15 August 2005 NOVEL TYROSI NE KI NASE | NHI Bl TORS 5 RELATED APPLI CATI ONS Thi s
application clains the benefit under 35 U. S.C. Section 119(e) of U S.

Provi si onal Patent Application No. 60/279,327 filed March 28, 2001. FIELD
OF I NVENTI ON 10 The present invention relates generally to the field of
tyrosi ne kinase enzyne inhibition using novel small nol ecul es. BACKGROUND
OF THE | NVENTI ON Tyrosi ne Kinases are a class of enzynes, 15/ugsE2068 yze
the transfer of the 15 term nal phosphate of adenosine triphosphate to the
phenolic hydroxyl group of a tyrosine residue present in the target

Ceveral cell uiar funct ons | nePAIHRESING Ref sl HBRRORL 0P et o

apoptosis, and cell differentiation (Plowmman, G D.; Ulrich, A ; Shawer,
L. K : Receptor Tyrosine Kinases As Targets For Drug Intervention. 20 DN&P
(1994) 7: 334-339REL ICATIONS ors of these enzynmes woul d be usef ul

for the treatnment or . on of |iferati | seases I ch.are
dependent on these en@{’%@még{[‘g?%{ﬁﬁnsgéﬁ 3‘#1?&61@)69%5%"@%?(1%%@%“ i\@&éggﬁg'that

t he over expr essi oRrogisiongldiatentd pinativh Noe 6@RTI0H27 filet Mamh 28,2081.ne ki nases

| eading to constitutive mtogenic signaling is an inportant factor in a
grow ng nunber of pFfNBOFRY ies. 25 Tyrosine kinases that have been
inplicated in theﬁ"ﬁF‘UCé‘S’S’m ude Abl, CDK's, EG-, EMI, FGF, FAK

Fl k-1/KDR, HER0P2, | GF-HR prasgut invexionvélates DGRy Srths field ntiyMEGE kindseantyere, P. M

Protein Tyrosine KiRasgs ukidbhiNet Q51 h cer Treatnent. Exp. Opin. Ther.
Patents (1997) 7: 571- 58“8‘; E]i nc?orpora"?%cg?eg'erei n by reference). Hence, there

is an ongoing need to investigate novel conpounds that can be used to 30
regul ate or inhi bﬁﬂﬁﬁﬁﬁuﬂﬁﬁm&&w&! SUMMARY OF THE | NVENTI ON The
present invention rel afesideXicRERALNASs WPk wwhwhtca&%?@@%ﬂ&sﬂrﬂﬁﬁg

enzynes, conpositions which contain tyrosiné kinase in I hg conpounds
and 15 Augusts 2065nnaphesphate of adgrasiag tinhaspbate b7 Ge plienplie ydrarel &pyreef@ enzynes

to treat di seasesiywing fesRIug preSditindied BizbeRsteilY THIsIBY BMSEPPBY 8 E@ikallole in
upr egul ati on of t¥r05| ne kinase actij vi tly such as cancer, diabetes,
1 ar

restenosis, arterP@etrErditien fopaypresiivlar fipgiopgainding celberskisration
i mmunol ogi ¢ di sor ¢hediogehM) #popibsis, aMdeK Wfbrentiation (BRAMAIGIBF B8k, BKor The
Shawver, L. K.: Receptor Tyrosine Kinases As Targets For Drug Intervention.
20 DN&P (1994) 7: 334-339). Therefore inhibitors of these enzymes would be useful for

the treatment or prevention of proliferative discases which are dependent on these

enzymes. Strong epidemiologic evidence suggests that the overexpression or
activation of receptor protein tyrosine kinases leading to constitutive mitogenic
sigpaling is an important factor in a growing number of human malignancies.

25  Tyrosine kinases that have been implicated in these processes include Abl, CDK’s,
EGF, EMT, FGF, FAK, Flk-1/KDR, HER-2, IGF-1R, IR, LCK, MET, PDGF, Src,
and VEGF (Traxler, P.M. Protein Tyrosine Kinase Inhibitors in Cancer Treatment.
Exp. Opin. Ther. Patents (1997) 7: 571-588; incorporated herein by reference).
Hence, there is an ongoing need to investigate novel compounds that can be used to

30  regulate or inhibit tyrosine kinase enzymes.

SUMMARY OF THE INVENTION

The present invention relates to compounds which inhibit tyrosine kinase

enzymes, compositions which contain tyrosine kinase inhibiting compounds and



5 Devel opnent of Cancer Drugs. Anti-Cancer Drug Design (1994), 9: 263-277,
Merenm es, J.; Parada, L. F.; Henkeneyer, M Receptor Tyrosine Kinase
Signaling in Vascular Devel opnent. Cell Gowh Differ (1997) 8: 3-10;
Shawer, L. K ; Lipsosn, K E.; Fong, T. A T.; MMbhon, G; Plowran, G
D.; Strawmn, L. M Receptor Tyrosine Kinases As Targets For Inhibition of
Angi ogenesis. Drug 10 Di scovery Today (1997) 2: 50-63; alis hauastro0s

i ncorporated by reference). In addition to being used as single agents, it
i's contenpl ated thahodsyf oshgighibkérd afs@rokiRé kinhde@hSynied fo R0 aRERestWItcaGE | Vi ty
of cytotoxic or c%lt ostatl treatnents when gled in conb%natl on.with

standard t her api eS8 RASHFY; Ha’? RYFrexpressiefQr uppegulation of fy7oHRs KiRAsE 2y Sedhed t o
conmpounds havi ng daatemdisbedes, Hxtehod) aitdridsaderadis, ipOsrisis, angliogénliedi &5 kid

pharmaceutical |y .acc pL.o and sol yates

t her eof ; wherein 1“'53“1"5*"’3”&"58@8‘3 (é‘f"ﬁ?n%?hg;"éé% b g %é"tglt?féetﬁ)?c’ nfhec, c1-c3
al kyl , C-C3 a k yibev2fmpmiett D Chrreellrugs. t AnsioOencer DARIDResigR (1994 @: Z63di77ect bond;
Y is selected fr the o sis of 0 dsS; i s | ec edfromthe
group consi sti ng(}g}r‘ gt (l;cp ‘@ﬁg‘g Hﬁ cél@d“fﬂ%?fﬂw FOStRF "?ﬁcé’rg@l“gm i's
absent; 2 15 AugUﬁNa?dﬂﬁ:SDRveIoﬂﬂ%nt R&;td?owﬁi&)yﬂ‘ﬂﬁ(wms R80; muaaeler.eﬂgh

alkynyl oyl oal Kgooh& ER SRR ATk MEVBERD o blatmge. Gomyt Siedn EOM. Speo.
al kynyl, cycl oa Y )y )
NR60R61 , CN, CO2{6entorQGNRGRRGAases 2 TMRAOREL mmm&ma@meﬂcsmm E02R6"
(G2) " Speo, o grreonrytody i 2 BERE et ndorpos) B Rttty cl oal kyl
NH- Z- aryl, and NH Z- hai sidanyd beu\@leécEasrsmgld @eﬂlﬁ@tlgcorﬁmblﬂed azglosiné ed from
t he group consi stl n n K chai n

havi ng one or nore age @L’(S’f(t:ors C%%Gng?nccéﬂel?%}%’ty 0? %’f‘gtﬁf"ﬁ8f<§/ym%zr‘r¥ﬁr83mﬁﬁtls6dhe'lo
NR60SC2R61 groupsusedanpmbmaIwInI\Mﬂnsnmwerr@maxpleﬁgnmanmliczm)re groups sel ected
fromthe group consisting of. CO. 0 0, CNN 0 and
ans@Re0 and oo, Rat PRl EtiaTE b e ARk REMEORI T om the gr oup

consi sting of 15H,

2
s R 'R1 Y ’Hg
R N w .
R* Ny i>_n
Rs RG ‘RT

20 its enantiomers, diastereomers, pharmaceutically acceptable salts, hydrates, prodrugs

and solvates thereof;

wherein
| X 1s selected from the group consisting of N, C, C;-C; alkyl, C|-C; alkyl
25 substituted with one or more R’ and a direct bond;
Y is selected from the group consisting of Oand S ;
W is selected from the group consisting of N, C, O, and S, provided that when
W is Oor S, R’ is absent;




al kyl, t5 al kenyl, al kynyl, cycloal kyl, cycl oal kyl al kyl, hydroxy, al koxy,
aryl, heteroaryl, heteroarylalkyl, and al kyl -R25 wherein R25 is hydrogen,
al kenyl, hydroxy, thiol, alkoxy, thioal koxy, am no, alkylam no,

di al kyl am no, aryl, heteroaryl, cyano, halo, sulfoxy, sulfonyl, -
NR30COOR31, -NR30C(O) R31, -NR30S02R31, -C(O NR30OR31, heteroaryl or 20

het er ocycl oal kyl ; and R30 and R31 are, independently, hyd15)g@ggsfijg¢'oﬁ',
cycl oal kyl, or al kyl - In preferred enbodi rrents R1, R7 and R9 are

H R2 and R4 are H or 1 50,5206 Xk S,S€4 ect e omth ou COI’ISI sting
of Nand CH Wis N; R§|]§ I%C}?eg?’% %afrﬁ%a p Benéfms’sg frgp
met hyl , ethyl, i seppepysisting s E0aeaaiyylpalkenkl, algyie)1 a9elogyl, hd&ro@faﬁal@ﬁ%m% i's

SNﬂCﬁI?E:ﬁIdOf—I; &ﬁ]ZLEe"ﬁQCégG@é%@éy&wgﬂﬁ% éﬁ%ﬁ:ﬁgﬁfﬁ %g%%ktdéﬂgq% B5. August

2005 R3 is sel ectNrf’donRI’RHeNBI’SORE ppOiNRIRTY GQNRGBW"R@( iRy,

mor phol i e, HormahPi i Dk OES s SRAE Tr@mﬁaﬁ BR8Lr azi ne and
am no; wher ei n R§OH}p)shesebcloailyll NBIFZ-ahie afd NHPZ-Bewshst;i ng of H  al kyl,

cycl oal kyl, 5 het roc clsqql yl, and al kyl -R25 wherein R25 is hydrogen,
al kenyl , ~ hydr oxy YPERIG 'S 19 #4841 koxy, al koxy, thioal koxy, halo, cyano,

sul fo>r§y, sul folnyl m&maie&oﬁn;hd\aeﬁa%@ﬁg@,ofmmm&mﬂ:m%%@hlg&ﬁ%@|R31,
or a heteroaryl gr erocycl oa and F n are, independently,
hydr ogen, al kyl , Chm%l JRMeg ne%rm‘ﬁ%wﬁjmwgﬁq a,lﬁcgcyr mf’éﬂ‘ﬁ‘iﬁr‘i‘"ﬁ‘?%gﬁ&r ovi des a

gh?r mec euL i cab cNdrRIB‘ISQzR? @oup ITIptishAlY ifcokfdraagRaIGtnaE gfdapmeleateh fro@he
efi ned above, an a & 60 eﬁgtlon
further provi des®3 pA é’rsﬁécge?ﬁtsc’ﬁé%n%@@ﬁ %ﬂﬁgon%ﬂh@‘lr(ﬁ% g efhd of
formula I, as deiniched above, in conbination w th pharmaceuti cal I y
acceptabl e carrier a1l east one oth ncer agent opt.ionally
formulated as a fi xrekgwg%se 5 Kol ?Ffea%ﬁfl %F(ﬁl&fo&é@e “BCH’FBHB%O ’
treating a condition @ledoci ated with at Ieast one tyrosine kinase enzyne
conprising aqign n!alﬁén%[ IaﬁQn}chy%logﬁ%}él%ﬂ(y?ﬁ%?l aroxy, alkoxy, aryl, heteroaryl,
heteroarylalkyl, and alkyl-R* wherein

R®is hydrogen, alkenyl, hydroxy, thiol, alkoxy, thioalkoxy, amino,
alkylamino, dialkylamino, aryl, heteroaryl, cyano, halo, sulfoxy, sulfonyl, -
NR*COOR?, -NR*C(O)R?, -NR¥SO,RY, -C(O)NR*R*', heteroaryl or

20  heterocycloalkyl; and

R* and R are, independently, hydrogen, alkyl, cycloalkyl, or a]kyI-st.

In preferred embodiments, R', R’, R®and R® are H;

R%and R*are H or F;

Yis O

25 X is selected from the group consisting of N and CH;

Wis N;

R? is selected from the group consisting of H, methyl, ethyl, isopropyl,
secondary butyl, cyclopropyl, F, and CFs;

RS is selected from the group consisting of H, 2-aminomethylpyridine,

30 NHCH(CH,OH)CH,Ph, NHCH,CH(OH)ary}, and NHCH(CH,OH)CH,ary!; and




need of such treatnent an effective anobunt of a conpound of formula I, as
defined above. Furthernore, the invention provides a nethod of treating a
condition associated with at |east one tyrosine kinase enzyne conprising
adm nistering to a 20 mammual i an species at | east one other anti-cancer
agent in conbination with a conmpound of fornmula I, as defined above.
DESCRI PTI ON 25 The present invention provides for conpounfis apgusosgos a |,
as defined above, pharnaceutical conpositions enploying such™conpounds and
met hods of using such ;conpounds. Listed bel ow are definitions of various

terms used to describ& f%%%ﬁﬁ%gmwwﬁgi%ﬁ%% GONURVHR O C(OTNERE

definitions appl ymﬁm@llaqmﬁm&le%créhb@%pﬂirﬁdiﬁé%ﬁpé&n{ehﬁﬂl&bﬁi t the
speci fication (u ess rpg@}/ are otherwise limted in spe I c instances)

ei ther individual 03'7“)810 10 pipetifine, pyrseliine., WEPCMIHEBHMQGQIW@M The

term"al kyl" herein ataéhesaécm@%daafh&gﬁiupa&efshgo%gn 1r?$|8£1§yr12% 2L

monoval ent al kane}g&g}/drocar bon) derived ra
carbon atoms unl YRkl aod aﬁé’fﬁnéﬂ’e"e}!hf‘ Alsihyirogers alkenyd, f&ﬂl‘%ptﬁllghal ly
substi‘t ut ed stralt@.bﬂkoxybﬂﬁ@@h@%a&bxﬁmlol &ﬁ@%ﬁlf&&%@lfmﬂrw&%k@ro“p Wien

substituted, alky H bg, substituted with u our substituent
groups, R as defll%\%ﬂ&ogg ar yaa@%ﬂRI labq:@)EBsoﬁ%' Ofcﬁheﬂqﬂaﬂwmfocmﬁythed al kyl
group is said to be SRRshiiRY®d lﬁﬂcﬁéﬁd@tﬂlyraﬁ}l@dgeﬁlra%p’cyélgélﬁy] driyERY,

u

i nt erchangeably with Tg)ranched al kyl _ group’ l'afy unsubstituted such
groups i nclude” met hyl [PefIEALOn psqpprides %wﬁwwﬁcalrf-omppwon qanipasipg a

i sobutyl, pentoyl compamylof forB@a ey tefite@Rbe, and hg'nﬂgédf'i}ﬂﬂ Lonk
2,2,4-1 ri met hyl pent yl l 10 ur?aec;/illb dodecy B% %abﬁ%{%{;

Exenpl ary substituent Eh"rfayél“flﬂ'&&&@%f 5N ‘d"éraé’hﬁa’@ccqt‘FW?'@EosﬁtwnGﬁ@Pmmmr e of

the fol l owing gr @wpﬁounbwdfoﬁxmalhahair(eauwcaﬁ combifhtionBhith ﬁ%mac%'c&@ kyl
cyano, carboxy (-COON),

(such as CC13 or CF3 | kyl t hi o,

al kyl car bonyl (- le C%{T' @i‘%@Fﬁgﬁ%ﬂ other gptipancer e gptienally, forpylated aNHCOOR
or -COCONHR), urﬁaedddkHCO\lHR) t hi ol , ( SH) sul foxy, sulfonyl, aryl,
heteroaryl, gnd 15 he%‘i‘! %ﬁﬁl oal gé‘# roups as defined may al so
conpri se one Or nore 'BYR"Y Brov 'Bé‘d““d gﬁ%ﬁa@%ﬂ*ﬂm%wtq@w@a@ar bon
to carbon tripl eldaﬂmde;tyro%lrkydnagr@uj&ﬁe éﬂixypnsﬁk%&nmterrﬁFE@§ﬁn%ﬁﬂlza9:ySp&J?& in
formul a al kyl - nts he al

roup_is yl,
ethyl, propyl or mﬁf&to;f/?ucgFS?}B’eléfr‘?Bn?f%iﬂvﬁé@"%B "EF‘I"ERO@HC' H%*gﬁ?/‘l'al gt ggimed pr opy|
or butyl groups. a8 Thethesnor, tal ikemyibi pldeided A meth&6F REiMSa RAbitioRT anot her

roup refers to
g p Ssociated with at least one tyrosine kinase enzyme comprising adrmmstenng toa

20 mammalian species at least one other anti-cancer agent in combination with a

compound of formula I, as defined above.

DESCRIPTION

25 The present invention provides for compounds of formula I, as defined above,
pharmaceutical compositions employing such compounds and methods of using such
compounds.

Listed below are definitions of various terms used to describe the compounds
of the instant invention. These definitions apply to the terms as they are used

30 throughout the specification (unless they are otherwise limited in specific instances)

either individually or as part of a larger group.



hydr ocar bon radi cal straight, branched or cyclic containing from2 to 12
carbon atons and at |east one carbon to carbon double bond. An al kenyl
group may be optionally substituted in the same nanner as described for an
al kyl group. The term"al kynyl" herein alone or as part of another group
refers to a 25 hydrocarbon radical straight, branched or cyclic containing
from2 to 12 carbon atons and at |east one carbon to carbpnugugpﬁmg)ond

An al kynyl group may i,onal bstituted_in the sa manner as
descri bed for an al kylbﬁ‘ﬁr‘%ﬁ alﬂ% ggrf‘ér"’ ne gf s pafpof é%c’ﬂiﬁéﬁ’uﬁr%‘?f %t in
conb: nat: onbhe(r]I Eidxlﬂot[cﬁ':a;ﬁﬁt%liaﬁe @ly&lbéaibcﬂnl mfierlv@ﬁ rﬂf@ﬂ&mm@amm% kyl:arEfErD:Jp y
coval ently bonded to the %rent ecul e through an oxyge tom ] i nkage
contai ning from oMt T’Séﬁ‘ e Isaaado M alfydiZion ‘Staéroﬁﬂonagﬁs'% 5?35 trajghf,
"l ower al koxy" I‘eifrﬁfchécDorS:lyﬂtt s@fRitHATh y8 RBArBoI ¥rogh. fWRD B&inkied, Sik¥l £o6RGhay
5 15 Auguet | 2005 FSURGIERY G0 S sl e G R RE e ool P
ugus

"optional |y substdftauicehentMvetien thisiehl ibuf @NERIGH bOSubYitdd Jiith ah KIR¥Ygroup, this
substi t uent refeL%HSt B%Pfgha‘r}},g{)ahﬁce' E’tfag'glp g@ing‘_totwv\oFdﬁg%g ens _E’&ed%g&?bly
on different car f ower
i ho, honoal kyfy%ﬁé“?ﬁgméf‘?{ ‘g‘ry‘zfé"@’% “”“’EP’"g*gﬂy‘ugmﬁiz%ﬁ’s%%%; L ec
in the same manr&lHehexdh BPPL G olipet Pl O 20 A et gl B
abgve. Thg te[an tl&l;:lbc{yn)g)édcc%mﬁﬁrﬁlltﬁc Iiﬂeollﬁcxﬁpla@%lugﬂhbn@fma@ 1@:{1|Sﬂdlbufﬂf:ﬁ6tr5] t? - SO
and may be substituted wi a 0 ou erm
"sul fonyl " her ei 1" egﬁ%"‘ﬁrorgé‘mp%{ c%’ﬁng‘“élg’i?ﬂBs ?“@‘F‘B’F’é ?18(5"‘%%)2 grﬂ ; to be
substituted w th taldiikll @iichas YICI Q6. alk'Bhg all@[trrb, @mm(aarb&@r(ea:ooall)one or as
part of another group refers to -NH2. An "anm no" mﬁtlonaﬁ\%cng

or

substituted with AriEaieny Qs plkexyssbeny] &Hﬁ&&m%e praoyl4
different, such apCAINGR), ured ctNHc@me@t A1, (-$) kﬁﬂ'ﬂék}[ sé‘llfé?bffﬂﬂyl h@é&&iﬁ%ﬁl

heteroarylalk : ¥Floheteroalky cy cloheteroalk al kyl', cycl oal kyl,
cycl oal kyl al k{f1 | hetesoepelpalioty pfky ﬁ%ﬁ%ﬁ%ﬁ%ﬂ“a?&lswﬁf%}l‘%we B MPIEICARPRIA |

Preferred substi tames SoubCHod8Eor oak lsmk.am:mmwtaﬂioahhﬂé RoHdR OAlkzlJé‘rhu&Snay
met hyl ami no, ethylarnino, dinethylamno, and diethylanm no

substituents may 358 bF frRrseedRyfhs f"ETH't‘lédjk\?ﬂ Rh & Uﬁ?ﬁﬁ@(%?@“ﬁ%ﬂtﬂ thsralkyhny of
the al kyl or arylgsughsi hﬁaﬂ-ﬂ?lni:tﬁylsﬁbpﬁ Wk bt @budp anhl Inchidd isbtisQitediri@h @ ang,
e

substituents may be taken together with the nitrogen atomto which they
are attached to PSR 97O 8PFPY| i di nyl, 1-piperidinyl, I|-azepinyl,

4- mor phol i nylzo 4-t hi amhé¢ @Hﬁ)}‘dlkbﬂbl” hérem alone or as part of another group refers to a

sulfoxynDrpholln suj fon ol
| - pi perazi nyl , arlinonprfi léqqo rf:? 1brgpched or cyclic containing from 2 to 12 carbon atoms

and at least one carbon to carbon double bond. An alkenyl group may be optionally
substituted in the same manner as described for an alkyl group.
The term “alkynyl” herein alone or as part of another group refers to a
25  hydrocarbon radical straight, branched or cyclic containing from 2 to 12 carbon atoms
and at least one carbon to carbon triple bond. An alkynyl group may be optionally
substituted in the same manner as described for an alkyl group.
The term "alkoxy" as used alone or in combination herein refers (o a straight
or branched chain alkyl group covalently bonded to the parent molecule through an
30  oxygen atom linkage containing from one to ten carbon atoms and the terms "Cj ¢
alkoxy" and "lower alkoxy" refer to such groups containing from one to six carbon

atoms, examples include, but are not limited to, methoxy, ethoxy, propoxy,



aryl al kyl -1 - pi perazi nyl, 4-diaryl al kyl -I-pi perazinyl , 1-honopi perazinyl,
4-al kyl -1 - hornopi perazi nyl, 4-aryWyl -1-honopi perazinyl, 4-diarylal kyl -1
- honopi perazinyl; 1- pyrrolidinyl, |-piperidinyl, or | -azepinyl,
optionally substituted with al kyl, al koxy, 25 al kylthio, halo,
trifluoronmethyl or hydroxy . The term"aryl" herein alone or as part of
anot her group refers to nonocyclic or bicyclic aromatic 18 AggusiE200h
phenyl, substituted phenyl and the like, as well as groups ich are
fused, e.g., napthyl, phenanthrenyl and the like. An ary] group thus

cont ai ns at | east iseprepaxiyrhyptdxayvi-tngoxytand dadike. Tha tepme pptivintlly supstirged"i wigsnsuch

rings being 30 pr rei,n, Wt alternatlng
(resonati ng) doubﬁégg'f Yt H&B%ﬁa%vwé%%ﬂgg yas?:besﬁfue JF%%&O nle rerpéac(??"egtl?? PRI o

het er oat ons. Aryl hygregeps pmalxbmn defe:iehtwarbbmatsmbsnmtaumﬁchl véléckeddfnen O NOT €
oroups, 1 MEI! 10 ol ) 5601 21 092 Ui Bl S0 U TAZSER |

al kyl am nocar b@ny#n}inmmmalkrlmﬁdlqmﬂ@lmmhno amcwcy grogpslmr@rlbkyhbsumyhﬁﬂ@theal kyl

S(O,,, (mO 1, , aso ubstituted with
het er ocycl oal kyl an maﬁh?rtélpaééﬁ;}/(g ha %yf: gr osg%‘élmo % gFYe s d"%i ngs, such as

di hydr obenzf uranyl, oxlihadetyTsplfé i’ hereinyalone bnabqiaitiog h groop ref€toto4SO and may
benzoxazol i di nonyge, flﬂﬁwlﬂ‘)rr}ﬂmﬁgg kyP& enz xgozuol i dinone. The term

"cycl oal kyl" herein or 'as anotn Broup refers to fully
saturated and parti al ITyletﬂ!méwfoaylédiefmynddomeardsqxanmfmgsmpi-cféis t0-5€0), apd efagr abl y

3 to 7 carbog at&r;EbSInE édt\ﬁﬁ{alkﬁ fxrﬁs% kyI may be substituted. A

substituted cycl oal to refers Tings having one, two, or three
substituents, prefer aﬂhyteanemme'l Mttledlona‘ar@nmrha’@cmanrgrcmfeasttbnrgﬂgfmwl o,

al kyl, substitute k

hydr oxy, al koxy, ?ﬁ?lga JP&E&%&SUB@W&ﬁ %ﬁ ARy it mB*}fly%Pﬁlthe
=N- OH, =N-0-al ky|samap5,¢1 el wich as 3lkyl, dngt aylelkyk hlbenyd alkyu;:l batersaryl, nenber ed
53 alO) NR R, RSP acbed i Bk, Sefgghds Rinanotilig, o
each of R antf Rhaloglkyln vdseryatis hzyo:selkebqreldoﬂk;dmrhf;dpd;gemtum;xmde
substituted al kydgylAfsh ﬁMQIlna‘?@li‘rMho s h aﬁ? 0. LYR P“ﬂgﬁ csho egmMI o/ |Ftl Lt ed

het erocycl o or heteroaryl ring gr oups
with hetero atondiesiydamnipe Hﬂeswubanaens may beffmhw h@ﬁwn@dy@th@ah#by*ylgmldm

Preferred heter ogyghoat ki oQEBrP ﬁtﬂ&?@foﬁ??&hﬂ rﬁl'ah&m&ﬁ lfe RSk &%Etetucnts

nor phol i ne, hononor phol i ne ( ere t hi onor perazi ne,
honopi per azi ne (T“Wﬁ%?’éﬂ’g?tﬁ?fgﬁﬂh th‘h@itrmepéwon’élwh'ﬂh@ ﬁtreﬂtmchftﬂetbéamak-yl "

herein alone @ §rr&lidyl Al pipBAAVE"1-BEAMA, 4-RbPhSlidyP 4-thiamorpholinyl, 4-
sulfoxymorpholine, 4-sulfonylmorpholine, 1-piperazinyl, 4-alkyl- 1-piperazinyl, 4-
arylalkyl-1-piperazinyl, 4-diarylalkyl-1-piperazinyl , 1-homopiperazinyl, 4-alkyl-1-
homopiperazinyl, 4-arylalkyl-1-homopiperazinyl, 4-diarylalkyl-1-homopiperazinyl; 1-
pyrrolidinyl, 1-piperidinyl, or 1-azepinyl, optionally substituted with alkyl, alkoxy,

25 alkyithio, halo, trifluoromethyl or hydroxy .

The term "aryl" herein alone or as part of another group refers to monocyclic
or bicyclic aromatic rings, e.g. phenyl, substituted pheny! and the like, as well as
groups which are fused, e.g., napthyl, phenanthrenyl and the like. An aryl group thus
contains at least one ring having at least 6 atoms, with up to five such rings being

30 present, containing up to 22 atoms therein, with alternating (resonating) double bonds
between adjacent carbon atoms or suitable heteroatoms. Aryl groups may optionally

be substituted with one or more groups including, but not limited to halogen, alkyl, -




substituted and unsubstituted aromatic 5 or 6 nenbered nonocyclic groups, 9
or 10 nenbered bicyclic groups, and |11 to 14 nenbered tricyclic groups

whi ch have at 25 | east one heteroatom (0, S or N) in at |east one of the
rings. Each ring of the heteroaryl group containing a heteroatom can
contain one or two oxygen or sulfur atons and/or fromone to four nitrogen
atons provided that the total nunber of heteroatonms in efEAugust2005 f our
or less and each ji g has,at rings

conpl eting the bi Cl)ﬂlyt ?ll c gn% atnlrosg’?/%#g?gc%%&?g%ﬁgg%h?gﬁﬁx%%l%gﬁéar bon 30
atoms and may be diamiaecathonganitrodrifiyorsmebylaamoto, grloalizhtymatadi! Sihe

2t ors may-opt i onal T e Dbk /ApbEgHR S ARG AfhIAEELIIERT ||
or tricyclic rrusthetermydayymmlhréafsfonﬁ fussd Aagi,lsuchmﬁ&ydmberﬁfnwl axiodelyl, c ring
but the other §usgghiii Bo1vi bkin8sivimBhz r matic. The

het eroaryl group nay§b% atg 1gé§t an@ﬁﬁggﬁﬂﬁ%iémﬁf?gggéﬁgéf carbon atom
of any ring. Thelheﬁéﬂﬁéﬂwbmrlng system may contain zero, one, two or three
substituents sel ected te i I tuted
alkyl, 5 alkenyl, al k;ﬁr?z;;? ni 1&[1&@&5%3.{%&6 rf%g!}m f@c’ﬁ)’e’&l"ﬁy‘l‘*feﬁi‘%‘ﬁ’) CO2H,

_OC(=O)H, -C02- ahlgated andpptialty) mmyatatedmuémyarbomyofstqme»m,&reulhwo?
heny!| , phenyl ato I, |

ot oroaryl , Po KR 1gFoA stp S KRGt cvelo By sl A b EL %{Wo;’g

-S2NR R', antf - NFfelsoQth nnﬁh@wmgwneawn afthrge sulstcfudis, prefaratdieprenshbastedy
lected f h |

sel ected from hygpogp %&Fwﬁmﬁggﬁ{g;& E&ﬁs&gmﬂ{eﬂhﬁl m@gyﬁdﬁﬁg Kl or

and R' together forma erocyc roar
monocycl i ¢ het er s 0@(5&)@,@)’&@6%@&1@%%110@&;7“ -C% r@ﬂZG-—-@I)Hy‘EOz-aikyi -

i dazol iyl . pYs@ZBhalky, OB ONL Ol 3 4RRRII, AT M 5ud OAZO1 V]

t hi azol yl , thladlazo yl°, i sothiazoly furany , oxadi azol yl
pyridyl, pyrazi nymembeﬁgﬁcpm denlyd- dIOWPIFftRIzlbWPX&DP} rléﬁlﬁlyi-c(—&)ER’the—l i ke. 15

Exenpl ary bi cycl igcheher g, yNRgf@zuﬁ-s NRSEUGSR? N6GQ) MRIR, BPINI%D, ROX1 ndol Yl
benzoxazol i di none, benzothlazolﬁh benzodi o%ol’yl, "benzdxazol yI,
1y

|
benzot hi enyl,  qufh§eHT ¢agh of R'eand ingeneadaatly sgleqted from bysjogencdlkylysubstituted

benzi m dazol yl, Raye Qﬁi’é)%[h\élkyl ot ﬁdﬁlld'l?" tB¥dther ﬂﬁméd:rr@cr}l{llo’or ﬁ&é@@pﬂﬁg
cour narinyl, benzoqg&;aﬁﬂ? ci nnol i nyl qui noxal i nyl, “i ndazol yl

pyrrol opyri dyl lﬂ>§maYaISﬁwmsrs@fcﬁd@qhweteroza)omwchﬁy@rkic@ﬂ:$dp| nyl

and the like. Exesml iiefodytlosit@l gr&:pbeh%re@@a ﬁ!:tcﬂf:%kﬂ g&hﬁgﬁclﬁﬂaﬁéﬁm
benzi ndol yl, phenanthrol'lin acrid 9 henant h , Xant'henyl" and

the |ike, The®t eFmhstiiyaddpRapko ¥'6?’ *wﬁlamevphﬁbrrfe( reabsree r@g) éyorp%zpholwﬂ, anot her
group refers t, O piperazine, homopiperazine (7 membered ring), and piperidine.

The term “heteroaryl” herein alone or as part of another group refers to

substituted and unsubstituted aromatic 5 or 6 membered monocyclic groups, 9 or 10
membered bicyclic groups, and 11 to 14 membered tricyclic groups which have at

25  least one heteroatom (O, S or N) in at least one of the rings. Each ring of the
heteroaryl group containing a heteroatom can contain one or two oxygen or sulfur
atoms and/or from one to four nitrogen atoms provided that the total number of
heteroatoms in each ring is four or less and each ring has at least one carbon atom.
The fused rings completing the bicyclic and tricyclic groups may contain only carbon

30 atoms and may be saturated, partially saturated, or unsaturated. The nitrogen and

sulfur atoms may optionally be oxidized and the nitrogen atoms may optionally be

quaternized. Heteroaryl groups which are bicyclic or tricyclic must include at least




chlorine, bromne, fluorine or iodine selected on an independent basis. 25
The term "hydroxy" herein alone or as part of another group refers to -CH
The term "t hi oal koxy" herein alone or as part of another group refers to an
al kyl group as defined herein attached to the parent nol ecul ar group
through a sulfur atom Exanples of thioal koxy include, but are not Iimted
to, thionmethoxy, thioethoxy, and the |ike. 30 Abbreviatifnauqusivoos
represents phenyl; "M" represents nethyl; and "Et" represen?s ethyl. 8 15
August 2005 An "anti-cancer agent" as used herein includes known

ant - cancer L1 eat okt 301 AL LAD, AATLAPY: Moo B SYRIRLALLS. O

cytot oxi ¢ agents, such “as Ulifter acti ve
agents, such as cidphaid lTh@)hethQ&fa’rglbllmwbc atta@mdswamleblbhltmgdrm@icmﬁmrs

such as etoposi de;bQ BPA@?IHEV "l*ﬁ@héterb:ﬂp]' rﬁf&%gﬁeﬁn ﬁllﬂgg?n%ﬁn ?er%%-rln-e tho Obre

topot ecan; tubulin interactrng agents; I'taxe doce PAYEF or the
epot hi | ones; hor nn%‘lh’f“t!&'g@ﬁ%@tedsfmhlmgr@ammemﬁhatwn!km $uasteuts<yajk3l'lase

inhibitors, such agner fik )
met hotrexate; tyr OSI RZI‘ 1| %@ggwﬁ%&% h?g:ioé ;EE%EP %lr essa’ anm)%ﬁol
angi ogenesi s i nhi GpS-@CEHBkyIPhepyk bneyl, MEGﬂethlnrhebYle phen@Ibio, icpipdkstlor s ;
Herl /2 inhibitors apdinf@RN9ebaral hedbd di]ge@éoagylreyﬁgd _&L@’%ﬂ RSt growt h

factor receptors such as erbltux erceptin When a

functional group iQCEEPNRE™ pNBt‘%éﬂt%d“‘NRt(Fﬁ—“@)%a QN BY, antheNBISSUB™i s i n
modi fied formto preedineen bneresiReds Sidendes éeuée&a ﬁ%fn HyBfed, ka CLdinskd ©:

Suitable protecti nl? groups for the caonp oun%C present vention wil
be recogni zed iy orfik-ad prcioalknh O'é\%par“ﬂc?att?ﬂﬁﬁ‘et fﬁ’k‘P HQEIFWFYFIWCIG@FWU@ reg.| evel

of skill in the art, aBgenilird mbaodyefiEkdsfyl t andas tRABKSGyISUCh as
Geene, T. W et al Protecti Qﬁ G oups mytgg)u%amc Sﬁyﬁ{ﬁgsﬁ}s l’lJf N. Y.

(1991). Wien Gi . b Bideglinylpys PY&HZRWWW‘&W e Y pxazalyipibiopali ed t hey

are preferably sulisdiadolt, eﬁbtthbtyl Gﬁtﬁn;ﬂhhﬁﬁﬁ&:xb&idio@l)@yn&ﬁ%?}@azu@ﬁr bam)él
yl'am no, ani do,

hydr oxy, al koxy, _thio al ken t hj oal ko m no

sul fonyl, sul foxyP¥ BWIJF'HH %‘6}{“’1 Sziny) gnd H%{‘]é"rocycl oal kyl, aryl or

heL eroaryl . y V\hER aryl Bxerﬁimrpbmgm,tlhetafoarysgtbsﬁsl1h¢lﬁc&dndo'!3h€lh’doﬁﬁﬁ @ﬁnﬁ{?ﬁﬂ ab: y
substituted with ,one or a en ano, carhbanoy
hydroxy, al koxy, CHIQK Iéé(}'?o"e beﬂ%%‘?iézogyrlﬂ Bym?ﬂiglﬁ’gﬁﬁ%?’&%o’%hg‘l‘"&m&“% th R,
R' wherein R, R'ghioplinyh tetnahgjrmkmmmnhnymmedomql bagzi@iditol @) e fopyMban
CH2aryl or het eroﬂfd}(ﬁln?ﬁyleﬁeﬁz‘éﬁ ytlucth ()‘<Iﬂon§;]h§ l a;ﬁgzbe gr ef erat)lL%ISLJlbstl tuted

with one or nore a
qumoxahnyl mdazolyl pyrrolopyndyl furopyridinyl, dlhydrmsomdolyl

20 tetrahydroquinolinyl and the like.
Exemplary tricyclic heteroaryl groups include carbazolyl, benzindotlyl,
phenanthroliinyl, acridinyl, phenanthridinyl, xanthenyl and the like.
The term "halogen” or "halo” herein alone or as part of another group refers to
chlorine, bromine, fluorine or iodine selected on an independent basis.
25 The term "hydroxy" herein alone or as part of another group refers to -OH.
The term “thicalkoxy" herein alone or as part of another group refers to an
alkyl group as defined herein attached to the parent molecular group
through a sulfur atom. Examples of thioalkoxy include, but are not limited to,
thiomethoxy, thicethoxy, and the like.

30 Abbreviations: “Ph” represents phenyl; “Me™ represents methyl; and “Et”

represents ethyl.




hydr oxy, al koxy, thioal koxy, am no, am do, sulfonam do, or hal ogen. \Wen
NH Z-aryl or NH Z-heteroaryl groups are substituted, they are preferably
substituted with one or nore al kyl, al kenyl, al kynyl, hydroxy, alkoxy,

t hi oal koxy, am no, hal ogen, nitro, nitrile, carboxylate, alkoxycarbonyl,
carbanoyl, 30 ester, am de, aryl, or heteroaryl The nunbers in the
subscript after the synbol "C' define the nunber of carbghaghesEdbs
particul ar group can CRQt‘é"‘nitin' For ee;,ang%g "Cl-.6 acl?kgll?" ma?ns 9 15 August
2005 straight or branched SarlrhrEeat @5 M3 AeERARHudes bRy PHSATSHESHBENG «
carbon atoms; exsuwplagmdianod thelapyrert iyt cytostaliy br, cyforgdiogghts, sudopfaBthmpie,
n-butyl, sec-buty I spbutyl .t bhutyl, n-pentyl 6 .sec-pentyl . .isopentyl,
and n-hexyl . Depelﬁllginﬁgl?%ulrée‘%/tﬂ’ex)%%ﬁ féFQ%/[f‘fe'agn%’ §"6M a%ﬁ‘f&ﬂ%'" Oég?féé’g]ibécén’ref er to

Cl -6 al kyl ene whi oipoisernetged] inbitgs.cuicas eaipasithl; epoisoradrasad ihitpoazacteas

1, 3-diyl, butape- 4-diyl - |.- but ane- 1. 4-di vyl C., C2-6 al kenyl "
means 5 straigne SrTr Sk RON aR ARl o Pl AR B A bon
doubl e bond, andefvduliones; horowndl wgentspswhas @eokifn; tiymitiiate s xahgst enbititos| ude

et henyl, propenyl | L. Put Lo | I ent en nd

hexenyl . Dependi n?@ucgﬁé ?ﬁé&ggﬁ%@éﬁ@mﬁg‘l? g‘%ﬁ%ﬁ%?{ﬁg%%ﬁt@hﬁyéogmye@ gsr% to C2-6
al kenedi yl whi ch ishibiigrssuchgs Ingssa andOS kX Hnplgegeddisiinhitivoce EGF mbitdives; VEGE- di y|
(vinyl ene), 2-net 2= =t Ao Vil 2 - [\l - 2 C2-6

al kynyl " nmeans a g%{iybglgréﬁ?ﬁgg ﬂ%@?ﬁséﬁﬂgﬁmclgr B@%%ﬂﬁfﬁ%ﬂ%@%ﬁéﬂ%{' %% gﬁ%cfeg(z)ne
car bon- car bon '€ r i #g2mstesadth fagter réqeplersisuch aseridinx (BGINzod herceptis (HaRanpl es

I nclude ethynyl, pro u X! a " - "
i ncl udes optionally S%E%H.?ﬁ?ﬁﬁ“gﬁ@Fqg'?Bnﬂbgs}%%ﬁdagﬁs %E&n%aﬁ{l/%%logﬁsﬁp

propyl, and butyl Podifiehiorade preclude vadesirepsiderpagionsat diclpyotpawd sitdeSuitahlpdr ogen,
al kenyl, hydroxy, H)rbiébtmg, gr@dp@ &t Yhe Johﬂp@@xldg Btthe p@@npﬂveﬁhKWIﬁﬁg fabgnized from

di al kyl am no, ary het'eroaryl, cyano, hal o, sulfoxy, sulfonyl,” -NH \
-NHC(O) -, - NHS02the preggnimplioation gkanedptpprconnt thedeval obsks] Babaa, anh withs such as
mor phol i nyl o5 Glefeehcd BVohANGarll R tHoBESTbUcA as Brefne, TNM: et NeRrecrives DN i -, NI di |
V.o N Organic Synthesis, Wiley, N.Y. (1991).
When Cy.salkyl, alkenyl, alkynyl, cycloalkyl are substituted, they are
preferably substituted with one or more hydroxy, cyano, carbamoyl, hydroxy, alkoxy,
thiol, alkenyl, thioalkoxy, amino, alkylamino, amido, sulfonyl, sulfoxy, sulfonamido,
20 halo, heterocycloalkyl, aryl or heteroaryl.
When aryl or heteroaryl are substituted, they are preferably substituted with
one or more alkyl, alkenyl, alkynyl, cyano, carbamoyl, hydroxy, alkoxy, thioalkoxy,
amino, amido, sulfonamido, halo or with R’, R wherein R’, R”’ form a ring that is
fused to the aryl group. When CHsaryl or heteroaryl are substituted, they are
25  preferably substituted with one or more alkyl, alkyenyl, alkynyl, cyano, carbamoyl,
hydroxy, alkoxy, thioalkoxy, amino, amido, sulfonamido, or halogen.
When NH-Z-aryl or NH-Z-heteroaryl groups are substituted, they are
. preferably substituted with one or more alkyl, alkenyl, alkynyl, hydroxy, alkoxy,
thioalkoxy, amino, halogen, nitro, nitrile, carboxylate, alkoxycarbonyl, carbamoyl,
30 ester, amide, aryl, or heteroaryl
The numbers in the subscript after the symbol "C" define the number of

carbon atoms a particular group can contain. For example "Cj.g alkyl” means a



I N, 20 -tiNN NJ NN 01 RB1 0 R31 NN gi, R31 R31 ~31 NN11 ~\'" N
The terns "im dazole" and "im dazoline" herein alone or as part of another
group includes substituted im dazol es and substituted im dazolines.
Simlarly, the term"tetrahydropyrimdine" includes substituted
tetrahydropyfimdines. Likew se, 25 the terns "piperazine", "piperidine"
“nor phol i nes", "honopi perazi nes", "hononorpholines" and quAﬁgmggﬁgys

i ncl ude substituted piperazines, substituted 10 15 August 200

pi peri di nes, substituted norpholines, substituted hononorpholines and
substituted pyrrolidines, respectively. Conpounds of the present invention
have the general fspigtiios branched sqturated parban chpip baving irom pes te sksarbon atoms;

phar maceutical l'y %&%XBEﬁlﬁl:lﬁdesrﬁétﬁﬁ ’etmqﬂﬁ'&ﬁﬂ; 180 {ogﬁr MYyl ?e@q)uﬁﬁ) ll%@f]l‘?

t hereof; 10 wherein s selected fromthe gr consi stin N,.pf Cl-C3
al kyl, Cl-C3 al kylbutsdmrepiy. secepeniil. isopeny. 496 nrisxd. Repending om FP'é@tt Sared; Y

o oot e {rom L puR, ADTIELL Bl Sk oS GRS TRIR S "
is absent; R, sR2,prdfdne-B4-diyRDutalRE1 413_1')!] RRethftDudn& 1 2a%k9), dt@d@fﬁ'aﬁ@ ity

sel ected from the group consisting of .H Cl1-6 al kyl, al keny al’kynyl ,
cycl oal kyl, het er despey pufaieht or bragched carbon chain having at least one carbor-carbon double

bond, and having from two to six carbon atoms; examples include ethenyl, propenyl,
isopropenyl, butenyl, isobutenyl, pentenyl, and hexenyl. Depending on the context,
"Cp.¢ alkenyl" can also refer to Cp_g alkenediyl which bridges two groups; examples
10 include ethylene-1,2-diyl (vinylene), 2-methyl-2-butene-1,4-diyl, 2-hexene-1,6-diyl,
etc "Co_g alkynyl" means a straight or branched carbon chain having at least one
carbon-carbon triple bond, and from two to six carbon atoms; examples include
‘ ethynyl, propynyl, butynyl, and hexynyl.
The term “alkyl-R>” includes opticnally substitoted alkyl groups such as
15 methyl, ethyl, propyl, and butyl, attached to an R®group. stgeneraily includes
hydrogen, alkenyl, hydroxy, thiol, alkoxy, thioalkoxy, amino, alkylamino,
dialkylamino, aryl, heteroaryl, cyano, halo, sulfoxy, sulfonyl, -NHCOOH, -NHC(O)-,
-NHSO;-, -C(O)NH;, heteroaryl or heterocycloalkyl groups such as morpholinyl or

group having the formula:

o} 3\\
0 Pl — o — . £ — . ,
3 =3 g =G O
Ry R34

N< N N-_-Ra N
SN "'N -..__N N--N
03 <3 AT L
W oE o o \o \
R34 Rjy

20

The terms “imidazole™ and “imidazoline” herein alone or as part of another
group includes substituted imidazoles and substituted imidazolines. Similarly, the
term “tetrahydropyrimidine” includes substituted tetrahydropyrimidines. Likewise,

T3 e

25  the terms “piperazine”, “piperidine” “morpholines”, “homopiperazines”,

“homomorpholines” and “pyrrolidine” include substituted piperazines, substituted

10



am no, OR60, N2, OH, SR, NR6OR61 , CN, CO2R60, CONR6OR61, CO2NR6OR61 |,
NR62CONR60OR61, NR60SO2R6t, SO2NR60R61, C(NR62) NR6OR61 aryl, heteroaryl, 20
(CH2) nOR60, (CH2)ONR6OR61, (CH2)O0SR60, (CH2),, aryl, (CH2)O heteroaryl, |,
(CH2)" heterocycl oal kyl, NH Z-aryl, and NH Z-heteroaryl; wherein nis 1 to
3; and Z is selected fromthe group consisting of C, - C4 al kyl, alkenyl,
and al kynyl chain; Z having one or nore hydroxy, thiol, m)xgg.ystzoos

t hi oal koxy, am no, haI rou ptio i neor, orating
one or more groupdiPEH ‘B%"‘t &38‘#?‘6%@9??801"5? PE‘E?H?P F‘H’@’ngf“e HedoNORGO,
CNNR60, CNNCOR60 @Molﬁﬁlﬁﬁ@dﬂ@&wel nd R60 and R51 are |ndependently sel ect ed
fromthe group consi st al k |1 15 August 20 al kenyl , al kynyl,
cycl oal kyl', cycl oal kyl Q?‘ﬂ%““d%%fiw “té‘F"l?B'f&? ha ‘“?'y‘f’ge“ﬁ g’t"‘B 3?7 ,

het er oaryl al kyl , and al kyl - R25 wherein R25 i s hydrogen, al kényl, hydroxy,
thiol, al koxy, thioal koxy, am no, al kykéam Ho di gé kyl am no, aryl,

het eroaryl, cyano, hal o, sul foxy, subfonyl 5 0COOR31, -NR30C(O) R31,
-NR30S02R31, -C(O NR30R31, heteroaryl goal kyl; and R30 and R31
are, independently, hydrogen, alkyl gt N ,xor al kyl - R25. In sone
enbodi ments of the present invention, 5i s -GR60H7 R60 is al kyl, or -
al kyl - R25, wherein R25 is hydrogen, al kenyl, hydroxy, thiol, al koxy, :
t hi oal koxy, 10sam no, hal o, cyano, al kyl SU|lf oxy, al kyl sul fonyl , - R30COOR31,
-NR30C( O R31, - NR30SO02R31, -C(O) NR30R31, heteroaryl or heterocycl oal kyl;
and R30 and R31 are¢naniignakep diastembinsts, phyrdracapeallyakdeplable 63it| lngikdtes] prodmgs

al kyl -R25. In prghg{; g,qteg x%gf ments, R60 is nethyl, -(CH2),CH2OH, or
-(CH2)" CH2N( CH2 2 is 0, 1, or 2. In sone enbodinents, R3 is

pi perazi ne, honopi perazi ne, 3 met hyl pi perazine, 15 or

3, 5-di net hyl pi,ger %%r@ﬁ bei ng optionally substituted at the 4-N position
with a conpound selected fromthe group consisting of alkyl, aryl,
cycloal kyl,  cycl oal ky¥ &isrlptted fiem dhreqeguplcossistipg of M doyh-G8lkyl, C(-C) akRyb,

or - CO2R15 wher ei nsﬁslﬁukgwupggg&%Rawadlm@trb\gh . al kyl -R25, am no or aryl;
and R25 is hydrogen, al ken ydroxy, thiol aI koxy, thioal koxy, am no,
al kyl am no, di al kyl am’ﬁéseé?eﬂwﬁﬁomﬁalwupgm#s@xsjof Ognd §l:f onyl , aryl sul fonyl,
- NR30COOR31, - NR30C( @m%eimwlﬁqggggup cofdi{anblgBRR8 lo, mBgtﬁBQMhatQJhen

het er ocycl oal kg/ and R30 apd R31 are, indepen ently, hydrogen al kyl,

cycl oal kyl , orf>al Ry OS5, Rii§ape¥ er r ed enbodi nents, pi perazine is

substituted wit h Me, R!R%R?RYL R’ RS R, RS, R® are cach independently selected from the
group consisting of H, Cysalkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, halo,
amino, OR®, NO,, OH, SR, NR¥R®' | CN, CO,R%, CONR®R®!, CO,NR¥RY! |
NR®CONR®R®, NR¥SO,R® , SO,NR®R®', CONR®INR*R®, aryl, heteroaryl,
20 (CHp),OR®, (CH,).NR*R®, (CH,),SR®, (CHy)n aryl, (CHa), heteroaryl, ,
(CH2), heterocycloalkyl, NH-Z-aryl, and NH-Z-heteroaryl;

wherein n is 1 to 3; and

Z is selected from the group consisting of C; — C, alkyl, alkenyl, and alkynyl
chain; Z having one or more hydroxy, thiol, alkoxy, thicalkoxy, amino, halo,
25 NR¥SO,R” groups; Z optionally incorporating one or more groups selected from the
group consisting of CO, CNOH, CNOR®, CNNR% , CNNCOR® and CNNSO,R%"
and

R*, and R*' are independently selected from the group consisting of H, alkyl,



CH2cycl opropyl, CH2CH2NMe2, CH2CH2NEt 2, CH2CH2NH2, CH2CH2NHMe, CH2CH2NHEL ,
N- CH2CH2N( CH2CH2) 20, (CH2)" CH2- R25 wherein R25 is OH, Ow, 25 F, CN, CF3,
SOCH3 or SO CH3, wherein nis 0, 1, or 2. In some enbodinents, R3 is

anam no group. Preferred am no groups include NHCH2CH2OH, NMeCH2CH, CH,

NEt CH2CH2OH, NHCH2CH2NH2,  NMeCH, CH2NH2, NEt CH2CH2NH2, NHCH2CH2NMe2,
NVeCH2CH2NMe2,  NEt CH2CH2NMe2, NHCH2CH, NEt 2, NMeCH2 CH2NEt1% AbGhistH 0082 NEL 2,
30 NHCH2CH2N( CH2CH2) 20, NMeCH2CH2N( CH2CH2) 20, NEt CHbCH2N( CH2CH2) 20. I n
sonme enbodi nents, R3 is an optionally substitued piperidine. Preferred
spbstituents are selected fromthe group consisting of hydroxy, thiol,

i 12 15 AuguSiker | § 1k 1,3
ST 5 {2ttt SRR g BNGRO

di oxol ane (- OCHRLYS) fikﬂ

- NHCORR15, wher ei c‘ﬁf"é’yi Yhyad HkdrR” ‘éﬂ“f{?f‘ or al kyl -R25 wherein R25 is
hydr ogen, al kenyl, hydgéxyhydgdgwla;kem a%xy‘&thb]Oﬁk&@Xﬂﬁmalka? BRinohal 0, cyano,
al kyl sul foxy, al ky] sul fon 1 R30 NR30SO2R31,

- C(O) NR30R31, het &f¥ %‘F kﬁ‘éwﬁ*f’o‘*&xﬂc’v%ﬁww cyangy aiPGGIf%ﬁYdSH@RY'aT e,

i ndependent |y, shy NRIY=OORA|- NRP‘}C(@)R«%*I oRRKYb,R*QLC@HKRPRR? BeteloBryP Qe
enbodi nents R3 i s, an op ﬂ substituted norpholine, hondnorpholine,
t hi onor phol i ne, s OFFS% ﬁﬂ?ﬁ%’ 8" ne, or sul fonyl nor phol ine. Preferred

substituents include h&ﬂlamx&” aieDlin@dpend Al ) Bydradek y: é]oal[éj/ladrié}ﬂ ARkno, to
al koxy, thioal koxy, al o R 5

cy - _ NHC( O).R15,
hydrogen, al kyl or al Ryf" ﬁ%‘%"%ﬂa“r“éﬁ hﬁ?é“?‘ﬁ"ﬁ'ﬁ'&f"&g%rfs*gﬁkeﬁyl‘salﬁiy"d?fcrxy,
thiol, alkoxy, t hﬂ(ﬂalkzﬁ,m;crenan? rm;yd;}a;gérpalkawarhwro@l k}ugblsuwx@xm,oalkox

al kyl sul f onyl , NR3QS

het eroaryl or Het ero no igaﬁ"o%’( 9 &Rgﬂl% @%#’l’éfoﬁg'lqﬁ%gg% g&%@m I’y,
hydrogen, al kyl, @ %Gmﬁkyt:(ommaﬂ:‘kydteﬁ}a or h&edobycRan®!l; eﬁmmalaﬂaen;.&e R3is a
pyrrolidine. Pr ef " roli din i nc gkr rolidine, 3-
al koxy pyrroli di n% E%ﬁ%ﬂoég hlyﬂmige" grﬁ% cﬁ’yllr(’r g}%i ‘i’:ﬁaﬂ%’i.')é &%F@F‘ﬁ@cftﬂa’daﬂ%”
enbodi nent of theRprleslethrl 1(6H9£G:Hz®ﬁ, o:RB:ﬁlﬁnC&HN(m{mnnDl andsibeti, bid.ed

N-t et rahydropyrim d| n tadazp!l g [. t he subst s are
preferably, alkyl, oxy‘l'#'ﬁ Ek%xlggllpﬁl%flge ﬁa’P%PaWVlme Vgﬁ’g fRglpzine,

car boxyl, or 120 @fa}%élmrhytl@er&mb@mofémmsmnmd aRthe HN psitialwéthtaed fr om

th t H I d
e fLouR, £ orgt gl e 2 P O 6y, BSRAELT o ed. I

preferred enbodi nevloalkykbiul, d,ewocm; |a.g:yl R . -C(O)-R", or - CO;;R[ wherein R"
hydrogen, alky}, aryl, alkyl-R*, amino or aryl; and R* is hydrogen, alkenyl, hydroxy,
thiol, alkoxy, thioalkoxy, amino, alkylamino, dialkylamino, cyano, halo, sulfoxy,

20 sulfonyl, arylsulfonyl, -NR*COOR?, -NR*C(O)R*, -NR¥SO,R*", -C(O)NR¥RY',
heteroaryl or heterocycloalkyl and R*® and R*! are, independently, hydrogen, alkyl,
cycloalkyl, or alkyl-R”. In preferred embodiments, piperazine is substituted with Me,
CHxcyclopropyl, CH,CH,NMe,, CH,CH,NEt,;, CH,CH,NH,, CH,CH,NHMe,
CH;CH;NHEt, N-CH,CH;N(CH,CH,),0, (CH2),CHy-Rzs wherein R% is OH, OMe,

25 F,CN, CF3, SOCH; or SO,CH; wherein nis 0, 1, or 2.

In some embodiments, R? is an amino group. Preferred amino groups include
NHCH,CH;OH, NMeCH>CH,0OH, NE{CH,CH,OH, NHCH,CH,NH,,
NMeCH,CH:NH;, NEtCH;CH,NH;, NHCHCH;NMe;, NMeCH,CH>NMes,
NEtCH,CH,NMe;, NHCH,CH;NE{;, NMeCH,CH,NEt;, NEtCH,CH,NE,,

30 NHCH;CH,N(CH2CH3),0, NMeCH,CH,N{(CH;CH),0, NEtCH,CH3N(CH,CH,),0.

In some embodiments, R* is an optionally substitued piperidine. Preferred

substituents are selected from the group consisting of hydroxy, thiol, amino,

12




substituted with Br, d, F, or nmethoxy. In sone enbodi nents, R6 has one of
the 25 following fornulae: 13 15 August 2005 "NH NH O \NH O OR \ NH wherein
R40 is hydrogen or al kyl, preferably nethyl, and Rl7 is hydrogen or

hal ogen, such as Br, C or F. 5 Preferred conpounds of the present

i nvention have one of the followng fornulae: 14 15 August 2005 R wherein
OR, R, ~NVIx 5 Rl2 and R13 are, independently, hydrotﬁaAugattl@OQS or

al kyl - R15i s dr oge Kk R16 iS

hydr ogen or met hyfﬂky! 3 %ilgalﬁrﬂlé‘;ﬁl@xé Eloﬁkwegéﬁﬁgﬂ??e(-bﬁﬂ%% 'Qr%ffo en,
or al koxy,or R 8 &Q@HRFQ?[Q{R&QQR f) -RHC(OR 'H lRCOR/S nhadelany > urhyumgerr eiayiyl :
group; 10 R25 is h?'a%? en, . I th| oI al.ke [ﬁltl hi Ikoxy

am no, hal o, cyano yqklfox“'“sul%/% dﬂﬁi’ﬁ 9 ﬂg%’ B}?éoxy'

-NRi 0OSO, R31, - @hNRC%@RB&yanh,eﬂlqﬂwﬁam amylslnfemr RCOaRY YN %mo)a%u and R31

e I ndependent | yp3dgp 098y NS e Gk P& Nk oc Doy nd'ﬁ2 and B! 4, AUGUSE

independently, hydrogen, alkyl, cycloalkyl, or alkyl-R*.

In some embodiments R is an optionally substituted morpholine,
homomorpholine, thiomorpholine, sulfoxymorpholine, or sulfonylmorpholine.
Preferred substituents include hydroxy, thiol, amino, alkylamino, dialkylamino,

10 alkoxy, thicalkoxy, alkyl-R*, -NHC(O)R", -NHCO:R", wherein R" is hydrogen,
alkyl or alkyl-R® wherein R is hydrogen, alkenyl, hydroxy, thiol, alkoxy,
thicalkoxy, amino, halo, cyano, alkylsulfoxy, alkylsulfonyl, -NR*COOR?, -

NR®C(O)R*, -NR¥SO,R*, -C(O)NR*R™, heteroaryl or heterocycloalkyl; and R*®
and R are, independently, hydrogen, alkyl, cycloalkyl, or alkyl-RZS.

15 In some embodiments, R> is a pyrrolidine. Preferred pyrrolidines include, 3-
hydroxyl pyrrolidine, 3- alkoxy pyrrolidine, and 3-alkylamino pyrrolidine.

According to one embodiment of the present invention, R*is an optionally
substituted N-tetrahydropyrimidine or N-imidazoline wherein the substituents are,
preferably, alkyl, hydroxyalkyl, atkoxyalkyl, haloalkyl, cyanoalkyl, carboxyl, or

20  carboxamide.

In some embodiments, R® is is selected from the group consisting of H, 2-
aminomethylpyridine, NHCH;CH(OH)aryl, and NHCH(CH,OH)CHaaryl, wherein
the aryl group is optionally substituted. In preferred embodiments, the aryl group is
substituted with Br, CL, F, or methoxy. In some embodiments, RS has one of the

following formulae:




In preferred enbodi nents, R12 is hydrogen, nethyl, hydroxynethyl,

nmet hoxynmet hyl , CH2F, CH2CN, CO2H, or- CONR30OR31 wherein R30 and R31 are,

i ndependently, hydrogen, or alkyl-R25; R-'is H 5 R7 is Br, Cot F, R8
is halo or nethoxy; and R19isH. Suitable exanples of salts of the
conmpounds according to the invention include inorganic or organic acids.
These include, but are not limted to, to hydrochloride,-ﬂyﬂug@@ggﬁgya

sul fate, methanesul fonate, naleate, funmarate, phosphate and ©t her
pharmaceutically acceptable salts. Salts which are unsuitable for
pharmaceutical uses but which can be enployed, for exanple, for the
isolation or purification of free conpounds of fornula I or _their
pharnaceutical ly acceptabl e sal S, are also iWtluded. 15 Al | “&tereoi soners
of the conpounds of the instam” invention &d’ercontenpl ated’®y@ither in
adm xture or in pure or subst i The defini n of the
conpounds according to the i | I possible r eoi soners
and their mxtures. It ver rchuIarIy aCBs the rac Rc“f’orms and
the isolated optical isomers having the specified activity. IThe racemc
forms can be resol ved by physical 20 nethods, such as, for exanple,
fractional crystallization, separation:or crystallization of

di astereoneric derivatives or sW¥paration bywehiral colum chromatography.
The individual optical isofrs can be obsailned fromthe racenites by
conventional methods, such asy for exanpl ¢, salt formation wth an
optically active acid foll ows by crysta zation. 2 It s d be
understood that the present?i yeﬁfion i nghydes, prodrug for . t he
conpounds of formula I. Var@6U§°forns of “p¥edrugs are wel | %knlown"”in the
art. For exanples of such prodrug derivatives, see: (a) Design of
Prodrugs, edited by H Bundgaard (El sevier, 1985); and Methods in

Enzynol ogy, Vol . 3%?‘3‘;‘}[5{. 13 irlragry or gyl eafemplymetind, apil Bods hxdroggh or halozemdeni ¢
Press, 1985); (Db)shiesntbpeks.of Drug Design and Devel opnment, edited by
Krosgaard- Larsen and H.  Bundgaard, Chapter 5, 'Design and 16 15 August
2005 Applicat?on of Prodrugs,"” by H Bundgaard, pp. 113-191 (1991);

Preferred compounds of the present invention have one of the following

)

formulae:



(c) H Bundgaard, Advanced Drug Deliver Reviews, 8, pp. 1-38 (1992); (d) H
Bundgaard et al., Journal of Pharnaceutical Sciences, 77, 285 (1988); and
(e) N. Kayeka et al., Chem Phar. Bull., 32, 692 (1984). 5 The invention

al so provides a pharmaceutical conposition conprising a conpound of
formula I, as defined above, and a pharnaceutically acceptable carrier and
at | east one other anti-cancer agent fornulated as a fixed Aggest 2008f erred
anti- cancer agents are sglected fromthe r@up consi sting of . tanoxifen
torenmifen, raloxifene, ol oxfene, iodaxgiane mgestrol acetate,
anastrozol e, |etrazol eas20" z , exenmm ttam de, nil utam de,

bi cal utam de, cyproterone a tes” goserelin etagte, luprolide,

finasteride, herceptin, methotre ate, 5- quorourai;gJ%:;§T cyt osi ne

ar abi nosi de, doxorubicin, daun8fgi n, epirubicin, igarubicin, mtonycin-C,
dact i nomycin, nlthrany0|n ci spl carbopl atin Thal an, chl oranbuci |
busul phan, cycl ophosphani de, ifo%f &ni de, nitrosour&as® t hi ot ephan,
vincristine, taxol, 15 t axQtere, et oposi de, ten|p03|de ansacri ne,

i rinotecan, topotecan an, ¢ i e, @ tyr05| klnase i nhi bitor such as
| ressa or OSl-774; an angioge 1,574 hi bi t or; bltor a VEGF
inhibitor; a COK inhibitor; a Il |nh|b|tor and ant i bodi es
directed against growt h factor reedptors such as erbltu EGF) and
herceptin (Her2). 20 The inveption 4 her provides a we{hod of treating a
condition via nodulation of at |ea&sts,0one tyrosine kinas€ }epzyne conprising
adm nistering to a mammal i an species in need of such tr&anent an

ef fective anmount of a conpoung of formula I s« defined above.

Addi tional ly, the inventi orff+pf des, a,netho& inf)eathn a condition via
25 nodul ati on of at | east on%.?;} nase enzy rpsing

adm ni stering to a namalian spag;gsﬁ need of such [ méatment an

ef fective anount of a conpound of f&rggla |, as defined{above, in

-

conbi nati on (sinultaneously or sequent ) with at le pne ot her

anti-cancer agent. A preferred gonditi treated bywsai gget hods of the

instant invention, is 30 cafcer. AddltToﬁallym=the tyr05|ne ki nase enzyne

may include (but is not ggﬁfﬂ to) DEEB%EI EGF, EMI, FGF, FAK,

Fl k-1/ KDR, HER-2, IGF-1R 1 EGF 17 15 August

2005 The invention al so provides <%;F od for tr&gEF ancer, conprising
su

adm nistering to a mammal i an spe |es§n need of h 'f eatrrent a

t herapeutically

7 1F

Ry Ay Fig Ry

wherein

5 R'? and R" are, independently, hydrogen, alkyl, or alkyl-R*;
R"is hydrogen, alkyl, or alkyl-R%;
R'¢is independently, hydrogen or methyl;
R, R"®and R" are, independently, hydrogen, halogen, or alkoxy,or R'® and
R"together form a heterocycloalkyl or heteroaryl group;

10 R® is hydrogen, hydroxy, thiol, alkenyl, alkoxy, thioalkoxy, amino, halo,
cyano, sulfoxy, suifonyi, -NR*COORY, -NR™C(O)RY, -NR*SO,RY, -
C(O)NR*R?, heteroaryl or heterocycloalkyl; and

R*® and R are, independently, hydrogen, alkyl, cycloalkyl or alkyl-R*.




effective anount of at |east one of the pharmaceutical conpositions defined
above. 5 The invention further provides a nethod for treating proliferative
di seases, conprising admnistering to a manmalian species in need of such
treatment a therapeutically effective anmount of at |east one of the
pharmaceuti cal conpositions defined above. Certain conpounds of formula I
may generally be prepared according to the to follomﬁng1§gagm@ggymg t he
know edge of one skilled in the art. Solvates (e.g., hydrateS) of the
conmpounds of formula | are also within the scope of the present invention.
Met hods of solvation are generally known in the art. Accordingly, the

conpounds of the instam H&)&@@@ﬁ,gﬁ,ﬂ”@y&; ﬁe,gﬂ}d]:cggn ﬁ&l géd,g,\éq,;%;ﬁ form and

may be obtained by nethods exenplified b below
More speci fi cal | y,MeSearumediyh -C\HZF ¢H1Q!l“5!3|0aﬁe°ft-ﬁf@ﬂﬁr }awheréimR ™ @hd Borapaounds
claimed in this iny&ptdeseity, Moy aRlkgsrR=Whi ch follow, illustrate the
conpounds that can be _synthesized by these schemes. The schemes are not
limted by the exanple§~1ﬁ$sted or by any substituents enpl oyed for
illustrative purposes. RBGhBA® br glescri bes the preparation of the
benzi m dazol es. The staqtlgg 20 diamnes 1 are readily avail abl e using
literature nethods or 3rdsbie i meboxycnercial ly. The diamine is then
condensed with an al dek¥den2 to provide the benzim dazole 3. Further

nodi fication of the fupctional qrou ps on the aryl group of the

benzi ni dazol e or het er UiAbles*gpPIes of salts of kg cormRqUadsaseding & thp ingersior. | Y RO
HNRO OXR6 Rr |&l@ehﬁmr§a510%dgtgﬁﬁlcaﬁ&5 Thé¥e iR HuY Bk Yoot IiRRaleNzi m dazol e
coul d be forne 39%@ E?W%§e man see Schene 1) by am de formation
using the acid chIS oF d&P“?W ‘hgw@ﬂﬁﬁﬂﬁmyelﬁ%%ﬁ’B@ﬁ%ﬂﬂe coupl i ng
reagents such as pasplad md@:ltlﬁﬂﬂpmnﬁﬂﬁthﬁﬂy hddtpimle safeD@alif WhicBare unsuitable for

glmﬁg'éh)él am nopr 0p%l1:)rfn§€eu¥ uses E)ut Which cagI ge thpqoye hgorp gxlaglgPe fore tthg 1501%]&? ort he

purification of free compounds of formula I or their pharmaceutically acceptable salts,
are also included.

15 All stereoisomers of the compounds of the instant invention are contemplated,
either in admixture or in pure or substantially pure form. The definition of the
compounds according to the invention embraces all possible stereoisomers and their
mixtures. It very particularly embraces the racemic forms and the isolated optical
isomers having the specified activity. The racemic forms can be resolved by physical

20 methods, such as, for example, fractional crystallization, separation or crystallization
of diastereomeric derivatives or separation by chiral column chromatography. The
individual optical isomers can be obtained from the racemates by conventional
methods, such as, for example, salt formation with an optically active acid followed
by crystallization.

25 It should be understood that the present invention includes prodrug forms of
the compounds of formula I. Various forms of prodrugs are well known in the art. For
examples of such prodrug derivatives, see:

(a) Design of Prodrugs, edited by H. Bundgaard (Elsevier, 1985); and Methods in
Enzymology, Vol. 42, pp. 309-396, edited by K.

30 Widder et al., (Academic Press, 1985);

(b} A Textbook of Drug Design and Development, edited by Krosgaard-Larsen and H.
Bundgaard, Chapter 5, "Design and




5 was formed the nitro group could be reduced using catalytic

hydr ogenation, transfer hydrogenation or chem cal reduction such as Snd 2
or iron powder or other nmethods known in the art for reduction of aryl
nitro groups. Treatnent of the aniline with acid would then formthe
benzi m dazole. to Schenme Il1. 4 RL NH NQRZ Re Rer de ctio% H6 NO2 6 3 For
exanple, Scheme IIl illustrates the use of 4-iodo-2- et hopsyApyuigtdions- 3- 15
car bal dehyde 7 to

provi.de e, functionalized benzjnd e 8. Hydrolysis of
t he met hoxy group @Bﬁ‘f’?@“"ﬂ)f’@?@’%@i l'ggaf?ﬁijﬁaﬁingl?' 3 lﬁﬁﬂ)mst hyl si | yl
iogi de), FgrB, or (c)ﬂ.lmehdgi&ﬂh ldeag((ejba EK'BQWBI/iA\\gegRE\FIQW@B%ppL o3g¢imayi ng a net hyl
et her woul d provi e hal opyridon ition,of heter _
nucl eophi | es usi ng(%ﬁnrﬁ}’fégg,aa’glﬂgéhé??“%P??}Fﬁ"m‘%u“ %ﬂ'?i'c‘t"shzﬁ 283%)@%&1’("%
substituted pyri dg)aes Kh§eka@ 12 ChémlRhht. BaR), 82,692 01984). be 20 i ncorporated into

t he al dehyde and the ahove exanple is.included for, illustrative. purposes
only- NRr dehydr at i on- LIE MERseh Rt PR MG RO Sl RBRE ORI b o x =

NH, S.0 10 compound of formula I, as defined above, and a pharmaceutically acceptable carrier
and at least one other anti-cancer agent formulated as a fixed dose. Preferred anti-
cancer agents are selected from the group consisting of: tamoxifen, toremifen,
raloxifene, droloxifene, iodoxyfene, megestrol acetate, anastrozole, letrazole,

10  borazole, exemestane, flutamide, nilutamide, bicalutamide, cyproterone acetate,
goserelin acetate, luprolide, finasteride, herceptin, methotrexate, 5-fluorouracil,
cytosine arabinoside, doxorubicin, daunomycin, epirubicin, idarubicin, mitomycin-C,
dactinomycin, mithramycin, cisplatin, carboplatin, melphalan, chlorambucil,
busulphan, cyclophosphamide, ifosfamide, nitrosoureas, thiotephan, vincristine, taxol,

I5  taxotere, etoposide, teniposide, amsacrine, irinotecan, topotecan, an epothilone; a
tyrosine kinase inhibitor such as Iressa or OSI-774; an angiogenesis inhibitor; an EGF
inhibitor; a VEGF inhibitor; a CDK inhibitor; 2 Her1/2 inhibitor and monoclonal
antibodies directed against growth factor receptors such as erbitux (EGF) and
herceptin (Her2). |

20 The invention further provides a method of treating a condition via modulation
of at least one tyrosine kinase enzyme comprising administering to a mammalian
species in need of such treatment an effective amount of a compound of formula I, as
defined above.

Additionally, the invention provides a method of treating a condition via

25  modulation of at least one tyrosine kinase enzyme comprising administering to a
mammalian species in need of such treatment an effective amount of a compound of
formula I, as defined above, in combination (simultaneously or sequentially) with at
least one other anti-cancer agent.

A preferred condition, treated by said methods of the instant invention, is

30 cancer. Additionally, the tyrosine kinase enzyme may include (but is not limited to):
Abl, CDK’s, EGF, EMT, FGF, FAK, Flk-1/KDR, HER-2, IGF-1R, IR, LCK, MET,
PDGF, Src, and VEGF.



e Likewi se the aryl ring of the benzi m dazol e prepared using Schenes | or
Il 5 can be nodified. For exanple introduction of a cyano group for R3 on
t he benzi mi dazole allows for the formati on of heterocycles such as

i m dazol e, imdazolines, oxazolines, thiazolines, am des, or am dines.
Schenme IV illustrates such transformations. Starting fromthe
cyano-substituted benzim dazole 11 the heterocycle can bg Apgast 2d5as
illustrated in Schenme IV to provide 12. Imdate 10 formation preferably
usi ng et hanol and acid provides internediate 13. Imdate 13 can be
transfornmed using diamnes to formimdazolines, amno alcohols to form
oxazolines, amno acetals to formim dazoles, and amno thiols to form
thiazolines 14. Alternatively the imdate can be hydrolyzed to the acid
and coupl ed wit h am ne%he inwintign alsyyprofideshansheifdarctisgtades: foompasinon r eagent s
(DCC, EDCI, etc.) : | l 3 - i I 0 :

i nternedi ate for ta%%n%?eé%%%xﬁ%ﬁmé?m éﬁ?c%ﬁsﬁme[ge%ggf%’gh hgaérg%:rﬁiantgergﬁseﬁ {ﬂ&gﬁi nes.
20 15 August 2005 eSedtieeramougt 9at Ra® ongofihe Plidrm@eutRaB-oRpbiilifis Gefired kbove. V
illustrates further tr j [yl L es. . al ogen
at om usi ng pal Isadi um Q%P%@ ﬁ@?ﬁg’%’gﬁg?H%gg%cﬁéeéfn%gg%ﬁ%%ﬁég%ﬁ%a[ Yang
et al. Acta Chem °c@Bprshg admigayring2d 2 mgmmakdn speciesin ndrof kuch Geatmemt.a (1981)

11: 513 Buch i : | . 4
176 7901; Har twi é‘%@é“et i 4R o fLasPine of e el B¥iposlebl )
Angew. Chem, |ntdefmgdalmygl (1998) 37: 2046] and variations of these :
met hods. Preparati on Ofer@illofipbéifs $pfo%ﬁh§iigﬁy§&thfpﬁg%t I:cﬁdi?lg @kl d be

envi sioned to provide a substrate for Suzuki” “cou ary vi nyl ,

and het er ocycl®c Bdlowinescheaiesiand the faiedge obrnsskiipdiiazks s Sobvgtes {agewi se,

ani nes and het er Ogydh&s§ oS e BorAgouRdsRB FHEIRG af aldiOFiOIt 0Qpd6f thy Akicues 19

can be prepared fromthe sane brom de using am nes under conditions

descri bed invention. Methods of solvation are generally known in the art. Accordingly, the
compounds of the instant invention may be in the free or hydrate form, and may be
obtained by methods exemplified by the following schemes below.

15 More specifically, Schemes I-V1I illustrate the preparation of compounds
claimed in this invention. The examples, which follow, illustrate the compounds that
can be synthesized by these schemes. The schemes are not limited by the examples
listed or by any substituents employed for illustrative purposes.

Scheme I describes the preparation of the benzimidazoles. The starting

20 diamines 1 are readily available using literature n;ethods or are obtained
commercially. The diamine is then condensed with an aldehyde 2 to provide the
benzimidazole 3. Further modification of the functional groups on the aryl group of

the benzimidazole or heterocycle of 3 are then envisioned.

25  Schemel.

2 2
H3 i FII1 Y RQ a R F1‘1 Y, :Hg
NH ; R N N
H N R®
/. % W
R NH, 0}—‘%\‘:)?—88 i q* N : X>_
. & 7
Rs ns ‘F!T Hs F' R
1 2 3

18



by Buchwal d and Hartwi g or variations thereof. HN 21 15 August 2005 Schene
VRRS5 Re Alternatively am ne and heterocyclic derivatives such as 19 can
be prepared wusing intermediate 6 described in Schene H Wen the R3 of 6
is a halogen, preferably F, the hal ogen can be displaced with am nes,

al cohol s, heterocyclic amnes to and other nitrogen containing heterocycles
such as pi perazine, pi peridi ne, 4-am no piperidine, m)rphqls Adg ustRodEz0l e,

etc (Scheme VI). The termnal nitro of i zin -anmn eridine
can then be al kyl ated (AFRENEbAmsLPiFmicRe e %ﬁﬁm%wswa?wﬁe&f Y with
al dehydes i n a redishérhe/B) Brantidd foatation asitig OB atid cilbmde of 6 orarlj,i@ﬂtlﬂicﬁdunonly

derivatives. Alternalve e termnal 4 15
ami no pi peridine ¢an % f CﬁFQl“éd“@F”%%WB%’ég‘?g‘f%ﬁ?ﬁﬁﬁ bé’ﬁﬂ’%%@ﬁ@f‘{}
conditions that aiimmhyzi%mn;a-olﬁm 3-sthpesabeliskidd Hyﬁd:chlnndd),eetcar@noeiheahgm C
S e ol Ay R S0 59 0 D R o R R
19 22 15 August 20@&og¢naemmtchmbg& rﬁmmucmmcamyﬁbremwcand cﬂllleﬁ:ﬁhthlo&s can
be i ntroduced at I %ug%ghtgy]cmgo%g?%l gﬁca%’nl?é:tt / gl oyneéve ct ldOI’l

started froman interne pre erabl
hal ogen can be di smuahb@fmmthezhmmes!azo@d.cohol S, het erocyclic am nes and
ot her nitrogen containing heterocycles such as piperazine,

10 Scheme IL

Y PR
R R g 4 N s
R? NH L R? NR' 3 )E>_H
HO N _dehydration R* K
R® NO, g\ )R R NO,
Re R

Rs HE
Yy &°
o) N
2 2
R L )R® R r'y R
R3 NR' X R N N
R R’ rgd;llctiog_ ) 4 }_Rs
R* NO "4 N X
2 N G ‘R‘f
RS H5 R
6 3

For example, Scheme I illustrates the vse of 4-iodo-2-methoxy-pyridine-3-
15  carbaldehyde 7 to provide the functionalized benzimidazole 8. Hydrolysis of the
methoxy group using protic acid conditions, TMSI (trimethylsilyl iodide), BB, or
other conditions known in the art for cleaving a methyl ether would provide the
halopyridone 9. Addition of heteroatom nucleophiles using amines, alcohols or thiols
would then provide the substituted pyridones 10. Other functionality could be
20 incorporated into the aldehyde and the above example is included for illustrative

purposes only.




5 piperidine, 4-am no piperidine, norpholine, imdazole, etc (Schenme VII).
The termnal nitrogen of piperazine or 4-am no piperidine can then be

al kyl ated using standard al kyl ation conditions or reacted with al dehydes
in a reductive amnation reaction to provide al kyl ated derivati ves.
Alternatively the termnal nitrogen atom of piperazine or 4-am no

pi peri di ne can be acyl ated or carbanoyl at ed usi ng any nunigeAud@stF005
conditions that are routine for soneone skilled in the art of organic
synthesis. The resulting nitro aniline could be reduced to the diam ne 21

and processed as illustrated in Schene Ill. 15 Schenme VU. Nu reduction 20
20 Utility 21 The sewempmunds according to the invention have pharnmacol ogi cal
properties; in particular, the conpounds of forrmula | are tyrosine kinase

enzynme i nhi bitors. The n'novelw Lonpounds of fOIRFTlhh,ﬁo are thus useful in the
t herapy of a vari & N*prol T tlve di sed KN di pgelut not limted
to di seases associ mth ’he_2'5 Kig n g such as cancer,
aut oi rmune di seases, #ir al di séa es, fungal dirseasés, ® neur odegenerati ve

di sorders and car di owascul ar dlrsease More specifiscal |y, the conpounds of
formula | are useful in the treatnment of a vyari ety of cancers, including,

but not limted to, thefo* vmng a% carcnrn ma: R Iudlngthat of the
bl adder, breast, col®® &n&q @
cancer, esophagus, g sad 2% N5, °Augus Q.

'\ng di ng small cell lung
i

yary, pancreas,
stomach, cervix, thyromj dgtlost'at e, and ski n i ncludi ng squanous cel |
carci noma; b) henat opoie%ffi C tum)gs of | yrrph0| M neage, including | eukem a,

acute | ynphocytic | eukkifFese Geapbnngehshrdsnziaidazole prepassd usingrSchemes 1gr 1
| ynphorma, T-cels| bWﬁé&ﬁcdl‘b’dQéﬁdaﬂ@lethEﬂb&féﬁof AeyAnsdEKiAR® of BPhOMA, hairy

cell | homa and,Burkett's | t opoi etic tunors of eloid
i ne aggrrpl nel udi n [ Mo%n&r&n@omazmno etero%ycles such as imidazole, 4

:m:dazolmcs, oxazolines, thiazolines, amides, or amidines. Scheme IV illustrates
such transformations. Starting from the cyano-substituted benzimidazole 11 the
heterocycle can be modified as illustrated in Scheme IV to provide 12. Imidate

10 formation preferably using ethanol and acid provides intermediate 13. Imidate 13 can
be transformed using diamines to form imidazolines, amino alcohols to form
oxazolines, amino acetals to form tmidazoles, and amino thiols to form thiazolines 14.
Alternatively the imidate can be hydrolyzed to the acid and coupled with amines
using any of the standard amide formation reagents (DCC, EDCI, etc.) to form amides

15 15. Imidate 13 is also a useful intermediate for the preparation of amidines 16 by

reacting with amines.




chroni c nyel ogenous | eukem as, mnyel odyspl astic syndronme and promyel ocytic
| eukem a; 10 d) tunors of nmesenchymal origin, including fibrosarconma and

r habdomyosarcoma; e) tunors of the central and peripheral nervous system

i ncluding astrocytonma, neuroblastoma, gliom and schwannonmas; and f) ot her
tunors, including sacroma, nelanoma, sem noma, 15 teratocarcinons,

ost eosar conm, xenoderonma pi gnentosum  kerat oct ant homa, tisyAgdgekif2golsi cul ar

cancer and Kaposi sgeg@figoma. Due to the key role of tyrosine kinases in the
regul ation of celTular yoliferation in genergt, 'ﬁ, hibitors could act as

reversi bl e cytostatig,aggent § ich may.20 he udef d{ he treatnment of any
di sease process whi cﬁNe @ 'ﬂ a rnﬁ?ée-el I ﬁk@i—e‘rm e.g.,
beni gn prostatic hypesphedia, i | i %NS N e sl“‘sﬂx Okyposi s,
neuro-fibromatosis, atherbscPeérodls, pul monaryPiibrosis, arthritis,
psoriasis, glonmerulonephrittis, restenosis follow'hg angiopl asty or

vascul ar surgery, hypertrophic scal Rtéormati on, inflammtory bowel disease,
transpl antation rejection, endotox]c ;25%s ch and fungal infections.
Conpounds of formula | may i nducd® aj Osig. e apoptotic response is
aberrant in a variety of hunmgm di sEasESN oundgg@f fornula |, as

oSS, g | I be usef ul Ph tﬁe\ﬁseatmmnf_ qf» gancer

(i ncludi ng but not A ¥ . nii hose  types nenti onng abeue), viral
infections (inclu pt/ t pRfited;to 30 herpesviry r sk
Epstein-Barr virusR'Si r;dlﬂ 8’ VIRUs and %@gﬁgu@, rus), pPevdotiog/ of Al DS
devel opnent in HI V-i nf'?act&d i ndi vi duals, aut oi mune di seas (i ncl udi ng

but not limted to systenmc |upus, erythematosus, autoinmune nedi ated 24 15
August 2005 gl onerul onephritis, rheinftoificarthritis, psoriasis,

inflammat ory bowel disease, andrra diapet es nel litus),

neur odegener ati ve di sorders (incl ugh bt Bhof |imted to Al zheiner's

di sease, AIDS-rel ated denentia, Parki gson'RX diffease, anyotrophic |ateral
sclerosis, retinitis pignmentosa, spinal muscul ar atrophy and 5 cerebellar
degeneration), nyel odysplastic syndr ones., oaspl astic anem a, ischemc injury
associated with nmyocardial infarctions, Stiroke and reperfusion injury,
arrhyt hm a, atheroscl .S AN lu&ggf . T i

di seases, henat ol ogi ?g%mgi%{slgg%élsegﬂrﬁg udi Rgﬁaﬁ%b %ﬁgﬁ%'lnl{l%z? ltggg'ta'!ode\é% oni c
aneni a and aplfasthatogematemivsing patiadjomentalysiy asinlf craditions dsieloped bindozukli b¥dogl et al

system (i ncl udi Qe Ut RO nem. Scand. (1993) 221; Suzuki et al. Synth. Commun, (1981) 11: 513]
or Buchwald/Hartwig [Buchwald et al. J. Am. Chem. Soc. (1994) 116: 7901; Hartwig
et al. J. Am. Chem. Soc. (1994) 116: 5969; Hartwig. Angew. Chem., Int. Ed. Engl.
(1998) 37: 2046] and variations of these methods. Preparation of a bromide

nodul at ors of apg
[

10 substituted benzimidazole 17 could be envisioned to provide a substrate for Suzuki
coupling with aryl, vinyl, and heterocyclic boronic acids to provide benzimidazoles
18. Likewise, amines and heterocycles such as piperazine or morpholine derivatives
19 can be prepared from the same bromide using amines under conditions described

by Buchwald and Hartwig or variations thereof.
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iolimted to osteoporosis and arthritis) aspirin-sensitive rhinosinusitis,
cystic fibrosis, nultiple sclerosis, kidney diseases and cancer pain.
Compounds of fornmula | may nodul ate the | evel of cellular RNA and DNA

synt hesis. These agents would therefore be useful in the treatnent of viral
infections (including but not limted to HV, human papilloma virus,

her pesvirus, poxvirus, 15 Epstein-Barr virus, Sindbis V|m@§Agguht2005
adenovirus). Conmpounds of formula | nay al so be useful in the
chenopreventi on of cancer. Chenoprevention is defined as inhibiting the
devel opment of invasive cancer by either blocking the initiating nutagenic
event or by bl ocking the progression of pre- malignant cells that have

al ready suffered @ghaémeswlt or inhibiting tunor rel apse. 20 Conpounds of
formula | may al so be useful in inhibiting tunor angi ogenesis and

met ast asis. The conpounds of this inaengign may al so be useful in

conbi nation (adm nistered toget $e tially) with known anti-cancer
treatnments such as radiation ther Ryt ostatic or cytotoxic
agents, such as for exanple, but Fiot 23‘%&”‘ £d to, DNA interactive agents,

B to oi somer age i nhi bitors, such as
et oposi de; topoi sonerase | ry{ors slich as 8 or t opot ecan; . tubulin
i nteracting agents, ysuch as pac axel , docetaxéel or the epothilones;
hornonal agents, [5 ﬂésntaNDX|fen thynldllate S ﬁthﬁ&ﬁ i nhi bitors, such
as 5-fluorouracil ;> i a olltes such entat e, tyrosine

ki nase inhibitors s A a and 30 CSI-774 i vegi® inhibitors;
EGF i nhibitors; VEG- ighi bi®orsg” CDK inhibitors] ki bitors and
monocl onal antibodies dirqgted against growh factor rggceptors such as
erbitux (EGF) and herceptin (Her2),_g5,15 August 2005 f fornmulated as a

fi xed dose, sugh conbi nation products enploy the conpounds of this
invention within the dosage range descri bed bel ow and the ot her

pharmaceutically acti Vﬁteﬁﬁﬁ%ljr Shink Eﬁ%e’i@?&&clw ctemrﬂlvlags%c@&qﬁ\éﬁgeggﬁ%?&ew ‘h

range. Conpounds of formula may al so adm ni st er,ed ent

known 5 anti cancepsitginefmediatng @S%l'éﬁ%tfssﬁhﬁ%ﬂavﬂ@ﬁﬁicﬁ?atoféﬁaf agefl.ation is

i nappropriate. Th@'efel'alﬁlﬂﬂﬂ'iﬂe%@logél dARbe hi'smée@q”th RmidaE aRSHE rl‘l@t%ro@%chc amines
adm ni strati on; npounds of formula I be adm nistered either prior to

or after admifPst ?fgt‘ji“ﬁﬁ“'ﬂ'f’g"t“r?@“‘ﬂ’l’iﬁmc'QWﬂ%r‘i\i‘é‘ras giperagipe. RsHpine. 4oereq s) .

Furt her subj ect npibérmﬁnepﬁmﬂph@mbm»f@dh&d)l@re:@{ls&&xﬂer\m URtRSerRia ﬁfﬁeg‘éfﬂdfcal s for

use, 10 as descri.bed.above, |nQIu%1ng %ntroll ng, cancer, | ammat i on and
arthritis, which piperazine or 4-amino pipendine Tan then be alkylatéd using standard alkylation

such as cisplatin or doxoryggﬁ
P

conditions or reacted with aldehydes in a reductive amination reaction to provide

alkylated derivatives. Alternatively the terminal nitrogen atom of piperazine or 4-
15 amino piperidine can be acylated or carbamoylated using any number of conditions

that are routine for someone skilled in the art of organic synthesis. Following the

example illustrated in Scheme Il compounds such as 19 could be prepared.

Scheme VL
20
Y
&) NH
2 2
H A '>_H8 R 'FI“ Y
F NR! HNYZ Z¥N N NH
RG RT / A ‘>—R3
GN NO, . - Rt N X
-t reduction RS R® R’

H+
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contain at |east one conpound of the fornmula |I as defined above or at |east
one of its pharnmacologically acceptable acid addition salts, and the use
of a conmpound of the fornula | as defined above for the preparation of a
pharmaceutical having activity against proliferative diseases as descri bed
previ ously including agai nst cancer, 15 inflammation and/or arthritis. The
phar macol ogi cal properties of the conpounds of this i nveqtg,qlq?@mdgg
confirmed by a nunber of pharmacol ogi cal assays. The exenpli

phar macol ogi cal assays which foll ow have been carried out with the
conpounds according to the invention and their salts. 20 Bi ol ogi cal Assays
A O 2/cyclin E K nagRsay shekhigsedd q&%h'a&eﬁolg&m%sﬁu&ﬁ R Nirf
bacul ovi rus expressed GST- in : ?u5| on
protein (anino act #¥leppigligggmeatic su @’c"ifmmaémfmﬁweéfrgmnn?tcm@d@teéﬂ wee Bs ATP,
25 pM ATP i1 50 Ashalshébapieschitly 1 nliaR eei HERESIacklifh fhincl CusbhoCl 2. 1
EGTA, 2 mM DTT). Reactions were mcugate for 45 mnutes at 30 C and
stopped by the adMiarpayRliGamipes 4d peiiHiresep sensipiag Bgeraeyclps STl piperaging.i nal
concentration of g;éé’mnECAaﬁrr@q:ﬁﬂahaﬁé Sordlife, ¢Rldaaed, ed lg@éhkaevﬁf/ i filter
pl ates (Packard Instrunent Meri de CT) .using | termate uni versal
harvester (Pac kartﬂ“’i‘ﬂ@t"l‘t[ﬂﬁﬁ'h?f RS TazingIoF f’"&@hﬂo P@Ff'd'&ﬁ Ga"c then e qlkydated usinge

quantitated usi ngstzﬂldaiﬁﬂﬁ@lhﬂbn &ﬁ.dmhd orlrbadiel Gvith Gldakjdel Ald K ALMIBichPackar d
I nstrunent Co., Meriden, Dose response curves were generated to

deternmine the 26 rf?"ﬁﬁﬁlﬁ?“‘%@?‘%‘%@é‘ﬁﬁ‘%"&ﬁ i Sternatiyety r‘*é’de‘i"ﬁ'l‘ﬁ] PHtfOBHAE 9f of

kKinase activity (pifdesdine deampassl ?edﬁﬁ{e%anﬁgzﬁz §hated @flcaabambabdlukilg any number
eva ed at six. concentrations, each in

di met hyl sul f oxi de g_[ %‘ﬁ nd

triplicate. THe fqf}apd ZehteF i op ompsgmeskiliedyin the 8 oh greanie upthesis 2The | C50
val ues were deri veshithig nitedanilindealld be@Ha% ke ARRNE] Sind Pdcdiddstis AlBtrated
coefficient of vari,gnce (SD/ nean, n=6) = 14% B. EMI Ki nase Assay A
filter-based Ki na{ggg]heénse ; measuring the phosphorylation of Gst-SLP76 by
10 Gst-Entk, was enployed to determ ne the conpound inhibitory activity
agai nst Ent. The Schamas¥Ilr eacti on was perforned in a 96-well plate at room
tenperature for 15 mn before being term nated by adding 100 | of 20%
trichloroacetic acid (,TCA) containing 0.1 M sodi um pyrgfphosphate. The

ki nase reaction mxtufe (60 | N
F. g,m ) Nu “ NH,
4
R NO, reduction R 5 NH;
R% R
20 21
Utility
20

The compounds according to the invention have pharmacological properties;
in particular, the compounds of formula I are tyrosine kinase enzyme inhibitors. The
novel compounds of formula I are thus useful in the therapy of a variety of
proliferative diseases (including but not limited to diseases associated with tyrosine

25 kinase enzymes) such as cancer, autoimmune diseases, viral diseases, fungal diseases,
neurodegenerative disorders and cardiovascular disease.

More specifically, the compounds of formula 1 are useful in the treatment of a
variety of cancers, including, but not limited to, the following:

a} carcinoma, including that of the bladder, breast, colon, kidney,

30 liver, lung, including small cell lung cancer, esophagus, gall bladder,
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contai ned 25 nM HEPES, pH 7.0, 0.1 nmg/m BSA, 5 nM MgCl 2, 5 nM MnCl 2, 8 ng
15 of enzynme (Gst-Emk), 5 g of the substrate protein (Gst-SLP76), 1 M ATP,
0.4 G of [y-P33]ATP and the tested conpound (at various concentrations).
After termnation, the proteins were allowed to precipitate in the
presence of TCA for 1 hr at 4 C The precipitated proteins were then
harvested on a filter plate (UniFilter-96, G-/ C,  Packardg Agglistroons) and
washed to renove excess [y-P33] ATP. The 20 radioactivity was determ ned

usi ng a TopCount NXT (Packard Instrunent) after adding 35 1 of Mcroscint
20 (Packard Instrunent). C. FAK Tyrosine Kinase Assay 25 The Focal Adhesion

Ki d I
I nase was assayed using tog%%x,garéﬂér&gtﬁ&m%ﬂ c%ﬁrg:fc, fhyrol a?ﬁoﬁa&é/ o skin{ IR

Chem cal s) as a phosphoacc strate thon moxture co%m sted
of a total volume of 50 ulsqumgucesticacinem2;100 ng of bacul ovirus- expressed

enzyne, 2g of poly(Qd u/ Tyr

m x%lures gl Y] (F:)on%lgﬂ ned ZO) m\}%%l S. @gt)m ﬁﬂ&ﬁnﬁ%@ﬁ%%@éﬂ@h@%ﬁ 30
and 0.1 ng/nm bovi ne ser ugeug bmﬁhwyﬂmekqﬂéa@wt@hmﬂh@hl%ﬁ@k}ume B-¢elubat ed at
26C for 1 houg and ki naseﬁy.@;ﬁ,unxweump&%aemagnﬁgma/phgm(a%ht}ﬁahgms of the

amount of radioactive phosphate transferred to
substrate. |ncorporation Wasphomachgisy edll Iygpphames %d@#tkﬁﬁﬁlygwh@@#d

trichloroacetic acid (TCA) pr(ﬁﬁéﬂét&@ﬁéti@%xﬂ;rs smyelo% ﬁﬁe%gélﬁwn\Imngfacae@m
collected onto GF/C unifilter plates (Packard Instrunment : 15 August

2005 Meriden, CT) using aClFPpit ByaResouipikemias) myplpdyspiasde Sﬂﬁ@"leh@dfl lters
were quantitated using ap;ggg,ggbmk;&ﬁémﬁl | liquid scintillation counter
(Packard I nstrunment Co. Meriden, CI). npounds were dissolved in

di met hyl sul fd%ide to a concé’df‘%‘%ftf?‘bfr{“?ﬁmhl‘ealr?ﬂg‘&rfac%\ﬂ#% filrosriearend at si x
concentrations, each in tfﬂagadn%gz@mm'ﬁhe final 5 concentration of DVSO added
to the ki nase assays was O. 50/% whi ch. has been shown to have no effect on

ki nase activity. 1C50 val ues R theAsnrH 3pe periRer! neRgissy ey rincluding ysi s
and have a coefficient of amﬁaﬂ@ae.(raﬂégfmmgh@n@ndsc%%mm 4a¢d HER- 1/ HER- 2
Ki nase Assay Ki nase reactions ﬁn5| st ed f 10 of bacul ovi rus expressed
GST- HERL, 100 ng of HERZ, TORNF RS, Qﬁ‘ﬂf’("@ﬁﬁ? ) MLBORRLFUG™S: R 33P
y-ATP, 1 pM ATP in 50 gi teh@tmmobﬂjés&bsa&cﬁ&arwnﬂ'dehﬁna mgheht&um]l0 MM MhCl2,

0.5 mM DTT). Reactions re incubat | h at 27 nd st ed by the
addi tion of cold trichl o\r,\géﬁtgﬁf‘f%h é‘&arg’yTgp%ﬂll ‘EaB"eéa’ﬁ ﬁ%os‘c? 1i‘??ratl on

15% TCA precipitates were collected onto G-/ C
Due to the key role of tyrosine kinases in the regulation of cellular
proliferation in general, inhibitors could act as reversible cytostatic agents which may
20 be useful in the treatment of any disease process which features abnormal cellular
proliferation, €.g., benign prostatic hyperplasia, familial adenomatosis polyposis,
nevro-fibromatosis, atherosclerosis, pulmonary fibrosts, arthritis, psoriasis,
glomerulonephritis, restenosis following angioplasty or vascular surgery, hypertrophic
scar formation, inflammatory bowel disease, transplantation rejection, endotoxic
25  shock, and fungal infections.

Compounds of formula [ may induce apoptosis. The apoptotic response is
aberrant in a variety of human diseases. Compounds of formula I, as modulators of
apoptosis, will be useful in the treatment of cancer (inctuding but not limited to those
types mentioned herein above), viral infections (including but not limited to

30 herpesvirus, poxvirus, Epstein-Barr virus, Sindbis virus and adenovirus), prevention
of AIDS development in HIV-infected individuats, autoimmune diseases (including

but not limited to systernic lupus, erythematosus, autoimmune mediated

24



unifilter plates (Packard Instrunent Co., Meriden, CT) using a Filtermate
uni versal harvester (Packard Instrunment Co., Meriden, CT) and the filters
were quantitated using a TopCount 96-well liquid scintillation counter
(Packard Instrunment Co., Meriden, CT). Dose response curves were generated
to determine the concentration 20 required to inhibit 50% of kinase
activity (1C50). Conpounds were dissolved at 10 nMin di{seabyhg@oosxi de
(DMSO) and eval uated at six concentrations, each in triplicate. The fi nal
concentration of DMSO in the assay equaled 1% |1C50 values were derived by
non-1|inear regression analysis and have a coefficient of variance

(SD/ mean, n=6) = %ﬁr@nﬁtﬁ]e&gﬂs %eunﬁ?ogg RieBliis Tﬁéﬁ:@a%isnﬁpéh{ngl%e b%%f%fi&liselst}eearldgz -1

receptor tyrosine ki nase was assayed uSl ng
pol y(d u/ Tyr) (Si g‘ﬁ@lﬂm@nﬁ@hﬁg‘)mdbtus) mptﬁoa@u'@pdlmdesmmm&m deach

reaction 30 xt Ul ORh kil ik O s Al B Dla o A1ygaat i ned 125

ng of bacul ovirus expressed enzyne, of ATP, and
0.1 pG of (y- 33Ppqunphﬂrmermsxlmsressrewmimwmmalz@umwmms;yqmlen 7.0, 5

mm MC12, 0.5 M cdApliiade n@ragi&%/ rﬂ%erl&ﬁz 5[51%?1(: el dég%gﬁ@ancme{s&%ﬁi? ion

m xtures were incubated a nut es an nase ac y was
det er mi ned by qualfury aspaedvith mgccardinl infaro@ons Sunkrandrepegogominiunadi oact i ve

phosphat e, t ranst eafigthuld, dibRosDRHL B Iis SRS Fucd NEPERAIALT oD ues

nmeasured by the addition of cold trichloroacetic aci precipitation
of the proteins biRaEiogie élswsmétuémg@mr@t@ﬁ@ teﬁillphllctae*?mlphlai@@ﬂ\i@ackard

| nst runment Co. &ﬁﬁﬁadaﬁgeﬁawy&geages%fEiellﬁu@wmkaetw%&aﬁ%ﬁhu&ﬂg ¥RSber and
the filters Were quantitated 5 using a TopCount 96-wel i qu

scintillation'Coulfhitd tp psieaparagis ppd 'ﬁ’é)rﬂspl%'sem%FW%W“SIWFYSUQﬁhm!&nds

were di ssol ved i nmélkipRisBi¥iosis Whdneyx id@sdsQndca@aGpamt r at i on of 10 mM and were
eval uated at six conceé{)t rati on each in triplicate,

concentration of DVBO'RqHEErd S?foﬁ@“lﬂll ited 8“’8@%‘89@ ]90@50@65%“ W‘I“éﬁd R4 been
shown to have nosyehéRCtTiRie dibmaseuldelerefort Ve udefild th thelrbiRSeRF Girdl RitdcviBas DY
non-1linear 10 re%r @%IO% anah¥$|£ 3@§,have a coeffjcient of variance
(SD/ nean, n=6) = 4¥ u 'R 1 Uep ynanpapiloma Xirs, RefBesVIRSSBRXViIfle | nsul i n
Recept or TryrUSIﬂﬁmkuﬂﬁaevMBSSmﬂﬁﬁMﬁdaﬂﬁkﬁ@n&h@ synthetic 15 pol yner
poly(G u/ Tyr) (Signma Chemc ; as a hoacc to ubstrat e. ch
reaction mxture cons %’f“@ﬂ“@f fof‘BY]%\F %g%‘f ko i E’@ ‘Efl a‘&ﬁ'ﬂprﬁb‘?ﬂl%ﬁ @S0 ng
of  bacul ovi r us- éX¥pmepssechtion sydeBined2s hitddngnhd de(vElopehdnt bF inva:bl cadee TP, and
0.1 1tG of cither blocking the initiating mutagenic event or by blocking the progression of pre-
malignant cells that have already suffered an insult or inhibiting tumor relapse.
20 Compounds of formula I may also be useful in inhibiting tumor angiogenesis
and metastasis.

The compounds of this invention may also be useful in combination
(administered together or sequentially) with known anti-cancer treatments such as
radiation therapy or with cytostatic or cytotoxic agents, such as for example, but not

25 limited to, DNA interactive agents, such as cisplatin or doxorubicin; topoisomerase II
inhibitors, such as etoposide; topoisomerase I inhibitors such as CPT-11 or topotecan;
tubulin interacting agents, such as paclitaxel, docetaxel or the epothilones; hormonal
agents, such as tamoxifen; thymidilate synthase inhibitors, such as 5-fluorouracil; and
anti-metabolites, such as methotrexate; tyrosine kinase inhibitors such as Iressa and

30  OSI-774; angiogenesis inhibitors; EGF inhibitors; VEGF inhibitors; CDK inhibitors;
Herl/2 inhibitors and monocional antibodies directed against growth factor receptors

such as erbitux (EGF) and herceptin (Her2).

25



[y-33P] ATP. The m xtures contained also 20 MM Tris.HCl, pH 7.4, 5 nM MCl12,
0.5 nMDIT, and 0.1 ng/m bovine serum The reaction m xtures were

i ncubated at 20 26C for 1 hour and kinase activity was determ ned by
guantitation of the anount of radioactive phosphate transferred to the
poly(d u/ Tyr) substrate. Incorporation was neasured by the addition of
cold trichloroacetic acid (TCA) precipitation of the protSeAogustBois were
collected onto G-/ C unifilter plates (Packard Instrunment Co., Meriden, Cr)
using a Filtermate universal harvester and the filters were quantitated 25
using a TopCount 96-well liquid scintillation counter (Packard Instrunent
Co., Meriden, CT). Corpemtided WA fixedidsSDiuntR SorhblndlionBldautts SHpihpmede to a
concentration of 10 %@Ewre,eva] uated at six concentrations, each in
triplicate. The fFRoun Byeationwithip theydetses pasdaseribef elpv ad de ghety s was

0.5% which has bpeimsdeewally icfivdiaés: Brainfedckithn ik hfpased a6dakdiahye. | C50
val ues were deri v&d non-| i &gar ression 30, anal ysi s and have a

re
coefficient of vaFPBR¥EIYLipmylal mayalsp be admuistesss seqpentigllystithxmgwn g oK
Ki nase Assay Kbnasficitacdricgboxic aptsSiied a@bmbian@ fodnuliioh isOMippkiprigé PTRS sed

| ong GST-Lck, 100 ng/m poly(d.u/ Tyr Si ,.0.2 gG 33P y-ATP, | p. M
ATP in 50 gl Ki nag'éerglo Eﬁ’{‘)’é'f‘x'éfgd“ Fh?nsﬁ*%“?é“,e 03%7%‘,”‘?6? TPRPRRREE of fogmyla kv pTT) .
Reacti ons were i meybaidatniftaed tithebpriod fo 6 abaiChdslifippecn bthé hevvadeiidaned opf
cold trichl oroace(t:i& agic% ¢ ()TCA) to a final concentration 15% TCA
precipitates were™”co Yot 8 onto GF/C unifilter pl ates (Packard Instrunent

Co., Meriden, CT) usi rigrtberkitj¢écemamdref thainvesitialalso ivatudesplarmicBanka fel use,

I nstrunent Co. ri . and .the filters wer uantitated.to using a
TopCount 96 vl | Erostir e Pflaind Soldenklenett iodifion fierlimin b

Meri den, CT). Dosentagsfémgenceompesndwefitie fgemds Biseldfitcd aletecirai st toheof its
concentration reguj i.nhibhjt, 50% of. . ki nase tivit | C50),. npounds
wer e di ssol ved at a%ﬁ!ﬁ%i?ﬁiyg? ér?giahlﬁlalagéla?%%ndséﬁ i’ﬁ{%% ugfnoé%é:vrg ?}Jélgjé)(fjggt Si X
concentrations, efohuly has definedlabegtior thdprepdrativalof & phecmatentidal avingfacNBO i n t he
assay equal ed 1% ,.L£50 Vgl ] Lved; - 1. [ ssion

anal ysi s and havef‘ggl cg,traf ?%rc?%ﬁjgsé a&%\gd\%glflglgﬁ‘%:d\/ C%ﬂg&gﬁ%&%@m@?’%& H MET
Ki nase Assay 20 Kpfirmmatjosged/prartbridgonsi sted of | Ong of bacul ovirus expressed
GST-Met, 2.5ug pol y( Ghibi¥hdcoloRicol %39&&8(? » Ln 50 gl
ki nase buffer (40mM Tri fs) If|07.§§, rH‘ilapr?{\l/l R/_hCI 2(,: .Dg%d%&ffr%%&%é?g P%ns wer e
i ncubated for | Honftmed by @nirber of shagaarolpgicalnssaxel dTheiegemplified phamacological

trichloroacetic agiags (Hichollb® ndve teBbarried out with the compounds according to the

invention and their salts.

20
Biological Assays
A. CDK 2/cyclin E Kinase Assay
25 Kinase reactions consisted of 5 ng of baculovirus expressed GST-

CDK2/cyclin E complex, 0.5 pg GST-RB fusion protein (amino acids 776-928 of
retinoblastoma protein), 0.2 uCi »*P y-ATP, 25 uM ATP in 50 p! kinase buffer (50
mM Hepes, pH 8.0, 10 mM MgCl;z, ] mM EGTA, 2 mM DTT). Reactions were
incubated for 45 minutes at 30° C and stopped by the addition of cold trichloroacetic
3¢ actd (TCA} to a final concentration of 15 %. TCA precipitates were collected onto
GF/C unifilter plates (Packard Instrument Co., Meriden, CT) using a Filtermate
universal harvester (Packard Instrument Co., Meriden, CT) and the filters were
quantitated using a TopCount 96-well liquid scintillation counter (Packard Instrument

Co., Meriden, CT). Dose response curves were generated to determine the




concentration 3.5% TCA precipitates were collected onto GF/C unifilter

pl ates 25 (Packard Instrunent Co., Meriden, CT) using a Filtermate

uni versal harvester (Packard Instrunent Co., Meriden, CT) and the filters
were quantitated using a TopCount 96-well liquid scintillation counter
(Packard Instrunment Co., Meriden, CT). Dose response curves were generated
to determne the concentration required to inhibit 50% ofs Ki,§@ste0nst i vity
(1C50). Conmpounds were dissolved at 10 mMin 30 dinethyl sul f oxi de ( DMSO)
and eval uated at seven concentrations, each in triplicate. The final
concentration of DMSO in the assay equaled 1% |CSO val ues were derived by
non-1i near regressl L y fflcient~0 i SDY nean,
16y 160 30 10 Ranet SRuBa AR oGRR ML ETICR), Rl TS
reactions consi st @éigsobfed A0y in dimeath ydsuifoxide GWFQswd dvaBBRIRDEFDR, 0. 3ug

bi otinyl ated pol y{{a.4H, I il I . pes, pH
5 7.5, 0.7uM ATP,&10m\/|tTE*'l\{/léqacs’:’fgza‘:g1Il %ﬁgﬁﬁag‘rﬁ 98{'&1@]‘?{@&@&9‘? ‘f’fgﬂflﬁ%%%h%ﬁf
Reactions were i nedyplad 8% fiGp valoeyweie dertyed by nayokinearmgressiwn anadysiv anth haveaki ng
and stopped by thgeRidt b ARk (SHea®h=6 2MFDTA  pHB. 0. 150ul of HIRF
detection buffer was added and incubated for 1 hour and 30 m nutes at room
tenperature. Counts were quantitated on Di scovery HTRF Packard | nstrunent.
10 J. VEGFR-2 (KDR)EMTBigesefssay Ki nase reactions consisted of 7.5ng of
bacul ovi rus expressed GST-KDR, ~ 1.5ug poly(Qu/fyr) (Sigma), 0.04txC 33P
y-ATP, 2.5 pM ATP i n sbfifter-bricd&inesq assay measuringabe phosphordatiop pf @st=SLPI6 By nv]
MhC12, 0.0.62% m&EERK, \Pﬁ%ﬁiplo?&fto}/&%{elﬁ‘nﬁné e Ybabseld _frfgfbit%ﬁy%&@nty%gai& 20

stopped by the addition of cold trichloroacetic aci o a final
concentrati on 159heKEgRsHEatiopvEspatorfed i 208t wellalaieiatapnts teaperarvra faf 15 iner
plates (Packard |gedk biReriRated DEEdafiRN 00 [laf 3B BRhRrdabdul GLiRFEA NI Ver sal
harvester (Packard Instrunment Co., Meriden, CT) and the filters were
quantitated 20 usioRginingtbb¥reaumarepapiphate.dilie dinassi reactipn mixituse (@odiht er
(Packard | nstrumelhafded 25 mVPHEPES pHF 0. p \V Eﬂ\ﬁ; rat ed
to determine the concentration réjaﬁéé)dlq?%ﬁ}lﬁﬁfib?m%%ff I nasglzg{g‘??vi ty
(1 C50). ConpolindsefwesymedGaistontkip§ petof U subsivpic praféimeG<FLBTA) f lopMddP, OBOL and

eval uated at six 1628 i i riplicate. The.fipal
concentration of ‘%@Ego PAEn thg%ﬁ?ﬁl@%&@%&&ﬁ?@%ﬁs%g%ce?/%a\ 198 801 o deri ved
by non-linear regewssition theprbigmr semradiohalne peecipitatt iin the pratencf o RITA fant ar

at 4 °C. The precipitated proteins were then harvested on a filter plate (UniFilter-96,

GF/C, Packard Instrument) and washed to remove excess ['y—P” JATP. The
20 radioactivity was determined using a TopCount NXT (Packard Instrument) after
adding 35 pl of Microscint 20 (Packard Instrument).

C. FAK Tyrosine Kinase Assay

25 The Focal Adhesion kinase was assayed using the synthetic polymer
poly(Glu/Tyr) (Sigma Chemicals) as a phosphoacceptor substrate. Each reaction
mixture consisted of a total volume of 50 ul and contained 100 ng of baculovirus-
expressed enzyme, 2ug of poly(Gluw/Tyr), 1uM of ATP, and 0.2 pCi of [y-"PJATP.
The mixtures also contained 40 mM Tris. HC, pH 7.4, 1 mM MnCl,, 0.5 mM DTT,

30 and 0.1 mg/ml bovine serum albumin. The reaction mixtures were incubated at 26°C
for 1 hour and kinase activity was determined by quantitation of the amount of
radioactive phosphate transferred to the poly(Giw/Tyr) substrate. Incorporation was
measured by the addition of cold trichloroacetic acid (TCA) precipitation of the

proteins which were collected onte GF/C unifilter plates (Packard Instrument Co.,
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(SD/ mean, n=6) = 16% K. Cytotoxicity assay (HT-29-colon; Col 0205,

MCF- 7- breast) 30 Tunor cell lines are maintained in McCoy's 5A nedi um
(ABCO and 10% heat inactivated fetal bovine serum (A BCO. The in vitro
cytotoxicity is assessed in tunor cells by a tetrazolium based
colorinetric assay which takes advantage of the netabolic conversion of
MIS (3-(4,5-dinmethyithiazol-2-yl)-5-(3 15 August 2005

car boxynet hoxyphenyl ) - 2- (4- sul phenyl )-2H-tetrazolium inner salt) (Pronega)
to a 35 reduced formthat absorbs light at 492 nm (1). Cells are seeded 24
hr prior to drug 31 15 August 2005 addition. Follow ng a 72 hour incubation

at 37C wth seria i t w1 w ML Ri,ss,..[.L, et al.
Conpari son of MTTMCW,’ bg}n%q]é aﬁlﬁ)l&/céﬁ Qtiggﬁ ’rl{g%(‘% ‘?“d"r%g%'gar‘r‘ﬂi‘h“’nf&‘mh‘ﬁif? quapttpted it r o
proliferation andustignbepSiounitiOpwietliquid sciygliativn Mainter Btackard lBgthdmeat Co.,

(Suppl .):184a, 19Q2) . ' ' | t coupl in ent
phenazi ne 5 net hogﬁfl i ng ?gm gﬂ%g%%}g‘ﬁ'{s#gveggﬁFgeﬁ%éﬁfﬁﬁ@g@a clog%n?sm“ of
continued for 3 h&umdl andivere evhluatedigsrdoacenyatiphs,tcheh imgifilivaw. afhe4B@l nm i s

measured w th 8 SRGEIKARHUIRIG LA L Bhile LIS \g;}é% en P ey i acel | S

relative In control popul ations. The resu _ as medi an
cyt ot oxi ¢ concent lodavenpseffert@Bdingsd agawly. ITH0 Talists avete deriBidgiondinealreghssioni t y

(UM all compoungsk shd it 2Bleridiasofian e}l e 16gbUM agai nst one
or nore of the foll g\k}\ji ﬁg kivnasees (l:DK0 Ewﬁgﬁ%@cﬁér%{ ﬁeq% |G-, IR LCK
MET, PDG-, VEGF. HT-29 and Col 0205 are hunman colon tunor cell |ines, and

MCF-7 is a human Br BE& VHERGKip®e Assayne. 15 Exam | eHT- 29MCF- 7Col 0205 11. 0

32.0 3990. 40. 8°4000. 80. 9 4110, 70.9 5170.3 5190. 30. 6 5200.60.2 5210.5
5220. 70. 10. 1 5230. 6 Kinase reactions consisted of 10 ng of baculovirus expressed GST- HER1, 100

ng of HER2, 100 ng/ml poly(Glu/Tyr) (Sigma), 0.2 uCi 33P y-ATP, 1 uM ATP in 50
pl kinase buffer (50 mM Tris, pH 7.5, 10 mM MnCi2, 0.5 mM DTT). Reactions
were incubated for 1h at 27 C and stopped by the addition of cold trichtoroacetic acid

15 (TCA)to a final concentration 15%. TCA precipitates were collected onto GF/C
unifilter plates (Packard Instrument Co., Meriden, CT) using a Filtermate universal
harvester (Packard Instrument Co., Meriden, CT) and the filters were quantitated
using a TopCount 96-well liquid scintillation counter {Packard Instrument Co.,
Meriden, CT). Dose response curves were generated to determine the concentration

20 required to inhibit 50% of kinase activity (ICsp). Compounds were dissolved at 10
mM in dimethylsulfoxide (DMSO) and evaluated at six concentrations, each in
triplicate. The final concentration of DMSQ in the assay equaled 1%. ICsg values
were derived by non-linear regression analysis and have a coefficient of variance
(SD/mean, n=6) = 16%.

25
E. IGF- Receptor Tyrosine Kinase Assay

The IGF-1 receptor tyrosine kinase was assayed using the synthetic polymer

poly(Glu/Tyr) (Sigma Chemicals) as a phosphoacceptor substrate. Each reaction

30 mixture consisted of a total volume of 50 ul and contained 125 ng of baculovirus
expressed enzyme, 2.5ug of poly(Glu/Tyr), 25uM of ATP, and 0.1 pCi of [y-
PPJATP. The mixtures also contained 20 mM MOPS, pH 7.0, 5 mM MaCl,, 0.5 mM
DDT, and 0.1mg/mi bovine serum albumin. The reaction mixtures were incubated at

30°C for 45 minutes and kinase acttvity was determined by quantitation of the amount
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5240.6 5251.1 5261.4 5271.30.10.3 5340.4 5380.9 5440. 30. 6 5530. 90. 30. 2
5540. 70. 20. 3 5550. 20. 10. 2 5590. 60. 3 5740. 2 5810. 20. 3 5820. 10.2 32 15 August
2005 5830. 10. 2 5840. 30. 2 5850. 70. 3 5900. 80. 20. 2 5930. 7 Ceneral Procedure
for the Preparation of 2-Hydroxy-2-(substituted-phenyl)- ethylamnes 5

1- (3-Chl oro-phenyl )-2-nitro-ethanol: To a solution of 3-chloro-benzal dehyde
(20 g, 0.142 not) in nitromethane (100 ni) were added nmeghasigust 3005 at e
(37.6 g, 0.312 not) and phosphazene base P,-t-bu-tris(tetranethylene)
(4.43 g, 0.014 not). The 10 reaction mxture was stirred at room
tenperature for 2 h. After concentration in vacuo, the residue was

urified by flash titIe
Eonpound (¥6 4 g, oggggﬁagggg&greeeﬁ%éfé ow o.‘f"’ﬁﬁ’ﬁ% P%beylﬁ?—%z‘)qj& O d6é) S
7.53 (1 H s), 7.38s meqsuwﬂ by the, adﬁl}lonafcgsi tridhilprodredaarids(TCAD pBRipitation3B thel H,

, 4.90 (1 H, dd i & ] Hz). 15
?)1 (3-Cnhl (()ro pheng;o)a %sw:ﬁ}l%f%é%t F]hoxy OntélGSfbh rﬁﬂu}r g%g(ﬂq’f]ga%héﬁ%%ltg:ﬁ "of

1- (3-chl oro- phenMeriden. KT pgoga ﬁ&@rmate(wegsa rriestenwd)the filtdpiPert §@antitaredvner e
added i m dazol ¢ (28n$a TopCount 96-well liquid scintillation counter (Packard Instrument Co.,
Meriden, CT). Compounds were d“.issolved in dimethyi sulfoxide to a concentration of
10 mM and were evaluated at six concentrations, each in triplicate. The final
concentration of DMSQ added to the kinase assays was 0.5%, which has been shown

to have no effect on kinase activity. IC50 values were derived by non-linear

10 regression analysis and have a coefficient of variance (SD/mean, n=6) = 16%.

F. Insulin Receptor Tyrosine Kinase Assay

The Insulin Receptor Tryrosine kinase was assayed using the synthetic
15 polymer poly(Glu/Tyr) (Sigma Chemicals) as a phosphoacceptor substrate. Each
reaction mixture consisted of a total volume of 50 ul and contained 90 ng of
baculovirus-expressed enzyme, 2.51Lg of poly(Glw/Tyr), 25uM of ATP, and 0.1 fCi of
[Y-"PJATP. The mixtures contained also 20 mM Tris.HCI, pH 7.4, 5 mM MnCly, 0.5
mM DTT, and 0.1 mg/ml bovine serum. The reaction mixtures were incubated at
20 26°C for 1 hour and kinase activity was determined by quantitation of the amount of
radioactive phosphate transferred to the poly(Gluw/Tyr) substrate. Incorporation was
measured by the addition of cold trichloroacetic acid (TCA) precipitation of the
proteins which were collected onto GF/C unifilter plates (Packard Instrument Co.,
Meriden, CT) using a Filtermate universal harvester and the filters were quantitated
25  using a TopCount 96-well liquid scintillation counter (Packard Instrument Co.,
Meriden, CT). Compounds were dissolved in dimethyl sulfoxide to a concentration of
10 mM and were evaluated at six concentrations, each in triplicate. The final
concentration of DMSQ added to the kinase assays was 0.5%, which has been shown
to have no effect on kinase activity. IC50 values were derived non-linear regression

analysis and have a coefficient of variance (SD/mean, n=6) = 16%.




20 g, 0.42 not) and chlorotriethylsilane (25.3 g, 0.17 not). The reaction
m xture was stirred at roomtenperature for 2 h. After quenching with
water, the mxture was extracted with ethyl acetate. The conbi ned organic
| ayers were washed with water and brine, dried over Na2SO4, and filtered.
After renoval of solvent, the crude product was purified by flash

chromat ography (2% Et OAc / hexane) to yield the title 25 tSiugusti2gdy 9
919 as a colorless oil. "HNWR (300 MHz, CDCl;) S 7.40 (1 H s), 7.27 -
732 (314, m, 5.40 (1 H dd, J =3.2, 9.5 Hz), 4.51 (1 H dd, J =9.5, 12.1
Hz), 4.36 (1H, dd, J = 3.3, 12.1 Hz), 0.85 (9H, t, J = 7.5 Hz), 0.54 (6H,

g, J = 7.5 Hr). 38 Lriwisd A20P5 NH | |
2- (3-Chl oro-phenyl )-2-triethyl silanyl oxy-et hyl am ne: Raney nickel (1 g) was

washed with distilled Mﬁﬁs@rreaf:ﬂldﬁ@cédsﬁ%a oﬁWn{@bQ@szm& Wpﬁ;@seﬁ'lﬂFgSGST Lck,
[1-(3- ChIoroSph(H}/ -nitro-ethoxy]-tri | -silane (10 g, 0.032 nol)
n

and Raney ni ckel %{WMGI“’YHW‘% )02 33Y AT 4 4 TP 35 5Gusliljnase 1 oom
tenperature fog 1ﬂum(mfrﬁ%ﬁv9n1m1m@ummmﬁm eﬂgat:mnm& a pad of

celite and rinsed with nethanol Concentration of filtrate to dryness
gave the title colffedid fwrsh@f@Cefz%mm»sdbythea¢®rqn@§§oléirrchmae¢i:cm§ used for

the next step wi tfyqty) t@HEthl'cS&Eﬁchﬂon 1&%%@@&&& Mﬁzcol%gﬁméﬁc 32 (1 H
s), 7.18-7.26 (3H m, 0 (1 6 (2 . 0.89 (9H,
t, J = 7.9 H), 0§ tf(r@HtcSéPaclsafdln?mz;nWP anrl( W}Bﬂngm&it%@c uniggspbr al

Procedure for thehﬂ@ﬁa(mummun%nw&rmadea €B)\4RE ik kS dreRNRAM LAed
et hyl am nes: 15, 4- net hox chl or oacet ophenone: To a

suspensi on of ‘N d‘s’\%“g(alrg’l’gﬁum 96’“?5 hﬁb‘F‘)“'P‘l‘\‘laHﬁ‘E rApnen@agkarddpsga@epdin) was
aﬁfled g s?gum_ ononiiga’mbcmﬁmae fOpRise c(ulx%ls el ge neé'ﬂed]{@ deieﬁam@ﬂﬂ@lc&xb&ﬁnfgﬁﬁptety|

chl ori de sol yti on was war med. to ambi en
tenperature for t'ifﬂ“‘ngD 3¢ éh&ﬂég'%cﬂfnF'Qﬁsc(?ﬁtf‘ﬁtyl(Féﬂ)aﬁﬂmﬁ‘)%’(“li%l\i’?r@ﬂ‘sswefjﬁ‘ Het hyl ene
ghl 08 i de, vvasgeoti lilhd&ﬁétwlsaﬂfeﬁdémm_smzﬁﬂ@ﬁﬂﬁl@d&&iﬁxﬁ@k&ﬂﬁaﬁ&s HiEh e, IandOI
ried over My n was fli .concentr at n stal1ze
from &t oH to g vEPhas Sy bpd tak i b PRGN pray <okt 18 lenviier) 1607,
1048, 1255 cm1; wéerNMEdbSBQ@Mﬁear@@sw)x aBal@sislfhd have al dobfficiént varihilce J= 8. 67
Hz, IH), 6.96 (d, 4.62 (s, 2H), 3.98 (s, 3H): 73C NMR

J=8. ,
(CDCl 3, 75.5 Hz) g%?‘ﬁ%“a"‘%?Igé% 134.1, 129.9, 128.2, 112.4, 111.3, 56.86,
45.3. CGeneral Procedure for chiral reductl on of chl oroketones and

ammonol ysi s H. MET Kinase Assay

20 Kinase reactions consisted of 10ng of baculovirus expressed GST-Met, 2.5ug
poly(Glu/Tyr) (Sigma), 0.2uCi 33P v-ATP, 10 uM ATP in 50 pul kinase buffer
(40mM Tris, pH 7.5, 1mM MnCl12, 0.50 mM DTT). Reactions were incubated for 1h
at 27 C and stopped by the addition of cold trichloroacetic acid (TCA) to a final
concentration 3.5%. TCA precipitates were collected onto GF/C unifilter plates

25  (Packard Instrument Co., Meriden, CT) using a Filtermate universal harvester
(Packard Instrument Co., Meriden, CT) and the filters were quantitated using a
TopCount 96-well liquid scintillation counter (Packard Instrument Co., Meriden, CT).
Dose response curves were generated to determine the concentration required to
inhibit 50% of kinase activity (¥Csg). Compounds were dissolved al 10 mM in

30  dimethylsulfoxide (DMSO) and evaluated at seven concentrations, each in triplicate.
The final concentration of DMSO in the assay equaled 1%. ICso values were derived
by non-linear regression analysis and have a coefficient of variance (SD/mean, n=6) =
16%.
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34 15 August 2005 OH (S)-1-[4-nethoxy- 3-bronophenyl] -2-chloro ethanol : To
a solution of (S)-Methyl- CBS-oxazaborolidine (1Min toluene, 0.745 ni,
0.745 mml) and BH3-THF (8nlL, 8 5 nmobl) was added at the sane tinme a
solution of BH3-THF (19ni, 19 mml) and a solution of the chloroketone
(10.03g, 37.98 Mol ) in 19 nL of THE Both solutions were added dropw se
over 30 minutes. The solution was stirred for 1 hour and 1gdagusta0bdth t he
sl ow addi tion of nmethanol (501.). The solution was concentrated and the
resi due chromat ographed over a short silica gel colum (1:1 hexane/ethyl to
acetate) to give a quantitative yield (10.0g) of chlorohydrin as a clear

oil. IR (KBr) 1053@@@3‘,@@4@@%@%&3{' H NVR (300|sz CDC13) S 7.59 (s,

1H), 7.30 (dd, J=2.16 Hz d, J=8.46 Hz, 4.83 (dd, J= 3.57
Hz, 1H), 3.90 3 A s irfs sﬁp (?Ftﬁi !
13C N|I\_/|)R (CDC13(S75 g‘) Kﬁ:;s@i‘e g:_ﬂg%gcon émd%f@@ngjol‘bgculc@fgfse éll&sed%i 3!5 H) .

60. 4, 56. 3, 50. 7. 9%“&'85""2/1%&qﬁmb’((ﬁlﬂr@rkiﬁigbl%4m50mﬂhm§/w&nﬁqreMHénm$ pH
Hydrochl ori de 5 To s Al WrpOmmhedcie &E&LMOI%NHSM%QCPB 1m0 ) D

120 nL of nethanol at -40C was a 20 10 anmon e ‘sol ution
was seal ed i n a pRestenseveroipeubated f 3Qmmﬂw0mmpmremﬁpbﬂamgmﬂ and

StiTred for 48 noypse TeeSalisth AMoVRFOSAPLSTA Y OPRAKL: kRS, ARARN @ ves

allowed to evaporate and sol uti on concentrate e resi due was

crystalized from Biffsaias 3ddediapd ingubated for { boygiand3BmBmtss af ropmitemepesatired ( 35%) .
The material wascemas)@dqWinkitRP62BistdveSIMRE PERLATR ARG Sat ur at ed sodi um

bi car bonat e 25 and anal yzed by chiral HPLC using a chiralcel Q colum
usi ng 95% hexdh fﬁQkémﬂ as_elutant and determ ned to by 98%e. Additiona
crops were colle R uKigase1Asady for a total of 75%yield. LRVB

[ MitH + 246; IR (cm, KBr) 1055, 1261, 3001, 2948, 3356; 1H NWVR (500MHz,
DVBO S 8.09 (b s, 2 yindsgreagiopsconsisied of77. 5 of bapplovirupexpsissed GBT-KBR, 1H) |

7005 515, 3. 00, ( s etk ROMEL oSk, 0 Bubsdelh adt) o s it ws%ﬁ"%’%“é\”ﬁa‘% g
154.8, 135.41° ébl?f&f (25 51 gis. 1?&127%181%1 MDCIGJOQ 625911\@121& ReactpasareHCl 5

incubated for i1h at 27 C and stopped by the addition of cold trichloroacetic acid
(TCA) to a final concentration 15%. TCA precipitates were collected onto GF/C
unifilter plates (Packard Instrument Co., Meriden, CT) using a Filtermate universal
harvester (Packard Instrument Co., Meriden, CT) and the filters were quantitated

26 using a TopCount 96-well liquid scintillation counter (Packard Instrument Co.,
Meriden, CT). Dose response curves were generated to determine the concentration
required to inhibit 50% of kinase activity (ICsp). Compounds were dissolved at 10
mM in dimethylsulfoxide (DMSO) and evaluated at six concentrations, each in
triplicate. The final concentration of DMSO in the assay equaled 1%. ICso values

25  were derived by non-linear regression analysis and have a coefficient of variance
{SD/mean, n=6} = 16%.

K. Cytotoxicity assay (HT-29-colon; Colo205, MCF-7-breast)

30 ‘Tumor cell lines are maintained in McCoy’s 5A medium (GIBCO) and 10%
heat inactivated fetal bovine serum (GIBCQ). The in vitro cytotoxicity is assessed in
tumor cells by a tetrazolium-based colorimetric assay which takes advantage of the
metabolic conversion of MTS (3-(4,5-dimethylthiazol-2-yl)-5-(3-
carboxymethox yphenyl)-2-(4-sulphenyl)-2H-tetrazolium, inner salt) (Promega) to a

35  reduced form that absorbs light at 492 nm (1). Cells are seeded 24 hr prior to drug
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(S) 2-Am no-I-[3-chl orophenyl]ethanol Hydrochloride : was prepared
according to the general procedure outlined above. LRV [MtH + 172; IR
(KBr, cm1) 3048, 3351, 2952; 1H NWR (300MHz, MeOD) S 7.48 (s, 1H), 7.35
(m 3H), 3.31 (ddd, J= 1.5, 3.12, 9.15 Hz 2H). 10 ON Br., % -NH HCl
(S)-2-Am no-1-][ 3- bronophenyl ] et hanol Hydrochl oride : was prepared accordi ng
to the general procedure outlined above. LRVMS [ MH + 217. 915 lARgUsBROOSE M 1)
3025, 15 3443, 2891 | H NIVR (500M+z, DMSO) 8 7.93 (b s, 2H), 7.60 (s, 1H),

7-52 (d, IH), 1 (s, | H, 7.35 (d, J=7.7 Hz, 1H)617(s 1H), 4.82 (m
IH), 3.08 (%ﬂ‘&tﬂ‘f’" fﬂ"wesﬂiiizour incgbagiopspt, 375F|with sl INdiieRBCOMpEng, Miz) S
144. 4, 130.M7s #Ss, T.L, dap; @mmﬂa%;orﬁ)f MPB 3T, 4 dnovéletrazolium mpound

(S)-2-Am no-|-[3- chi or o- 4- net hyl t hi ophenyl'] et hanol drochl ori de: was

prepar ed ac¥d? &riyvite PM@%%@@%%P&?&%WY@SWM i MeleBigh &3 LRVE [ MeH] +

217.9; IR ; 12 (b 2H)
746 (s, (Gllﬁ%l}_ilmlbbzﬁﬂ&?:mbﬁﬁtﬁ%wkﬁh%&oﬁ%%ﬂﬂ%s ml'b iR 83((ms | ll:l)D

3.01 (dd5d methogtifate, jis ﬂ@w@tﬁe% T‘?H&GU 1‘5@1W"QWS@3 Rery S 139. 6,
136. 5, 129.a8soretby 6 theld&didm abf2 @m is theasbred Whtha s F@&mﬂlﬁatﬁh@éﬁ& oflRS OH NH, - HC

(S)-2-Am no-| chl oro f | uor o- pheny %@iet hano drochloride : was

pr epar ed ék%'aﬁg'i?iewg“t"a’"?wc Herlatyg o Gpyec aopudatignt | Tsedulisve. LRV [ MkH +
189.9; IR (effessedasaiidisn coRicT0MBatdasiols (1G] vbivR)( 500MHz, DMSO) 8 8.21 (b s,
2H), 7.61 (d, J=7.85 Hz, IH), 7.42 (m 2H), 6.29 (s, 1H), 4.88 (m 1H),
3.03 (ddd, J= 3.4, 12.8, 9.2 Hz, 2H); 13C NWR (DMSO, 75.5 MHz) 8 157.5,
155. 5, @&39. T?lblellZ-SBx&lpgliﬂ &cﬁy:tyld:ﬂt) ;31 cothpbunds inlBlOtable hod kifase 4Qrivty ofl O

o Lo e Sl ot i PRy kb £k, EMI ER RS e ol 1y +
502, | R ( KR, LCKMEY, PERER} VESTOHI-Z0: Cok285 arc 106 o kGt eliGabdiznd DVEO) 8

?dlsg(gerzﬁ‘E%Sas'g’fz‘féﬂil%feég"““%‘i%é‘ e IH), 7.31 (dd, J=8.5, 2.0Hz, 1H), 7.14

15

Example HT-29 | MCF-7 | Colo205
1 1.0
3 2.0
399 0.4 0.8
400 0.8 0.9
411 0.7 0.9

517 0.3
519 0.3 0.6
520 0.6 0.2
521 0.5
522 0.7 0.1 0.1
523 0.6
524 0.6
525 1.1
526 1.4
527 1.3 0.1 0.3
534 0.4
538 0.9
544 0.3 0.6
553 0.2 0.3 0.2
554 0.7 0.2 0.3
555 0.2 0.1 0.2
559 0.6 0.3
574 0.2
581 0.2 0.3
582 0.1 0.2
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| H, 4.81 (m 1H), 3.84 (s, 3H), 2.99 (dd, J=13, 3.5Hz, 1H), 2.83 (dd,
J=12.5, 9Hz, 1H); 13C NWR (DMBO 125MHz) S 153.9, 135.0, 127.3, 125.8,
120.8, 112.6, 68.0, 56.1, 45.5; Elenental Analysis Calcd for

C9H12CI NO2-HCl: C, 45.39; H 5.50; N, 5.88. Found: C, 45.38; H, 5.43; N,
5.70. 20 OH NHr HCI

(S)-2-Ani no-1-(7-bronco- 2, 3-di hydr ohenzf uran-5-yl) - 2- ani nteAugnst 2005
Hydrochl ori de : was prepared according to the general procedure outlined
above. 25 LRVS [ MtH] +258; IR (KBr, cm 1) 3349, 3006, 2928, 1485, 1045, 983;
IH NMR (500MHz, DMSO 8813(brs 3H) 7.29 (s, IH), 7.23 (s, 1H), 6.08

(d, J=4 Hz, 1H), 4.76 (m | ATy I ")_-'2 2H-—329 (t, J=9Hz, 2H),
2.96 (dd, J=13, 3.5Hz, | H), G 15 Augx{zt 20 0,22 82r(dd;—3=13, 9. 5Hz, 1H);
13C NWR ( DMSO, 125M—Iz) 6 156 5:135-9; TS 0'328. H—122—4, 100.9, 71.5,
68.2, 45.6, 29.9; El enental PApatysts—¢ .’8\,0' pr——C10 &”Br NeR-HCl : C, 40. 77,
H 4.44; N, 4.75. Found: C, 451937’7; H; %Z.ﬁ?); 9'24. 63 g Q. ral Procedure
for the Preparation of 2-Am he-—3-(stbsttt+ut-ed—pherny) epanol : 10

(S)-[2-(3-Brono- phenyl) 1- hydr oxynet hyl - et hyl ] - carbamc aC|d tert-butyl
ester: To a sol focedure for the Preparation of 2-Hydroxy-2-(substituted-phenyl)-
(S)-3-(3-brono- h_gn!gg)_lg&tert but oxycar bonyl am no-propinic acid (500 ng,
1.45 mmol) in THE (30 nL) was added borane-tetrahydrofuran conmplex (1.0 M
solution) (4.35 nL, 4.35 mmol). The reactloFf‘”m xture was stirred at room

tenperature for 14 h and quenched wth a¢id (1 nL). After renpval of
nost 15 sol veat, the residue was extract wi th Et OAc, washed with brine,
dried over Na2SO4. After concentrat i on, the crude product (400 ny, 3%

was used for the g f |
161 min 20 (9)-2 %ﬁhﬁogbgme?w : g?rléigf% T"?ﬁ%‘%%ﬁ OF%" q%_k%-al%egir G&t(?%%

(S)-[2-(3-brono- Oﬁﬁ%ml)}nwﬂﬁ?ﬁhw L) wese pddedl magpasiam sulfete (3- &am@atyl
ester (400 m;J, 1méb aﬂwpnh hazéhe MRl 1 D Bh-tfi $Ruhethy VRS (A40E @.014 MoliChnel N

di oxane (2 nlL, excess) e reaction mxture was stirred at room
tenperat ure fBr AP MRS Was SHERt At Foorn RPFTALESOLD - Alfs comenteatipaifle was used

for the next st epadbtdiottidiiidsipufifdd B Mask EYEnsdE D0y (3%% E23RC f fiexmme) & 78
mn.) 38 yield the title compound (26.4 g, 100%) as a green-yellow oil. '"H NMR (300 MHz,
DMSO-dg) 8 7.53 (1H, s), 7.35 — 7.42 (3H, m), 6.23 (1H, broad s), 5.32 - 5.33 (1H,
m), 4.90 (1H, dd, /= 3.2, 12.4 Hz), 4.60 (1H, dd, /= 1.2, 12.4 Hz).
15

OTES

Cl\d\, NO;

[1-(3-Chloro-phenyl)-2-nitro-ethoxy]-triethyl-silane: To a solution of 1-(3-chloro-
phenyl)-2-nitro-ethanol (26 g, 0.14 mol) in DMF (50 mL) were added imidazole (28.6
20 g,042 mol)and chlorotriéthylsilanc (25.3 g, 0.17 mol). The reaction mixture was
stirred at room temperature for 2 h. After quenching with water, the mixture was
extracted with ethyl acetate. The combined organic layers were washed with water -
and brine, dried over Na;SQy, and filtered. After removal of solvent, the crude
product was purified by flash chromatography (2% EtOAc / hexane) to yield the title
25  compound (37 g, 91%) as a colorless oil. '"H NMR (300 MHz, CDCI3) & 7.40 (1H, s),
7.27-7.32 (3H, m), 5.40 (1H, dd, J = 3.2, 8.5 Hz), 4.51 (1H, dd, J = 9.5, 12.1 Hz),
4.36 (1H, dd, /= 3.3, 12.1 Hz), 0.85 (9H, t, J = 7.5 Hz), 0.54 (6H, q, J = 7.5 Hz).
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15 August 2005 5-Chl oroacetyl -7-chl orooxi ndol e: To a suspension of AlICl3
(13.4g, 0.10 nol) in nethylene chloride (40mM.) is added a sol ution of

7- Chl orooxi ndol e (0.10 nol) and chloroacetyl chloride (8 nL, 0.10 nol) at
OC. The solution is warned to anbient tenperature for two hours and poured
onto ice and extracted with nethylene chloride, 5 washing with saturated
bi carbonate solution, brine, and drying over MySO4 woul d 1pAogust2@lie
desired chl oroketone. to

(S)-7-Chl oro-5-(2-chloro-1|-hydroxy-ethyl)-2-oxoindole : To a solution of
(S)- Methyl - CBS- oxazaborolidine (1IMin toluene, 0.745 niL, 0.745 mmol) and
BH3-THF (8nL, 8 mmpl) is added at the sane tamse a sol uti on of BH3- THF
(19nL, 19 nmmol) and a solution of the 8 #eet yl - 7- chl or ooxi ndol e
(37.98 mml ) in 19 nmL of THE Both sol uti are added dropw se over 30

m nutes. The solution is stirred for 15 1 hour and quenched with the sl ow
addition of nethanol (501L). The solution is concentrated and the residue
chr omat ogr aphed o\ze(a-cauahqﬂknﬁ)-imahgﬁlanmkm lakiide: RERYANRERY Bywasicet at e) .
OH 20 (S)-2-Amino-|-(7 chlor |ndéj & anol F?dro hloride : To a
solution of the CHFHSA 8“?%#*‘“% Y ¥ ﬁmﬁﬁﬂlomﬁ imgthgidnens: - 40c i s

added 100 grans OfphenyIymoriire-ethdXig-usdttylibitmn (105, eeaiﬁﬂl)laﬁuaadayﬁﬁﬁaﬁ;e bottle

and warned to anble t erat ur nd stirred for 48 hours. lution is
cool ed and opened™ ]?@ %%3%9%‘3“5@%' GRS pFoRR larprratuse @ﬁ&fggﬁ'ﬁti on
concentrated to pmvm(ﬂﬂnib(h@c wé&f%ﬁﬂiﬂr@fghd@aﬁ&ﬁdehte%ﬂ fikke€ &ith hRtanryst al [ 1 zed

f th | /eth te. .39 15 Au t 2005
6. Ol or oacet y1 - 4. CRRGRBESCRS SRR A Remaw <t U enupmng B s et 3
(13.4g, 0.10 nol yolbressreil Wiickwes ased mrtrﬁke}e(tmlmou@uaﬂdadu éﬂmmmn of

0,50 moi et OF METERhBIT (e fa e s NPT L s £ B Tl

hours and poured ent@msd ©H, amdv%ﬂ);mm(eﬂ ST SHENYRMSEMHE) Dinizdk86. washi ng

with saturated bicar tio bri d. dryi \er S woul d
provi de the desir Q%‘%’ﬂg%&?@%ﬁé&%—%—p 5 of £t vafodo 1 ied"Fhenyy:

ethylamines:

15 MeO

4-methoxy-3-bromophenyl chloroacetophenone: To a suspension of AICI; (13.4g,

0.10 mol) in methylene chloride (40mlL) was added a solution of 2-bromoanisole
(12.5 mL, 0.10 mol) and chloroacetyl chloride (8 mL., 0.10 mol) at 0°C. The solution
. 20  was warmed to ambient temperature for two hours and poured onto ice and extracted
with methylene chloride, washed with saturated sodium bicarbonate solution, brine,
and dried over MgS50;. The solution was filtered, concentrated and crystalized from
EtOH to give 15.37g of white solid. LRMS [M-H]- 260.8; IR (KBr) 1697, 1048, 1255
em’'; '"H NMR (300MHz, CDCl,) 8 8.18 (s, 1H), 7.94 (dd, J= 8.67 Hz, 1H), 6.96 (d,

25 J=8.67 Hz, 1H), 4.62 (s, 2H), 3.98 (s, 3H); 'C NMR (CDCl,, 75.5 Hz) 5 188.8,
160.3, 134.1, 129.9, 128.2, 112.4, 111.3, 56.6, 45.3.

General Procedure for chiral reduction of chloroketones and ammonolysis :
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a (S)-6-(2-Chloro-I1-hydroxy-ethyl)-4-chl oro-2-benzooxazolinone: To a
solution of (S)-Methyl-CBS-oxazaborolidine (IMin toluene, 0.745 nL, 0.745
mol ) and BH3- THF (8nL, 8 mml) is added at the sane tinme a sol ution of
BH3- THF (19nL, 19 15 nmol) and a solution of the

6- Chl or oacetyl -. 4-chl or o- 2- benzooxazol i none (37.98 mmol) in 19 nL of THE
Bot h sol utions are added dropwi se over 30 minutes. The st dugest2@Stirred
for 1 hour and quenched with the slow addition of nethanol (50nL). The
solution is concentrated and the residue chromatographed over a short
silica gel colum (1:1 hexane/ethyl acetate). 20 OH j~_NHyHCl

(S)-2-Am no-1-(4-chl oro-2-benzooxazol i none- 6-yh ) - et hanol Hydrochloride : To
a solution of the chlorohydrin (37.9 A 120 nL of methanol at -40C

i s added 25 100 grans of anmonia. The gg?ﬁ(:tﬁwﬁs sealed in a pressure
bottle and warned to 40 15 August 2005 Shbi ent tenperature and stirred for
48 hours. The solution is cool ed and opened The anmonia is allowed to

evaporate and sol )iR-GaRGR-bAnRA G )};{ﬂﬁ?ﬂ‘ﬁem&ﬁd %darsgﬁlhl)%f@?mﬁlyi

whi ch can be crystalllzed frome acet

N- Met hyl - 7- chl or oi(Rdoixpapeeroliging(13binielpens. Q3?4Stlﬂe 0774@Im1@1ﬁbmd(§ﬂsrﬂ§’ ©ou18 nol)
in 500 nL of aceypnd ds aﬁ@ﬁ%gthmrﬁ@a sjai{mhbfﬁﬁfi'rﬁﬁ'(ls(nﬁ, 155Rho 48

refluxed until the startln% material is consuned reaction is filtered

and washed wit h watlwiongfthe thlorketgre 1@ 083382 9% @mé)tlelgmhﬂfw Bythsolgorsy er
MySO4 woul d provi dgretaB@edNirdfivise bverd! RhREN AL kHBLHSH wa%@tlrred for 1 hour and

N-Met hyl - 5- chl oroacet yl - 7- chl oro-indoline: To a suspension of Al Cl3 (13.4g,
0.10 rol) in net AYREiTE Wik thesiersadditiphef mpdangd FOmLa %?!qneh wg§ concentrated

N- Me- 7- Chl or oi ndohddnBe re§iQueldhrombhogr éh&.la} pﬂﬁﬁ%ﬂkyhd%&b%l(ﬂ@ hé:&nérbmylo 10
nol) at OC. The solution.is warne nt tenperature for two hours

and poured ont'® iggH H’%Y&ar‘ﬁ'éf“éﬁ“‘(ﬁayﬁ'fj(IHQEWICBW@I‘E‘FHW@(%” IR HBO Wi t h
saturat ed bicar boq@selgglm%n b NRf2 (36@1@1-[9](!’15@19) 82'9555)&%}1)',\@.%‘:1?1':9}"1'6%5

t he desired chl oroket one’
(S) - N- Met hyl - 5- ( 2HeHH)r 90 (dnk=8r16 Myl BI)h4.B3 (dd; 4887 Bz, 1 ROLA.907e, 3H)B.64 @ad,ut i on

f (S)- 25 Methyl - CBS- horol j dine (1M in tol 74 0..745 mmol
of () 22 Methyl s o g 3000 %2 & Y ouey M MR BRI 75 S ity 5158 00355 ™)

131.1, 126.3, 111.9, 73.1, 60.4, 56.3, 50.7.
15

ar NH-HCI

%%..g

(S) 2-Amino-1-{3-chloro-4-methoxyphenyl}ethanol Hydrochloride : To a solution
of the chlorohydrin (10.0g, 37.9 mmol) in 120 mL of methanol at —40°C was added

20 100 grams of ammonia. The solution was sealed in a pressure bottle and warmed to
ambient temperature and stirred for 48 hours. The solution was cooled and opened.
The ammonia was allowed to evaporate and solution concentrated. The residue was
crystalized from ethanol/cthyl acetate to give 3.83g of white solid (35%). The
material was reacted with Boc,O in ethyl acetate and saturated sodium bicarbonate

25  and analyzed by chiral HPLC using a chiralcel OJ column using 95% hexane/ethanol
as elutant and determined to by 98%ee. Additional crops were collected — 2.96g and
1.41g for a total of 75% yield. LRMS [M+H]+ 246; IR (cm’', KBr) 1055, 1261,

3001, 2948, 3356; H NMR (500MHz, DMSO) 5 8.09 (b s, 2 H), 7.58 (s, 1H), 7.36
(dd, J=2.05, 6.45 Hz, 1H), 7.11 (d, J=8.5 Hz, 1H) 6.10 (s, 1H), 4.80 (m, 1H), 3.84 (s,
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(8nm., 8 mmvl) is added at the sane tinme a solution of BH3-THF (19ni, 19
nmmol) and a solution of N Methyl-5-chl oroacetyl-7-chloro-indoline (37.98
mmol) in 19 nL of THE Both sol utions are added dropw se over 30 m nutes.
The solution is 41 15 August 2005 stirred for 1 hour and quenched with the
sl ow addi tion of nethanol (50mL). The solution is concentrated and the
resi due chromat ographed over a short silica gel colum (18 Aupastaed)®t hyl
acetate). OH C j~ - NHHC 5

(S)-2-Am no-I1-(7-chl oro-Nnet hyl -i ndol i ne-5-yl)-ethanol Hydrochloride : To
a solution of the chlorohydrin (37.9 mml) in 120 nL of nethanol at -40C
is added 100 gra 1 UL, QI8 A I e bottle
and warned to 10 %’%ﬁ%%%ghﬁ}?ggg%d%& rdr%gﬁﬁér SHE'gﬁfr“gb%'sllﬁgg‘sol ution
i s cool ed and operéd4. 13FHel 24ronbli4a 11G4,47190%%2 468. evaporate and sol ution '
concentrated to provide the hydrochloride salt, which can be crystallized
from ethanol /ethyl acetate. OH 15 cl

(S)-2-Chloro-I1-(7-chloro-Nnethyl-i ndoh-S-yh -ﬁ“@nol > A solution
(S)-N-Methyl - 5-(2-chloro-1I-hydroxyl et - oro-indoline (0.10 mmol) in
100nmL of t-butyl nethyl ether is treate ith o-chloroanil (0.10mmvl) at
anbi ent tenpergture. The solution is toncentrated and the residue

chromat ogr aphed over silica gel (1:1 20 hexane/ethyl acetate) to provide
the correspondi ng $)fgdmino-1-{3-chlorophenyljethanol Hydrochloride : was prepared according to

(S) - 2- Anti no-1 - (7 telemdral phbcB®irdyttined d8ive NS (RALARNGL; M EKBERMONLOR,: To a
25 solution of the chlorohydrin (37.9 mol) in 120 nL of methanol at - 40C
is added 100 gr and3vf 225%nod NMR (39eMilsl MeObnS i7 48 o A d.35 fma3khy 335 (dde, Jsot t | e

and warmed to anfisepi, L,eRREIAHUre and stirred for 48 hours. The sol ution
is cooled and opened. 4?' ?Eﬁﬁg'ust 2005 The ammonia is allowed to evaporate
and sol ution déncentrated to provide the hydrochloride salt, which can be
crystalized from ethanol/ethyl acetate. 5 4-fhloro-2-nethyl-benzooxazol e :

To a solution of the 4-chl oro-2- Bf\@/\,"“rﬂu

(5)-2-Amino-1-[3-bromophenyljethanol Hydrochloride : was prepared according
to the general procedure outlined above. LRMS [MH]}+ 217.9; IR (KBr, cm-1) 3025,

15 3443,2891; 'H NMR (500MHz, DMSO) & 7.93 (b s, 2H), 7.60 (s, 1H), 7.52 (d, 1H),
7.41 (s, 1H), 7.35 (d, J=7.7 Hz, 1H) 6.17 (s, 1H), 4.82 (m, 1H), 3.08 (ddd, J=2.6,

12.7.9.6 Hz, 2H); '"C NMR (DMSO, 75.5 MHz) & 144.4, 130.5, 128.7, 125.0, 121.6,
68.3,45.1.

NHHCI

Q
':q[g

20 MeS

(8)-2-Amino-I-[3-chlore-4-methylthiophenyl]ethanol Hydrochloride ; was
prepared according to the general procedure outlined above. LRMS [M+H]+217.9;
IR (KBr, cm-1) 3007, 3358; 'H NMR (500MHz, DMSO) 3 8.12 (b s, 2H), 7.46 (s,

25 1H), 7.37 (s, IH), 7.35 (d, 1H) 6.19 (d, 1H), 4.83 (m, 1H), 3.01 (ddd, J=3.2, 12.8, 9.3
Hz, 2H); " NMR (DMSO, 75.5 MHz) & 139.6, 136.5, 129.8, 126.6, 125.4, 68.0,
45.2,14.2.
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benzooxazol i none (0.10 nol) in 200 nL ethanol is added LiOH (0.20 nol) in
100 mL of water. The solution is refluxed for 8 hr and cool ed. The
solution is neutralized with I N HCl and extracted with ethyl acetate

foll owed by drying over MgpSO4. The 10 solution is concentrated and taken up
in 200 nL of toluene and 0.10 nol of acetic acid. The solution is refluxed
in a Dean Stark trap for 12 hours, concentrated and purits August 200sh
chromat ography. 0 15 6- Chl oroacetyl - 4-chl or o- 2- net hyl - benzooxazol e: To a
suspensi on of AIC13 (13.4g, 0.10 nol) in methylene chloride (40nmL) is
added a sol ution of 2-Methyl-4-chloro- benzooxazole (0.10 nol) and

chl oroacetyl chloride (8 nL, 0.10 nol) at 0@ The solution is warned to
anbi ent tenperature for two hours and p MR i ce and 20 extracted with
net hyl ene chloride, washing with satura bi car bonat e sol uti on; brine,

and drying over MgSO4 woul d provi de the desired chl oroketone. 25
(S)-6-(2-chloro-I-hydroxy-ethyl)-4-chl oro-2-net hyl -benzooxazol e: To a
solution of (S)- Mhy¥hidESRMGa hdi j . 0. 745
mol) and 43 15 AE%ust_ e Tﬁ@“%‘ﬁ??&@']?n‘%‘f‘ﬁ”‘?’i‘“‘éﬁﬂ%‘ﬁd%ﬁ”a@ﬁiepé"’g%e time
a sol ution of BH32FPIdingtoHe genemal prasesiuye euilined abnye iRMA [Mf-HI+ 189.9; IR (KBr,

6- Chl or oacet yl z 4- chl 23 et - ' e 1), 9 .m of THE
Bot h sol uti onss argﬁalgggebg’ %b%gquggﬁyég&%hﬁléééo?gﬁgp@%#@% ¥s stirred
for 1 hour and quEficisdik, WH), .42 1@, 2062’01 M), ¢.88 ofh, 1Dt hed@ldd 5=63501t.3,.9.5The
solution is concepntratee and the residue chromatographed over a short
silica gel col umﬁﬁf’ 5 hg@ﬁgﬁ@ﬂﬁﬂ’ 7%5@1%)5)1.57@45%1‘ 7,188.1, 1267, 119.3,
(S)-2-Am no-| - (4- cEQnon.&sm.t 4w, - benzooxazol - 6-yl ) - et hanol Hydrochl ori de :
To a solution of the chlorohydrin (37.9 mmol) in 120 nL of methanol at
-40C is added 100 grans of ammonia. The solution is sealed in a pressure
bottle and warned to anbient tenperature amd stirred for 48 hours. The
solution is cool ed and opened. The amBnjpais—¥+dwed to evaporate and
solution concegntrated to provide the ,L drochl oride salt, which can be
crystallized fromethanol/ethyl acetate. Preparation of

3-(6-1mdazol -1-vl -4-nethyl -1 H benzi m dazol - 2-vl ) -4-i odo-1 H pyridi n-2-one:
20 (5)-2-Amino-1-[3-chloro-4-methoxyphenyllethanol Hydrochloride : was prepared
according to the general procedure outlined above. LRMS {M+H}+ 202; IR (KBr,
cm-1) 3354, 3003, 2949, 1288, 1064; 'H NMR (500MHz, DMSO) 8 8.18 (brs, 3H),
15 7.43(d, J=2.0Hz, 1H), 7.31 (dd, J=8.5, 2.0Hz, 1H), 7.14 (d, J=5.1Hz, 1H), 6.11 (s,
1H), 4.81 (m, 1H), 3.84 (s, 3H), 2.99 (dd, J=13, 3.5Hz, 1H), 2.83 (dd, J=12.5, 9Hz,
1H); t3C NMR (DMSQ, 125MHz) & 153.9, 135.0, 127.3, 125.8, 120.8, 112.6, 68.0,
56.1,45.5; Elemental Analysis Caled for CoH;,CINQ,-HCI: C, 45.39; H, 5.50; N,
5.88. Found: C, 45.38; H, 5.43; N, 5.70.
20

(5)-2-Amino-1-(7-bromo-2,3-dihydrobenzfuran-5-yl)-2-aminoethanol
Hydrochloride : was prepared according to the general procedure outlined above.
25 LRMS [M+H]+ 258; IR (KBr, cm-1) 3349, 3006, 2928, 1485, 1045, 983; 'H NMR
(500MHz, DMSO) & 8.13 (brs, 3H), 7.29 (s, 1H), 7.23 (s, 1H), 6.08 (d, J=4 Hz, 1H),
4.76 (m, 1H), 4.61 (t, J=9Hz, 2H), 3.29 (t, J=9Hz, 2H), 2.96 (dd, J=13, 3.5Hz, 1 H),
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N2 1-(3-Methyl-4-nitro-phenyl)-1Him dazole: To a solution of
4-fluoro-2-nethyl-1- nitro-benzene (300 ng, 1.84 mol) in DVSO (2 nL) were
added KOH (20 ng, 3.87 mmol) and i m dazole (263 ng, 3.88 mmol). The
reaction m xture was heated to 25 100C for 3.5 h, cooled to room
tenperature, and diluted with ice-cold water. The resulting precipitate
was filtered, washed with ice-cold water, and dried undert&Aogush2ddd gi ve
the title conmpound (310 ngy, 80% as a yell ow powder. 'H NVR (300 MHz, 44 15
August 2005 DMSO-d6) S 8.46 (1H, s), 8.16 (1 H d, J = 8.9 Hz), 7.90-7.92
(2H, m, 7.78 (1 H dd, J = 2.5, 89 Hz), 7.17 (1H, s), 2.61 (3H, s). LRMVS
(MtH) ™ nmz 204. 5 j 6ls - Yis. 24 L nes T

1 (3 et hyl -4 ni ¢ A ey T o i G 156055 428 1 0o

Pal | adi um on car bd#8-1.382Agl00Ra %! A B8 _HM5.6 888 s Eahentat Awatysis GaBdritr) . The
suspension was | ol ROAHRYAS UBY R AN 4 04GR & Y3541 Mk 3G g3TNe
suspension was allowed to stir at roomtenperature for 14 under 1o

hydr ogen at nosphere (hydrogen ball oon). The dark reaction m xture was
filtered. throyohcenBafekedich irtnaBakisRoR g Mabin B 1R0Aa BRARRNT T 21 ON
of the filtrate gave the title co ) 0] TH sed for
the next step witBERPAROlyrification. 'H NVR (300 MHz, DMBO-d6) S 7.95 (1H,
s), 7.48 (1 H s), 7.16 (1H, narrowd, J = 2.5 Hz), 7.09 (1 H, dd, J =
2.5, 8.4 Hz), 7.01 (1 H s), 6.67 (1 H d, J =84 15 Hz), 5.03 (2H, broad
s), 2,10 (3H s). N-(4-1midazol-1-yl- *“ﬂq‘%ﬁtro-phenyl)-acetam de: To
a solution of 4 20 i mdazol -1-yl-2-net -p wlamne (1 g, 5.78 mmol) in
CH2Cl 2 (20 nmL) was added Ac20 (0.7 nlL, 7.28 mmol) at OC. The reaction

m xture was stir at roomtenperature for 14 h and diluted with water. The
aqueous | ayer 1vas(BA2-(BBra@tb-phdny))GHRArdkyaRthyl-behyllcartaimiestidgauica ek@er S

were washed with saturated and brine, dried oyer. Na2SO4, . an,
concentrated in vz%ﬁtc‘)c’h?tbongolf@gﬂg%ﬁ?r?oépt%yl?‘gimﬁ'hgow ylagHiRgyPrRpaic 81
suspended i n H2SOS0Q o@nt4j maibh imTHF (Jheb) wiNGBdddtonme Jetdbbiddkdrantoniplssas added
to the suspensio { . eaction m.xt.ure s slowy warped to room
temperature and Qf@rseﬁt'%ég?‘?%%%ﬁtie‘?r%élfngpﬁhg r?aﬁﬁg’4mﬁ.mr%‘f”¥seslnnﬁ%§lr?% to
-10C, the reacti owmprturerfer [iagdmeertichal wideatet dchi (AmalynA femrdnyadaiotingter and
extracted vit et DylenaBELalfe WIDG AR B HAS! A00PWSRBBIN G280 ol ver s

were washed with brine, drie
After concentration, the crude product (400 mg, 83%) was used for the next step

without purification. LCMS (M+H)* m/z 330 (t = 1.61 min
Brmﬂﬂz
OH

(S)-Z-Amino-3-(3-bromu-bhenyl)-propan-l-ol: To a solution of (§3-{2-(3-bromo-

20

phenyl)-1-hydrox ymethyl-ethyl]-carbamic acid ferr-butyl ester (400 mg, 1.21 mmol)
in methanol (30 mL) was added 4 M HCl in dioxane (2 mL, excess). The reaction
mixture was stirred at room temperature for 14 h. After concentration in vacuo, the

25 residue was used for the next step without purification. LCMS (M+H)* m/z 230 (t =
0.78 min.)
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concentrated. The residue was purified by flash chromatography (1:9:5 MeCH
/ THE /| hexane) to yield the title conmpound (0.61 g, 41%. 'H NVR (300
MHz, CD30D) 5 8.11 (IH, s), 7.45 - 7.56 (2H, m, 7.38 (IH dd, J = 2.4,
8.4 Hz), 7.14 (1 H, s), 2.33 5 (3H, s), 2.18 (3H, s).

4-1 m dazol -1-yl - 2- et hyl - 6- ni tro- phenyl am ne: To a suspensi on of

N- (4-imi dazol - 10 1-yl-2-methyl -6-nitro-phenyl)-acet am del§ Augustc200E. 07
mmol) in ethanol (3 nL) was added 2 N HC (2 nL). The reaction m xture was
heated to reflux for 14 h, cooled to roomtenperature, and neutralized

wi th saturated NaHCO3. The resulting bright orange solid was filtered and
dri ed under vacuu l .as an
orange solid. 'H ﬁl\(/zl?l{lu(ﬁ%aédt}l ﬁhm ;(iie %Zlgggﬁ?rfﬁ%%@flcw\@%4@bg??%ﬁ 7.78
(IH s), 7.64 (1Hmcgm)r]enqctdq|d@149mlg)ls adﬂedggsc(llglqn 0§ J-Chlorooxindole (0.10 mol) and :
5-1m dazol - 1-yl -

4-i m dazol - 1-yl - ZCMNE%%M Q@%qﬁr%rélghé Pg’r% -rllﬁe)'cf%%[bon o wa‘lnegio amblrljn and
10% Pal | adi um on ERPRBHIE @Ot“f?d}miﬁ/éﬂ‘ép%@e@“d@g@E@s@ﬁaqq@t‘h@nmﬁthflgnmh)oralnd TFA
(5 drops). Thesr eaadnidpwith dbubdiéd ti@fbonkt YSeR, B5HL, ﬁﬂafs,mgé 5&6 Qygigogen /
vacuum | ine, stirred at roomtenperature for 14 It er rogen

at nospher e ( hydr oB@H dp Hieidetiey chigmketensr k reaction mixture vvas filtered
through a pad of celite and rinsed with nmethanol. Concentration of the
filtrate 25 gave the residue, which was dilutgd with water, extracted with
ethyl acetate. The conbi ned organic | ayer rg washed W|th sat ur at ed
NaHCO3, brine, dried over Na2SO4. Concen tion to dryness gave the title
conmpound (275 ng, 919% as a solid. "H N 00 MHz, CD3CD) 5 7.87 (1H, s),
7.34 (IH s), 7.05 (IH, s), 6.72 (1H, d, 46 15 August 2005 = 2.4 Hz),
6.65 (1H, d, J = 2.4 Hz) 2.21 (3H, s). LEWS (MH)' nz 189 (t = 0.23

mn.). 5 4-1o0do-2-netboxy-pyridine-3-carbal dehyde (WD 95/29917): A 5-liter

three-necked ¢ Oudsf)‘l?h%&%@ Iz'-&.ﬁif %ﬁd?ﬁ@'&%ﬂz—ﬂ&&“ﬁﬁéﬁ@%%&ﬁ?ﬂ hani cal

stirrer under nltrorg ask was cooled to

-78C. To this stiMedy- @%ﬁ‘-ﬂfwmlm(%@wm@p?&éw Dﬂfrﬁnmml)(@dBHMTgﬂi ution
in pentane) (800 @lnL, 4 m3folyOhdded hi@hd Qe e S Loy i di ne
(132.2 g, 1.21 m)(tIgrlacl at - Sm) Tﬁe tm xture vve:{%()ﬂlg{)r:‘rre ?% ?ﬂﬂ, To

the mixture was a”d'&édOIRF'?‘bﬁ’fr&'W §hlorqacetyly7-chiqroqxindale| (3198 maneb di a?rmh@f ( 176 n,

1.37 not) dropw SEHREt Botﬁgﬁunoﬁbﬁe %@&QH&@@lse@v&tﬁrﬁnW THelsbi86h i Himrador 30
mn at -78C before vvarmn To_the m xture at -23C

was added et hid ene"yF 9’@0‘!“ 'éﬁhﬁ%’f’ﬁ‘gl}heé’PWé’Fd'(‘P“ Eﬁmﬁmﬂl"b@@@%ﬁh& solution is

concentrated and the residue chromatographed over a short silica gel column (1:1

hexane/ethy! acetate).

20
(8)-2-Amino-1-(7-chlorooxindole-5-yl)-ethanol Hydrochloride : To a solution of
the chlorohydrin (37.9 mmol) in 120 mL of methanol at -40°C is added 100 grams of
ammonia. The solution is sealed in a pressure bottle and warmed to ambient
temperature and stirred for 48 hours. The solution is cooled and opened. The

25 ammonia is allowed to evaporate and solution concentrated to provide the

nydrochioride salt, which can be crystallized from eithanol/ethyl acetate.
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15 n-butyllithium (2.5 Msolution in hexane) (890 nm., 2.0 not). The
resulting mxture was stirred for ca. 2 h during which tinme the reaction
m xture turned deep green. A 12-L 4-necked round flask was charged with
iodine (571 g, 2.25 not) and ethylene glycol dinmethyl ether (2 L) and the
resultant solution was cooled to -78C. The contents-of the 5-L flask were
transferred via canula to the mxture of iodine and 20 ettyAugestgG0sol
dimethyl ether in the 12-L flask at -78C. After the addition was conplete,
the reaction mxture was stirred for an additional 1 h at -78C. The cooling
bath was renoved and the m xture was allowed to warmto about 0C and
treated with 2 L of water and 2 L of 1 N hydsochloric acid. Methyl t-butyl
ether (2L) was added and the |ayers wer ted. The aqueous | ayer was
extracted with 2 x 1 L of nmethyl 25 t-but ther. The conbi ned organic
| ayers were washed with saturated Na2S2 1.2 L), brine (1.2 L), dried
over Na2SO4. After concentration in vacdo, the thick slurry was diluted
wi th hexane (1 L). The mixture was cooled with an ice / water bath for ca.
30 min. The precipitate tered and dried in vacuumto yield the title
conpound as a i ?ﬁ'{: 9@??96\%45‘31[?"8'2 -benzogrpzolinpns: WS"SEE@OBPfé}/C]!d@ig Q!0 1 1),
(7.3&6 (;H L%VBJ‘MiYndﬁnﬁdé@yﬁhcaﬂﬂﬁle@maddgdﬁéluﬁ&%fﬂchlén -25.3 Hz), 4.06

S t
6- 1 m dazol - 1- yl(5 @%0?’86‘3‘“?" IHH@ aﬁ@?‘?‘&ﬁ°ﬁ°°§‘§}ﬁ$ﬂf‘&<%%9|1° Ml RS ftiazol e
. To a solution (Bcﬁlufiommvdaﬁﬂkoéknb&m&nﬂiefahlydfob@dﬂﬁﬂﬁﬁ-aﬂdé’ml@ddajﬂd'i@eﬁnli75 mg, -
0.93 mmol) in rrethan added
4- i odo- 2- met hoxy- pyT1 f(!)fd é‘géﬂmﬁa “B%l?'ﬁ% o) ’fﬁg’“ﬁﬁ?mrﬁt.eggwﬁq?ﬁ‘ﬁe SolptigRtEfol (5
m.) at OC. The r eaud drging nver MpS©, wbOldwasvideither desickd@blotketbs. 1.5 h and t hen at
roomtenperature for 2 h. After concentration, the residue was purified by
flash col um chronmat ography (10% MeOH / CH2CI2) to give the title conmpound
(291 ng, 60% . 'H NMR (300 MHz, CD3OD) 8 8.13(1H, s), 7.98 (1H, d, J =
5.4 Hz), 7.62 (1 H d, J =5.4 Hz), 7.58 ~s}, 7.33 (IH, s), 7.16 (1 H,
s), 3.90 (3H, s), 2.67 (3H, s). LCV5 (M mz 432 (t = 0.99 mn.). 15
3-(6-1m dazol -1-yl -4-net hyl -1 H henzi m da -2-yl)-4-iodo-1H pyri di n-2-one:
The suspensi orf®of °
6-i m dazol - 1-yl - 2- (4-i odo- 2- net hozy- pyridin 3-yl)-4-methyl-1 H 20

oom 1 emper at ur e RHE W GrEF R R By Pater oo Bong A L EBRBROT e
conbi ned organi c (d)aMeaiig- GBSF@Mﬁdobdinwmhmbmum,O.ﬁlﬁlrﬂd O0OME innNa-n@B RN d
concentr at ed. TheTf-I?%énQﬂ% m"‘n"’%‘él) is added at the same time a solution of BH;-THF (19mL, 19
' 15 mmol) and a solution of the 6-Chloroacetyi-4-chloro-2-benzooxazolinone (37.98
mmol) in 19 mL of THF. Both solutions are added dropwise over 30 minutes. The
solution is stirred for 1 hour and quenched with the stow addition of methanol
(50mL). The solution is concentrated and the residue chromatographed over a short
silica gel column (1;1 hexane/ethyl acetate).

20

OH

[*} = NH-HCL
HN@/\I
8
o]

(5)-2-Amino-1-(4-chloro-2-benzooxazolinone-6-yl})-ethanol Hydrochloride : To a
solution of the chlorohydrin (37.9 mmol) in 120 mL of methanol at —40°C is added

25 100 grams of ammonia. The solution is sealed in a pressure bottle and warmed to



purified by flash chromat ography (1% NH4AOH / 10% MeOH / CH2Cl 2) to yield
the title conmpound (78 ng, 81% as a solid. "H NWR (300 MHz, CD30OD) S 8.12
(IH s), 25 7.58 (2H, s), 7.29 - 7.31 (2H m, 7.16 (IH, s), 7.01 (IH J =
6.8 Hz), 2.66 (3H, s). LCM5 (MtH)" mz 418 (t = 0.75 mn.) Preparation of
2- (4- Chl or 0- 2- ox0- 1. 2-di hydr o- pyri di n-3-yl ) - 7- met hyl - 34

benzi ni dazol e-5-carbonitrile: 48 15 August 2005 NC NH2 15 August 2005

4- Am no- 3- net hyl - benzonitrile: To a solution of

3-nmet hyl -4-nitro-benzonitrile (20 5 g, 0.123 nmoll in HOAc (200 nL) was
added iron powder (17.55 g, 0.309 nol). After 10 mn, the reaction was
exotherm c and tugpge.kQnsladk. SBired PG r wed to
stir at roomtenperature f PQor eEﬁh and%'?hgh&gl l%lt%gam&ﬂoﬁ?lg&ﬁlﬁg%ﬁ

The brown preci pi Thaamnpgida Biallowaddel etappmraiggind solyina coficentadtéd to penvitietthre
filtercake was ripe@eioniat BubfbE can B rslah b fhiSin YRS GRAGENLEAL €d i n vacuo
and the residue was toopurl fied bff“" rs)I y hromat ogr%phyg(%%tgyc?Et QAc /
hexane) to yield the title conpound (15.3. g, 92%. 'H NWMR (300 MHz, CDC13)

8 7.30 - 7.34 (2H, rr) 6.64 (1 H d, J = : ), 2.16 (3H, s). LCVs
(MtH)" mz 133 (t 0.93 mn). 15
N- (4- Cyano- 2- net hyI 6- ni tro- phenyl)-2, 2, 2 t { f1 uoro acet am de: To the

ice-cold trifluoroacetic anhydrlde 60 nlL) was
4- ani no- 3- met hyl - g‘ﬁ%ﬂu T 1-fhlproindplines 3 °ga80h6'°&e%thﬁ61§hlqrw"ﬁﬂm (QH maly in 500

resul ting white shulof ¥eecWas isSiildd et oato. %sziud%&élm MSml SR refIXBP R @eNi trate
(17.28 g, 0.216 erp[%&l was added. The reaction ure was allowed 20 to stir

at OC for 1 h an “gr‘Bﬁ‘ﬁ‘i‘atlésrﬁ?E?”&eﬁr'Eh“frﬁ?"“?ﬂ‘sfﬁ"eﬁptaé‘il waghed With water ags t

sol vent, the1o eanturdel Hitaxbdabe ss¥agonC &9lngbvii MEEO.GRovkNstotilEe Redie Wrt h i ce.
The yeIIow premglitatghwas filtered, washed with cold water, and dried
under vacuum The "Sroduct (15.5 g, 52%vyield, and ca. 80% pure) was
used for the next step without purification. 1H NMR (300 MHz, CD30D) S
8.05 (IH, s), 7.74 (1H, s), 2.30 (3H, s). 25 LRVS (neg. ESI, (MH-) mz
272. NC NOp NH2 49 15 August 2005 e c

15 N-Methyl-5-chloroacetyl-7-chloro-indoline: To a suspension of AICI; (13.4g, 0.10
mol) in methylene chloride (40ml.} is added a solution of N-Me-7-Chloroindoline
(0.10 mol) and chloroacetyl chloride (8 mL, 0.10 mol) at 0°C. The solution is
warmed to ambient temperature for two hours and poured onto ice and extracted with
methylene chloride, washing with saturated bicarbonate solution, brine, and drying

20  over MgS80, provides the desired chloroketone,

©oH

ci A _Cl
MeNj\gj/\/
{S)-N-Methyl-5-(2-chloro-1-hydroxylethyl)-7-chlore-indoline: To a solution of (S)-
25  Methyl-CBS-oxazaborolidine (1M in toluene, 0.745 mL, 0.745 mmol) and BH;-THF
(8mL, 8 mmol) is added at the same time a solution of BH;-THF (19ml., 19 mmol)

and a solution of N-Methyl-5.chloroacetyl-7-chloro-indoline (37.98 mmol} in 19

mL of THF. Both solutions are added dropwise over 30 minutes. The solution is
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4- Am no- 3-net hyl -5-ni tro-benzonitrile: A m xture

of N- (4- cyano- 2-net hyl -6-nitro- phenyl)-2,2,2-trifluoro-acetamde (5 g, 18.3
nmol) and 2 M ammonia in nmethanol (80 nL) was heated to reflux for 14 h
and then cooled to roomtenperature. After concentration in vacuo, the
residue was purified by flash chromatography (20% 5 Et OAc / hexane) to
yield the title conpound (3.24 g, 100% ca 80% pure). 'H NMVRugy 07,7
CDC 3) 8 8.40 (1H, s), 7.47 (1H, s), 6.6 - 6.8 (2H, broad s), 2.89 (3H, s).
NC NH2 NH 10 3, 4-Di am no-5-mnet hyl -benzonitrile: To a solution of

4-am no- 3-net hyl -5-nitro- benzonitrile (3.24 g, 18.3 muol) in ethanol (80
nL) was added ti nsGidddord Ooue htdyfhedined witd i &0 addifiod 8f MERAnb! (SBRE). ARCt | on

m xture was heated to reflux for 14 h, then cooled to roomtenperature,
and concentrated FAU{RIdECATEERE] padthe freidypromatograniedpYer a shastsilica gelot at e
(100 nl) and treat6dmui I: Dhdxandiiy hagiede (20 nL). The resulting slurry was
15 filtered through a pad of celite and the filtercake was rinsed with
three-portion ethyl acetate (50 nL). The filtrate was washed with

sat urated NaHCO3, water, and brine, then dr@ed over Na2SO4 and filtered.
After renoval of solvent, the residue -iM"8d by flash chronmat ography
on silica gel (30% - 50% Et OAc / hexang) yield the title conmpound (2.17
g, 81% as a |Isght yellow solid. '"H NVRW{300 MHz, CDCI3) 20 8 6.94 (1 H,

s), 6.85 (1 H, s), 2.16 (3H, s). LCMS (MtH)' mz 148 (t = 0.67 mn.). NC
MOO

2- (4- | odo- 2- net ho$§)Zpfymingt h(73hjury-Nemetiyhindoltne-Srah et andl pdreciBorider :h ot ri | e:
To 25 a sol utionggf (= Tas! -(3% [y : i ol )
i NBOH (20, ) i tch oA LRBIABI: (TED RAIR TAOAL W gfhadlaD 0% s bedacl, 0 )
13.6 mmol) in Mt grams efammeniagthe sphsion issedled in g peiswwe bottipandstarmedad at  0C
for 1 h. lodine (dmbiéntBmpethue mm&i)re(:i e M fdird iﬁlem&m§c&ﬁgﬁng pyM se via

a dropping funnel _to the reaction mxture at 0OC. The reaction xture was
stirred at room t EPAAREINA 8 aligyyed 1o evgorats apd spliion pomysntratedap peowide tigpval  of

MeOH, the resi duenpiash@illddaBOwhibt SandRlcHi@lies Mar SRERIARG acB¥tr acted with
Et CAc. The conbi ned organic | ayers were washed with water and brine, dried

over Na2SO4. The crude product was purified by flash colum chromatography
(3% MeOH / CH2ClI2) to yield the title c%rrpourgﬂ (|1.81 g, 46%. 'H

c
Ej/\/

(5)-2-Chloro-1-(7-chiore-N-methyl-indol-5-yl)-ethanol: A solution (S)-N-Methyl-
5-(2-chloro-1-hydroxylethyl)-7-chloro-indoline (0.10 mmol) in 100mL of t-butyl
methyl ether is treated with o-chloroani! {0.10mmol) at ambient temperature. The
solution is concentrated and the residue chromatographed over silica gel (1:1

20  hexane/ethyl acetate) to provide the corresponding indole.

OH

o1} NH-HCI
Meup/\/

(8)-2-Amino-1-(7-chloro-N-methyl-indol-5-yl)-ethanol Hydrochloride : To a
25 solution of the chlorohydrin (37.9 mmol) in 120 mL of methanol at —40°C is added
100 grams of ammonia. The solution is sealed in a pressure bottle and warmed to

ambient temperature and stirred for 48 hours. The solution is cooled and opened.
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5 NWR (300 MHz, CDC13) 8 7.90 (1 H, s), 7.49 (1 H d, J =5.4 Hz), 7.46 (1
H s), 7.41 (IH d, J=5.3 Hz), 3.78 (3H, s), 1.68 (3H, s). LCVM5 (MtH)'
mz 391 (t = 1.27 mn.). 10

2- (4- Chl or o- 2- oxo- | , 2-di hydr o- pyri di n- 3-yl ) -7- met hyl - 3H benzi m dazol e- 5-
carbonitrile: A suspension of .

2- (4-i odo- 2- net hoxy- pyri di n-3-yl)-7-net hyl - 34 benzi nmi daz Augustad®nitril e
(1.8 g, 4.63 mol) in 4 MHC dioxane (40 nL) was heated to 80C for 6 h
and cooled to roomtenperature. The precipitate was filtered and dried.
The crude product (1.08 g, 82% was used for the next step w thout 15
purification. LRMpng &ﬁﬁomgﬁlallo&(/w tb%vgpoggczan?gg{ tld?lrc%R&BQ‘Iitbcﬁﬁ p?%vn e the
(S)-4-(1-Benzvl-2-trityl oxy-ethylam no br ono- 4- et

benzi mi dazol - 2- vphydmegiaridgait 2/ht9he‘an banerys;aizadnipom ethanol/ethyl atciate.

5- Br ono- 3- net hyl - benzene- 1, 2-di am ne: To a suspensi on of

4- br onp- 2- net hyl - 6- nitro-phenyl am ne (20 9, 0.086 nol) in ethanol (200 ni)
was added tin chloride dihydrate (49.2 g, 8 nol). The reaction m xture
was heated to reflux for 14 h, 25 cooled ta;?gmterrperature, and
concentrated in vacuo. The residue was dil$t€d with ethyl acetate (150 nli)
and treated with triethylamne (40 nL): The resulting slurry was filtered
t hrough a pad Of celite, and the filtercake was rinsed with three portions
et hyl acetate (5044ﬂh)oroﬁﬂﬁeﬂ1§'|-ﬁd’naﬁtﬁa¥hﬂ§ Wa 5 BEldioM df hesattigraed NaHCCS,
water, and brine_ then rled d filtered. After renoval of
the sol vent, the Peé'é?(a‘&@ Boney(®: &Eﬂj’&s"t‘ %5‘ §°lb'iﬂdfj?4’e‘&)fb§?21‘3lf%ﬂnl 00 mL
chromat ogr aphy onofoidiérc Thgsdiut{od 0fefEi@Aor/s i @xPaRled! TR sobiton MafetrdlizEd2Cl 2)

Id th | 10.26 g, 59° | | 1H NVR__ (300
M) o1 3) 5 6. 79 PR snyenbieeifly st dhol b by sver Moy b1

(3H, s). LCv®( Mbl{-d)tionmdam&ﬁ&‘atec( $nd+ak@n 8 ind00.nL ofxoluene and 0.10 mol of acetic

6- Brono- 2- (4-i odo:- 2 tho i n-.3- |.H benzi m dazole: To a
sol ution of 5-brof 3 Iﬁg?rpii{ efld eﬁﬂ%ﬁéwgﬁf&ﬁﬁm 14 bgurs,cgnegnifa ’6‘?‘}“ i n

met hanol 10 (80 nm%maby&eb&iedroamtogdphﬂ met hoxy- pyri di ne- 3- car bal dehyde
(5.23 g, 19.9 mmol) in methanol (20 nL) dropwi se at 0C. The resulting
slurry was stirred for 30 mn at roomtenperature. Then iodine (2.53 g,
9.95 mmi) in nmethanol (20 nL) was addeg vi g a,dropping funnel. After 14
h, the reaction m xture was concentrated} Uo, diluted with 5%
Na2S2C3, and extracted with ethyl acet ate. he conbi ned organic

15
6-Chloroacetyl-4-chloro-2-methyl-benzooxazole: To a suspension of AICI; (13.4g,
0.10 mol) in methylene chloride (40mL) is added a solution of 2-Methyl-4-chloro-
benzooxazole (0.10 mol) and chloroacetyl chloride (8 mL, 0.10 mol) at 0°C. The
solution is warmed to ambient temperature for two hours and poured onto ice and

20  extracted with methylene chloride, washing with saturated bicarbonate solution, brine,

and drying over MgSQO; would provide the desired chloroketone.

Cl

z 7]
‘ :<: 'Ilg

)—-o

25 (8)-6-(2-chloro-1-hydroxy-ethyl)-4-chloro-2-methyl-benzooxazole: To a solution
of (§)-Methyl-CBS-oxazaborolidine (1M in toluene, 0.745 mL, 0.745 mmol) and
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15 | ayers were washed with water, brine, and dried over Na2SO4. After
renoval of solvent, the residue was purified by careful flash

chromat ography (20% Et OAc / hexane) to yield the title conpound (4.05 g,
46% as a yellow foam "H NWR (300 MHz, CDC13) S 7.86 (IH, d, J =5.31
Hz), 7.53 (1H, d, J = 5.3 Hz), 7.26 (2H, broad s), 3.91 (3H, s), 2.63 (3H,
s). LCVMs (MtH)' mz 444 (t = 1.39 mn.). 20 15 August 2005

3- (6-Brono-4-net hyl -1 H benzi m dazol - 2-yl ) -4-chl oro-| H pyridi n-2-one: The
suspensi on of 6-brono-2-(4-iodo-2-nethoxy-pyridin-3-yl)-4-methyl-1H 25
benzi m dazole (4 g, 9.03 mmol) and 60 nL of 4 MHC in dioxane was heat ed

to 80C for 6 h amammmgﬂmmh@dmw&%&u%o%sﬁbm/f
filtered and dried to e%Jl[eldthetltle conpound 1009

powder. The crude TPy #t:2 spision plbsthlogeacety 4‘ﬁ%‘2€°‘%‘i‘1§§‘%€‘?¥8&’tazﬂe(37ﬂ%atl on.

"H NMR (300 MHz, @Baﬂn 18 ndL 5t5nﬁt I-Botﬁ&Ja%néh&gu&dcd&%@m%bveréo%n&tés h*he d J =
6.0 HZ) 7.17 (]H % 91 (1 H 6. HZ? £3H S).
(MrH) S iz 338 (t 'solu rglg stixﬁreﬁi f?r 1 IB::ur and quenched with the slow addition of methanol

(S) - 4- (1- Benzyls- 2<5n;m)omc &U\lﬂ)ﬂn&d’ﬂdﬂé&ﬂr&eﬂ SrddhORBIddE SRR grdphe @Rz HHodazol -
2-yl)-1H pyridin-2 lone1 9 Hsg

3- ( 6- br ono- 4- net hyt"*t &8 6P H%Fdﬁhyl)ﬂx)m@chl oro- | Hpyridin-2-one (1.42
g, 3.78 mmol) in DMF (15 nL) were added (S)-

(-)-2-am no- 3-phenyl -1 -propanol (1.43 g, 9.4 mmol) and N-nethyl norpholine
(1.5 10 nL). The reaction mxture wascheat ed wu0C for 6 h and cooled to-
roomtenperature. The sol vent was remvg@ﬁiﬁ hi gh vacuum and the residue
was purified by flash chromatography (a;é MeOH / CH2CI2) to yield the title
conpound (1.26 g, 74% as a yellow foam™ "H NWR (300 MHz, CDCl3) S 6.9 -
7.2 (8H m, 5.86 (1H, d, J= 7.1 Hz), 3.7-3.9 (3H m, 2.9-3.1(2H m,
2.57 (3H, s). LCVMs (MtH)" nmz 453 (t 15 = 2.03 min.). (S)-4-(1-B

enzyl -2-tri typoxﬁs)é’t‘hwmﬁ -foyhlgro(Bmipthyhbenzoonatdlsflyl)-¢dhivenh Hydiethtooide : Jo

2y|) 1H pyri di n- f o

(S) - 4- (1- benzyl - gsggt?ocl)ixoyﬂée?:ﬁ%%a%lﬂgg?7g mmol) in 120 mL of methanol at -40°C is added

(6- br ono- 4- net hyl 4 %@h?ﬁ%ﬁ%@lﬁzsywﬁmﬁ-ﬁ%WFmPre@ul@ﬂveﬂl(:@ncgwgmedtCGS mol )
in THE (30 nm), %ﬁleﬁdgﬂ&rﬁg%t&@d ?&49 holﬁs 9ﬁ1er§'81'ﬂh3n Sbdiongd o

triphenyl methyl chloride (1.10 g, 3. . The reaction m x re was
heated to reflux fBF2mmona 1s3Hensd tﬂFwe@wnémlunqﬁéﬁn@w@dowvrdeatm

tenperature. Abt ehydrGaL s whidk caUe\epRtallizbdBord Sthhfob@yacgs. dil uted with
et hyl acetate and washed with water. The aqueous fraction 53

Preparation of 3-(6-Imidazol-1-vy1-4-methyl-1H-benzimidazol-2-
pyridin-2-one;

g
20 Qm’

1-(3-Methyl-4-nitro-phenyl)-1H-imidazole: To a solution of 4-fluoro-2-methyl-1-
nitro-benzene (300 mg, 1.84 mmol) in DMSO (2 mL) were added KOH (20 mg, 3.87

1)-4-iodo-1H-

mmol) and imidazole (263 mg, 3.88 mmol). The reaction mixture was heated to
25 100°C for 3.5 h, cooled to room temperature, and diluted with ice-cold water. The
resulting precipitate was filtered, washed with ice-cold water, and dried under vacuum

to give the title compound (310 mg, 80%) as a yellow powder. '"H NMR (300 MHz,
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15 August 2005 was extracted with ethyl acetate and the conbi ned organic

| ayers were washed with water and brine, dried over Na2SO4. After
concentration in vacuo, the residue was purified by flash colum

chromat ography (30% Et CAc | hexane) to yield the title conpound (1 g, 73%
as a,white solid. "H NWR (300 Mz, DVvsO-d6) S 11.77 (1H, 5 broad s), 11.73
(1H, d, J= 5.2 Hz), 11.46 (114, broad s), 7.13 - 7.54 (2315 Aoyust2®5 (1 H,
d J =4.5Hz), 4.09 - 4.14 (I1l, m, 3.07 - 3.42 (4H m, 2.54 (3H, s).
LCMs (MFH)' miz 695 (t. = 2.79 mn.). Preparation of

3-[6-(4-Acetyl - pi perazi n-| -vi) 4- et hyl -1 H benzi m dazol 2 yll1-4 10

chl oro-| H pyri di nygzQ0§: N _

114 (4- At ho- 3- RS S8 AN EAA G S8 HR: 99T 7 92 HEMBNE7S A ur e
of 4- 15 brono- Z-WBQI@BS@ZOJIWCI-IHhQIWtBHBHns. (RS (A1LHF4nmI04) , ,

1- acetyl pi perazine (4.2g, 32.46 mol ), palladiumacetate (244 ny, 1.08

mml ), tri-tert-butyl phosphine (440 ng, 2.16 nmol) and sodi um
tert-butoxide (4.2 g, 43.29 mmol) in tol'ifene (70 m.) was heated to 100C
for 14 h under nitrogen. The reaction m was cooled to room
tenperature and diluted with EtOAc. After ®wacti on, the conbi ned organic

| ayers were washed with 20 water, brine, driked over Na2SO4. Concentration
gave a browni sk resi due whi ch vvas' puri fi ed by flash col um chronat ography

10% MeOH / CH2d It| e ound (4. 700 "H NVR (400
o, CosoD) S 7 B il Gy fudfigl phonflantd 30 Wyl Anflip-shenliy ) 5. 1

(2H, t, J = 5 L I-ﬁr)ldaZBICQZO((rﬁg'lOQBmIﬂOIFaxﬁ Ib%ﬁ)lad:@m@ﬂc&% (35 mg) was Bddéd Hz) ,
i 28 4g2H25t ’m n. ) dﬁ‘%ﬁ‘fe%ﬁﬂﬁt%%%’l@@%&ﬁ%im% gsl_husggd'anb %uétw \!\_rPth h{ﬂrggelzjg (t
1-[4- (3, 4-Di am No4 Geunmt h)}d Thihenpdnjiopivpedid@tdtokeiyitrodh Raperatire 50 14 h under ‘
1-[4-(4- amno th -nitr azin-1-yl]-ethano .5 g,
16.2 nmol) and %7 o ﬁg 1ogpere hﬁp %i?%ﬁ""?’ﬂﬁg{‘ fragen %‘HH‘EE? ‘?’f’é?ﬁ'ﬁ%l (50
m.) and acetic acnhdmgsa mofuddeandwmtsed)gmtnmetﬁanﬁhe:ohmcrﬁticmrofm@ﬁimﬂe gZAaSs
stirred under hyd M &N bal | The dark
solution was fil t%‘?ggp cﬁ%’ é(ﬁﬁgé %5 W%Jﬁ aéuséerq oﬂﬁe"eﬁ ft?%wg%(f?é was washed
with nethanol . Cmm@eﬂtomaI&{NMRdBOQhﬂiszmOata}aB@aﬂelH Rp74B I sy omBquld (4. 00
g, 100% which Wag, .. 4 7=2.5Hz),7.09 (1H, dd, J = 2.5, 8.4 Hz), 7.01 (1H. 5), 6.67 (1H, d, J = 8.4

15 Hz), 5.03 (2H, broad s), 2,10 (3H, s).

N-(4-Imidazol-1-y!-2-methyl-6-nitro-phenyl)-acetamide: To a solution of 4-

20  imidazol-1-yl-2-methyl-phenylamine (1 g, 5.78 mmol) in CH,Cl; (20 mL) was added
Ac20 (0.7 mL, 7.28 mmol) at 0°C. The reaction mixture was stir at room temperature
for 14 h and diluted with water. The aqueous layer was extracted with CH,Cl, and the
combined organic layers were washed with saturated NaHCOj; and brine, dried over
Na;S0y4, and concentrated in vacuo to give a white solid. The white solid was

25  suspended in HSOq {conc.) (15 mL). Then HNOs (conc.)} (0.312 mL) was added to
the suspension at 0°C. The reaction mixture was slowly warmed to room temperature
and stirred at room temperature for 4 h. After cooling to -10°C, the reaction mixture

was neutralized with ammonium hydroxide and extracted with ethyl acetate. The
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used for the next step without purification. LCMS (MH)' mz 207 (t = 0.41
mn.). 0O ONto

1- (4-[2-(4-10do- 2- net hoxy-pyridin-3-yl)-7-net hyl -3H benzi m dazol - S-yl ] - pi pe
razin- 1l-yl}-ethanone: To a solution of

1-[ 4- (3, 4-di am no- 5- net hyl - phenyl ) - pi perazi n-1-yl]- ethanone (4.00 g, 16.18
mmol ) in methanol (100 nL) was added 4-iodo-2- net hoxy 15 15 August 2005

pyri di ne- 3- car bal dehyde (4.25 g, 16.18 mmol). The reaction m xture was
stirred at room tenperature for 14 It After concentration, the residue was
purified by flash colum chromatography (10% MeOH / CH2ClI 2) to yield the

titl d (5. VR (400 1H d J-=
5 4 ﬁzf f’”’%"’ig (chag‘bg'ﬁdg@@A‘”ﬁ%%é“’%‘ é"ég}%gwﬁw E)QD%H% ’??1%94 "‘5“( 3.85 (3H,
s), 3.78 (2H, t, JIonceBtr@ed-The re§di@4vas htifiad byFlash Gurdndtgraph@ (165 MHAH A THRO J =

5.2 Hz), 3.11 (ZH{ hL,Xan%}) to ylgidﬁﬁl_#é% co%pou%d%&& g,i)l%) H]I\'T)Mﬁ%_(llo l\%ﬁlz ('}DC%B)%MJFH) r

mz 492 (t =
3-[ 6- (4- Acet yl - p| r8elrle(th 17 zs,sHms(aﬁt iy 17:38 i Iheld 2t 2 dag OHzR 7y [ <5 130 0- | H-

pyri di n- 2- one: |
12 (4-[ 2- (4-1 0do- 2(39“%%3;1& py'r?dln 3-yl)-7- et hyl -

3H benzi m dazol - 5-yl ] - pi perazin-1-yl)-ethanone (5.2 g, 10.6 nmmol) in 4 M
HC in 55 15 August 2005 di oxane (60 nlL)wyas added water (5 mi). The
reaction mxture was stirred at room tégp e for 14 h. Concentration
of the reaction m xture gave the title con‘ﬁ@ﬁu (4.02 g, 100% which was
used for the next step wi thout purification (MtH)' mz 486 (t = 1.55
mn.). . 5 Preparation of

(S)-4-(1-Hydr oxyrret hyl - 2- phenyl - et hyl am no) - 3- (4- net hyl - 6- pi perazin-I|-vl-|
H benzi m dazol - \4+I)mdddob#wl-li-imtlﬂl—@n&m-ﬁh%ﬂahuu@ﬂo k@us(péhs:on of N-(4-imidazol-

nyar oxymet iyl * 3. piaty e g rheme p ABE T AR i lipord i o

3-[6-(4- added 2 N HCI (2 mL). The reaction mixture was heated to reflux for 14 h, cooled to

aoetyy P peragin kookl dndaciile iy b REDAL SARM G, ARNERTHRY " o M 2
(S)-(-)-2-am no- 3orhgasplid p}ﬂ&)@l@[@l and @rigBinder, vaBiugh, The title compound (179 mg, 76%)
was obtained as an orange solid. 'H NMR (300 MHz, CDs0OD) 6 8.78 (14, 5), 8.24

15 (1H, s}, 7.78 (1H, s), 7.64 (1H, s), 7.46 (1H, s}, 2.36 (3H, s).

5-Imidazol-1-yl-3-methyl-benzene-1,2-diamine: To 4-imidazol-1-yl-2-methyl-6-

20 nitro-phenylamine (350 mg, 1.6]1 mmol) and 10% Palladium on carbon (40 mg) were
added degassed methanol (5 mL) and TFA (5 drops). The reaction mixture was
flushed and evacuated with hydrogen / vacuum line, stirred at room temperature for
14 h under hydrogen atmosphere (hydrogen balloon). The dark reaction mixture was
filtered through a pad of celite and rinsed with methanol. Concentration of the filtrate

25  gave the restdue, which was diluted with water, extracted with ethyl acetate. The
combined organic layers were washed with sawrated NaHCOs5, brine, dried over
Na;S04. Concentralion to dryness gave the title compound (275 mg, 91%) as a solid.
'H NMR (300 MHz, CD;0D) § 7.87 (1H, s), 7.34 (1H, s), 7.05 (1H, s), 6.72 (1H,d, J
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mmol ) and N-nethyl norpholine (2 nmL). The reaction m xture was heated to
80C for 12 15 h, cooled to roomtenperature and concentrated wi th high
vacuum The residue was purified by flash colum chronat ography (10% MeCH
/| CH2C2) to yield the title conpound (0.90 g, 69%9. 'H NVR (400 MHz,
Ch30D) S 7.36 (1H, s), 7.02 - 7.23 (6H m, 6.80 (1 H 63 5.98 (I H d, J
= 7.5 H), 4.10 - 4.12 (3H, m, 3.67 - 3.78 (6H, m, 5 Aggust 3008, m),
2.90 (I H dd, J =7.8, 13.6 Hz), 2.54 (3H, s), 2.12 (3H, s). LCVMB (MtH)'
20 mz 501 (t = 1.30 mn.). 56 15 August 2005 .
(S)-4-(I-Hydroxynet hyl - 2- phenyl - et hyl ani no) - 3- (4- et hyl - 6- pi perazi n-1-yl -
- benzi m dazol - 2- ¥4 f); ¥4 hid,

(S)-3-[6-(4-acetyl - p| pietam(n- ?Jyl@?%)ggl Eﬂsg} EEWW+H) m/z 189 (t = 0.23

H benzi m dazol - 2- gﬂ“} - (1- hydr oxynet hyl - 2- phenyl et hyl am no) -

1H pyridi n-2-one (900 ng, 18 mmol) in 4 MHCl in dioxane (10 nL) was added
5 water (1 nL). The reaction m xture was heated to 80C for 14 h and cool ed

to room tenperature. Concentration with ,hf"eo_,,vacuum gave the title
conmpound (0.83 g, 100% which was used f o next step w thout

purification. LCVMS (MtH)" nmfz 459 (1 = 11 mn.). 10 Preparation of
2-(4,6-Dchl org- pyrimdin-5-yl)-6-imdazol -1-yl-4-nethyl -1 H benzi m dazol e:
a 15 4,6-Di chl oro-pyri m di ne-5-carbal dehyde: DMF (7 mL, 0.09 nol) was added

to POC13 (2].} L, 4-Qodid2- ﬂ‘ﬁﬂﬂoxﬁ-byﬁﬂine 'Ehﬁrﬂaﬁmgil@mm@slﬂgﬂl)*éﬁﬁ lgéritKrE@Qecﬁ%d Boom
tenmperature for 0.5 ri m di ne- 5- car bal dehyde g, 45
nmol ) was added |?1°ms1 n%‘ftfonbg‘%( c?ﬁgq“‘%ﬁgx’r‘tbéﬁf’f%wa Q?Pl@a'vﬁg‘ﬂ%@&?féu“%@ﬂ’goc

for 6 h and cool melﬂmwa@@mrgﬁmﬂfmw(@)aAdtémaﬁoe?se@Sﬁo @fs sGfeiEdafichce was
added to the reacti on,20 mxt re very under ice-bath. The m xture

was extracted witH? rer1-bipyy Qithigng (s %P@é‘h?@tqn%);@%m%'r%ﬁ%@éﬁéd with
wat er, brine, 1@ndeadiila éslloa¥e by NawkGodyp Oyﬁ&inet132f2cgn@@nh{o®tak ORReC e nliffitdig Was
%

purlfled by col umm, chronatora(gdﬁ/q\éé Et OAc hexane) to y|eldthet|tle
conpound (4 g, 50%ired | B4 mixgyrevay adde@Ngarmyl- VAV - 7. 87 (1H, s).
LRVS ('VH'i) Mz lififsethdRthylened 176 mL, 1.37 mol) d o

2-(4,6-D chl oro-pyri trﬁ‘llg'dl r%cg 31/?")1]?%& mmdazol Enf )ylr?pv‘ilsernnf]lt ﬁslqlﬂeﬁegﬁti?nm dazol e:

To a solution of B¢ Vasssiged for 93. 38 mimathy§° quvzewmhnﬂodiiﬁmma a1 B0miny,
0.96 mml) in 57 'ﬂoSthé‘ngHﬁ% alz-g% was added ethylene glycol dimethy! ether (1 L) followed by

15 n-butyllithium (2.5 M solution in hexane) (800 mL, 2.0 mol). The resulting mixture
was stirred for ca. 2 h during which time the reaction mixture turned deep green. A
12-L 4-necked round flask was charged with iodine (571 g, 2.25 mol) and ethylene
glycol dimethyl ether (2 L) and the resultant solution was cooled to -78°C. The
contents of the 5-L flask were transferred via canula to the mixture of iodine and

20 ethylene glycol dimethyl ether in the 12-L flask at -78°C. After the addition was
complete, the reaction mixture was stirred for an additional 1 h at -78°C. The cooling
bath was removed and the mixture was allowed to warm to about 0°C and treated with
2 L of water and 2 L. of 1 N hydrochioric acid. Methyl ¢-butyl ether (2L) was added
and the layers were separated. The aqueous layer was extracted with 2 x 1 L of methyl

25 t-butyl ether. The combined organic layers were washed with saturated NayS205(1.2
L}, brine (1.2 L), dried over Na;SO,. After concentration in vacuo, the thick slurry
was diluted with hexane (1 L). The mixture was cooled with an ice / water bath for ca.
30 min. The precipitate was filtered and dried in vacuum to yield the title compound

as a light yellow solid. 'H NMR (300 MHz, CDCls) & 10.22 (s, [H), 7.86 (1H, d, J =
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met hanol (4 nL) was added a sol ution of

4, 6-di chl oro-pyri m di ne-5-car bal dehyde 183 ng, 0.96 nmol) in nethanol (1
m.). The reaction m xture was stirred at room tenperature for 14 h. After
concentration, the residue was purified by flash col um chronatography (5%
met hanol / CHZCIZ) to yield the title conpound (180 ng, 559 5

(MHH)' mz 344 (t = 1.31 nin.). Procedure for the Prepardth %gﬁﬁf2005

2- Am no- 4- Fl uor o- 6- et hyl ni trobenzene: 1 10
2-(3,5-Difluoro-2-nitro-phenyl)-malonic acid di-tert-butyl ester: To a

suspension of  NaHs5(354)0054 @0%, /L 53582)Md9 (3HNs)006Ks (oft BN/~ 385 (( added

di -t-Butyl nmalonate. $1189 0.546 not) at OC and stirred for 30 mn. 2,4,6
trifluoronitrobenz8i® was added as a solution in 400 mL of DMF (75 g, '
0.42npl) over 3 hours and the solution 15 stirred at anbient tenperature
for 12 hours. The reaction m xture was, tract g)vmth et hyl acetate

(3X's). The ethyl acetate was washed \M\/ u- s) and with brine and
dried over MgJSO4 and concentrated to gi ve*g)ﬂz;;rude product. LCMS
[ MFNa] - 396; 1H NWR (500MHz, DMBO S 7.81 7.27 (m 1H), 5.00 (s,
1H), 1.41 (m 18H). 20 2-(3-Am no-5-fl uoro-2-nitro-phenyl)-malonic acid

di-tert-butyl eéter To the crude 2-(3,5-Di fluoro-2-nitro-phenyl)-nmal onic
acid di-tent-butyl 6aﬁﬁmoléﬁagz-(4aodaz-mmox%ym ﬁﬂﬁ%e?lﬁ},@-lﬂ%eﬂimﬁ&ézammni a

in nethanol in a pre re b Ied 85C
:‘or 18 hoursI TheIo 8%2#?‘6‘“‘%)&?%&1&& iae"éﬁ?f 2@& ﬁéﬁ )
careful ly and the iehéikmol (Ssﬂll)lﬂas adnmmmmrﬁroamﬁotmahmyk@adﬁé-@- g of crude
T L ot
(s, IH), 1.40 16i nwaddided a@°e-fdkmmarﬁﬂfelnldoﬂ’oﬁm2crﬁbe}d’uﬁe Flieny hfiereeidefraohd. To
(140g) i n 500 mL ofAeREra: pedietRufieh ofie smatiogern 0% Mgkt &b heat ed
and the ot hyl abet bt gnahed gLt bt o X S) S 40 T e
fraction Wa>s/ dri ed?%géﬁ\?afgé(ﬁ zﬁ?g Tﬁéﬁ%g iéﬂﬁ e7d59t 8h ‘?\/7(3337%6 Sf7-16 rlﬁde
(66% pure by LCI M), 3.9H3NVE, £.600M ), LONBQ+B) 12/z402 (1009 ndibl)., 7. 04 (s,

15
=
&,N N NH
W;‘,‘If ( /

3-(6-Imidazol-1-yl-4-methyl-1H-benzimidazol-2-yl)-4-iodo-1H-pyridin-2-one:
The suspension of 6-imidazol-1-yl-2-{4-iodo-2-methox y-pyridin-3-yl)-4-methyl-1H-

20  benzimidazole in 1 N HCI (6 mL) was heated to 70°C for 3 days, cooled to room
temperature, and diluted with ethyl acetate. After extraction, the combined organic
layers were washed with brine, dried over Na>.S0O4 and concentrated. The residue was
purified by flash chromatography (1% NH,OH / 10% MeOH 7/ CH,C!>) to yield the
title compound (78 mg. 81%) as a solid. 'H NMR (300 MHz, CD;0D) 8 8.12 (1H, s),

25 T.58 (2H,s), 7.29-7.31 (2H, m), 7.16 (1H, s), 7.01 {1H, J = 6.8 Hz), 2.66 (3H, s).
LCMS (M+H)* m/z 418 (t =0.75 min.)

Preparation of 2-(4-Chloro-2-exo-1,2-dihydro-pyridin-3-vl)-7-methyl-3H-

benzimidazole-S-carbonitrile:
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2H), 6.68 (dd, J=10.9 2.8Hz, IH), 6.47 (dd, J=10.9, 2.8Hz, 1H), 3.80 (s,
2H). 15 2- Am no-4-fl uoro-6-nmethyl nitrobenzene: To the crude

3- Ami no-5-fluoro-2-nitro phenyl acetic acid (3.6g, 16.8 mvol) was added
Cu20 (10.1g, 70.6 mml) in 120 mM of acetonitrile along with 50uL of

met hanol and the suspension was refluxed for 12 hours. The reaction

m xture was filtered through Celite and the Celite pad wdshddgest 2006h wat er
and ethyl acetate. The filtrate was extracted with ethyl acetate, washed
with water and brine, dried over Na2SO4 and concentrated to give 2.95 g of
material which by 1H NVR was 80% pure. ESIMS [ M+Nal - 193; 'H NWVR (500MHz,
DMSO S 6.67 (s, 2H), 6.56 (dd, J=11, 2.8Hz, 1H), 6.39 (dd, J=11, 2.8Hz,
IH, 2.50 (s, 3H). 25 Procedure for the ration of

4- Chl or o- 3- (4- et hyl - 6- nor phol i n- 4-vl - 1H—N&‘]§iﬁNH2

benzoi m dazol - 2-vl ) -1H pvridi n-2-one and

4- 1 odo- 3- (4- net hvl - 6- nor phol i n- 4-vi -

1H benzoi m dazol - 2-vl ) - 1H pvri di n- 2-one 59 15 August 2005

2- Met hyl - 4- nor phol 4 Anﬂanm&thﬂlibﬂmphéhyT@muhaionWB ae@GOD4-nitdo-bpnzeasdle €20f | ask
was added Tris{di t |l I

2000 ot 5 but yi phoSonr ooy Brofoac CREh) PR sl M pbact17ts £ g i fEB: Aner
tert-but oxi de (17. 5 min, @8@“‘%3; exofieamic @nd/tuilei-to( dkOcokr) The reaction mlxture

4- br ono- 2- et hyl - avﬂ'ail&?&ﬂbkl'irr!i?rogg’lQelgp aturt 30 14@59&!1 ?[l'nel?‘ﬁ]i el P

390 mmol ) were added. Argon was bub t hr oug ution m nute
and the flask was Bealbubrownaresigitaie Wéﬁrﬂlrﬁe;étﬂweghmd gfqehic@admeﬁltssal@\#a@r 3

days. THE was evap@fat®sh E@A\éamq-lamelwmnsénusl@dﬂ QQBQBd WRSesifle RaEabsOr bed
on silica and this then transferred %E@ a silica gel colum. Elution’

wi th hexane- et HyI P#EQF%‘EY@?*(S‘BC‘HO%O%@H(@ Afr/deranpx Ytjhv&e titlef qogypound

evaporation of sqhyeris® tluquMRt k& ¥ 2 i;d,
49.3% . LCMVB (|\/|+H)Q(1 m@ %) ( | ?E Ellﬁﬁ)NNE%gz Mbﬁ/gdojd) S

2 i s 2 15 G B ) i 4376 <0 bt ot 25 o6 (A
broad s), 2.21 (3H, s). 15

2- (4-1o0do- 2- met hoxy- pyridi n-3-yl)-4- methxl- m)rpholln 4-yl-1H

benzoi m dazol e: 20 2- Met hyl - 4- nor phol i n- @ 62ni t r o- phenyl ani ne (15.2 g,
64 mmol ) was suspended in nethanol (200 M a PARR flask. Pall adi um on
carbon (1.0 g, 10% Pd) was added and the sue%\amm on shaken under 60 psi of
hydrogen overnjght. The m xture was

N -(4-Cyan0-2-methyl-6-nitro-phenyl)-2,2,2-triﬂuoro—acetamide: To the ice-cold
trifluoroacetic anhydride (60 mL) was added 4-amino-3-methyl-benzonitrile (14.33 g,
0.108 mol} in portion. The resulting white slurry was stirred at 0°C for 30 min. Then
ammonium nitrate (17.28 g, 0.216 mol) was added. The reaction mixture was allowed
20 tostir at 0°C for 1 h and at room temperature for 14 h. After removal of most solvent,
the reaction mixture was cooled with ice and quenched with ice. The yellow
precipitate was filtered, washed with cold water, and dried under vacuum. The crude
product (15.5 g, 52% yield, and ca. 80% pure) was used for the next step without
purification. '"H NMR (300 MHz, CD;0D) 5 8.05 (1H, s), 7.74 (1H, ), 2.30 (3H, s).
25  LRMS (neg. EST, (M-H)) m/z 272.

NC NO,
NH,
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filtered through a pad of celite (under argon) into a 3-neck flask, the
celite rinsed with methanol and the filtrate diluted with nethanol to a
total volune of 500 mM and cooled 25 to OC. A solution of

4- 1 odo- 2- et hoxy- pyri di ne- 3- car bal dehyde (14.6 g, 55.5 mml) in nethanol
(500 nil) was added slowy (during 3 -hours). After addition of - 1/4 of the
solution the systemwas opened to air and stirred over tH® Avegkstritd05t her eby
reaching roomtenperature. The reaction m xture was concentrated in vacuo,
filtered through a 60 15 August 2005 pad of silica (eluent:

met hyl enechl oride - ethyl_ acetate - methanol 55-40-5) then crystallized

from ethyl acet at e 4-ARiziort-medylspitiochgzepitsilg: Mﬁf"éﬁof)é‘é(‘*b“ryé%z'%mﬁ’ljﬁ -pire- 68

g, 51 %). Flash Colpuml)dliﬂmeﬂf@%d@f(s%hg 3??5<lklﬁz{nd|2lhlmd&fnogﬁ%¥ﬂfth%nol
ne ene cnloride, elute

additional 2.90 g colum_ w t
compound wi th net hyl éﬁﬁé“&%‘%@ H’e‘c xeff’h’y"lhfﬁ'éé'te&t‘%"lﬁj t roqm(gpperature. After
met hyl enechl ori de - ebﬁtydnuﬂeelu&b&o-thmths PR a8t bydlash éHedded (20% z 451

(11 d 9='53 Pi) | B P e gmigpind ?#4%)100%%0@”%) ti‘H“)Nthf s

Hz), 3.79 (3H, s), eoaﬁﬁ{zzlebcta)as'lw(m 5, Hr) (1HZs)66)6 £ 818,(28,)broad s 2.80 33K, s§) .
4- Chl oro- 3- (4- net hyl - 6- nor pholi n-4-yl .| H benzoi m dazol -2-yl) - H pyridin-2-
one and 4-1odo- 3- (4-net hyl - 6- nor phol i n-4-yl -1 H benzoi m dazol - 2-yl) - 1H

pyridi n-2-one: 15 NC NH,
2- (4-1o0do- 2- met hoxy- pyri di n-3-yl) - 4- et hyl %phol i n-4-yi-1H benzoi m dazo
le (15.58 g, 34.6 mmol) was suspended in 1,l4-di oxane (300 m ) and conc.
aqueous HCI (50 rﬂ) was added. The mi xture was stirred at anbient

t enper at ure over ni then 3 hours at 50C. The m xture was cooled to room
t enper at ure andopog’f‘&iamm"cﬁ -methylchenzendtride: Jok geliém of f-angacoethgl7s-gitro0. 8 ol )
and filtered. The gguefuife @h@gelsmﬁma@meemaaa%@ﬂwmmd@édwchﬂmé @hfrard N€

solid material was di ssol ved sone ~net hanol, then extracted
bet ween water and &£ 4° 5’Fﬁ'él)cwaﬁ’éfd"%‘F‘@W%h%%%emﬁéﬁré%rﬁh@dc@%r

Na2SO4, and concentorra&ﬂcémpemw&m dofcelird @ ANaduNRCRR MR8 Wil Xiukdswif eyl he
4- Chl oro- and 4- Iodo- ti e co ounds. The product was used w thout further

purification. LOVBAEH#EY ?"t%{in‘ﬂ"ffﬁnith@ﬁ@"‘% B L) The rgsulfing {upryywas o5

Procedure for tike ﬁ’li@@ﬁhﬂ]glﬁd’lpﬁfof BetiteZanf fre EiNeRAIR-was GIXQd vith three-portion ethyl

2-di hvdro-pyridin-3 z . .

7- met hyl - 3H benzoi ﬁ%eﬁg)z%? mk)- The filtrats dvas yeshed it sarpaisd Nt C Qe ater apd DGt v |

ester and 4-[ 2- (4thbodripdDventin:30, and filtered. After removal of solvent, the residue was

2-di hvdro-pyridin t H henz lmd

vl | - pi per azi ne- 1- Cgurﬁilea by Iﬂzggé:.@%éﬁatt% ra ybcmt 1]l|ca féb% 3%)% EtOAc / hexane) to yield
the title compound (2.17 g, 81%) asa light yellow solid. 'H NMR (300 MHz, CDCls)

20 86.94 (1H, s), 6.85 (1H, 5), 2.16 (3H, 5). LCMS (M+H)* m/z 148 (t = 0.67 min.).

e
o

2-(4-Iodo-2-methoxy-pyridin-3-y1)-7-methyt-3H-benzimidazole-5-carbonitrile: To

25  asolution of 3,4-diamino-5-methyl-benzonitrile (2.00 g, 13.6 mmol) in MeQH (40
mL) was added 4-icdo-2-methoxy-pyridine-3-carbaldehyde (3.6 g, 13.6 mmol) in
MeOH (20 mL) at 0°C. The resulting slurry was stirred at 0°C for 1 h. Jodine (1.73 g,
8.8 mmofl) in MeOH (10 mL} was added dropwise via a dropping funnel to the

reaction mixture at 0°C. The reaction mixture was stirred at room temperature for 14
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61 15 August 2005

4- (3- Am no-5-net hyl - 4-ni tro- phenyl) - pi perazi ne-|-carboxylic acid tert-butyl
ester: To a stirred solution of 3-fluoro-5-am no-6-nitrotoluene (10 g,
58.79 mml) in 5 anhydrous NWP (160 nlL) under nitrogen was addded

BOC- pi perazine (39 g, 209.4 mmol) and 4-net hyl norpholine (25.9 nL). The
resulting dark solution was heated to reflux for 72 h, ddofegust®00oom
tenperature and diluted with ethyl acetate (4000 nL). The organic |ayer
was washed with water (8 x 1500 nmL), brine (1 x 1500 nlL), dried over

sodi um sul fate and evaporated in vacuo. The resulting dark oil was

di ssol ved in 10 bobh4ftegreaiesdiofiMeOB: tha mrsldu¢ ga0dilvied)withsefuatad MNani:Oaemed to a
total volune of 40 f.t ' : ure.
The-sol ut i on vis 1 Ehar TRLElRl ThRopbRRloRiRt Bl heRba RADGLIRERH (F: 4
was filtered of f abfipediried@verNagiQsubhecsidgiprasduaigyag pyrifiqd @3 dkpshaolumn | ght yel | ow
solid. "H NVR (500cHM#ato R1eOHVTH B, 10 e GitQompolhdy1 . 3140 -
3.60 (m4H), 3.38 - 3.2 maf&%& 2.53 " sz? 3"@“’1.2‘8 s‘{o %kf)l;sj‘l_ggavﬁé%)glé
(MrH) ' iz 337.5 0 AMRI300 MHz KI5 Hd G SphehylH) dpl pod Hz) Ado KL a1 Bdty | i ¢
acid tert-butyl estgrqg j=28si9), 87834, bed ] + = 1.27 min).

4- ( 3- Am no- 5- net hyﬁt PI4d r{i t?%ﬁg)hggl%f%ﬁ E)):ag(g?gjz}? %’e?ﬁv?a(r +(§{>gy?]{zc3géét| d1 %-fa[rﬁn-)but yl
ester (15 g, 44.6 mmol) in nethanol (2200 nL) was added 20% Pd(OH)2/C (1.6
g) and the suspension flushed well with nitrpgep, followed by hydrogen. The
resul ting suspension was stirred overni gm;:ﬁt:y%g;n tenperature under an

at nosphere of hydrogen (ca. 1 aim. The Nti suspension was filtered
under 25 nitrogen through a pad of Celite 'and S\ashed wi th net hanol (400 -
500 nL). The resulting material was used inmrediately. LCM5 (MtH)' nfz 307.
62 15 August 2005 4- . - .

[ 2- (4- 1 odo- 2- nBY hdk{-EYPToat-reosbafihygrosprridin-3-30-hantul-Hdsyrimidazgle-p:

pi per azi ne- 1- car bocaybanitribe kdudpetisiontud 2 y(#-ieBt emhethdq-@ridint 3 yipd-netywiHon  of
4-(3,4 5 Di ami no- 5. mRi vl phenyl ) -pi pgrazine-| scay i.c_acid tert-butyl
ester (44.6 mol ?chésumorllég)?%%W)é[gger*@'grgs%%%mfnﬁnﬁ?‘égfgéL&‘g’fa@f)§4%i%ﬁﬁ%?hanol
(ca 2700 nlL) at O he@edino®d?C foat hiatd agled tatovagahgr suiacFhe preaiplicyte cd filleréd h)

via addition funn ution of 4 .

i odo- 2- met hoxy- py%ﬁ?ﬁ%ﬂfg@eccar?%gfoggﬁ 428 B 82 %3 gras mspd fordhe et 58 “AHRYr ous
met hanol (225150 )purifi¢ption. ¢ RMS (neg ESHIM-Hphmiz283.t hen stirred at 0 C for an
additional 30 min,. t o the cooling bath was renoved, and the reaction

m xture was allowed to stir at room tenperature in the presence of air for
AR RLiG I -Beng itunloxyiethplamino)-3-(6-bromo-4-methyl-1H-

i

benzimidazol-2-vl)-1H-pyridin-2-one:

Br- HH,
\Qjﬂﬂz
20

5-Bromo-3-methyl-benzene-1,2-diamine: To a suspension of 4-bromo-2-methyl-6-

nitro-phenylamine (20 g, 0.086 mol) in ethanol (200 mL) was added tin chloride -
dihydrate (49.2 g, 0.258 mol). The reaction mixture was heated to reflux for 14 h,

25  cooled to room temperature, and concentrated in vacuo. The residue was diluted with
ethyl acetate (150 mL) and treated with triethylamine (40 mL). The resulting slurry
was filtered through a pad of celite, and the filtercake was rinsed with three portions
ethyl acetate {50 mL.). The filtrate was washed with saturated NaHCO3, water, and

brine, then dried over Na;SQO, and filtered. After removal of the solvent, the residue
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vacuo and the residue was dissolved in dichloronethane (1500 nlL) and the
sol vent renoved in vacuo (repeated 3x). The resulting dark foany solid was
dried under high vacuum 1 H NMR (500 MHz, CDCl13) S 7.82 (d, IH, J =5.4
Hz), 7.50 (d, IH J =5.4 15 Hz), 6.98 (brs, | H, 6.90 (brs 1H), 4.05 (s,
3H), 3.67 - 3.58 (m 4H), 3.18 - 3.09 (m 4H), 2.63 (s, 3H), 1.49 (s, 9H);
. LCM5 (MtH)' m z 550. -Ha 20 15August200

4- | odo- 3- (4- met hyl - 6- pi perazi n-1-yl -1 H benzoi m dazol - 2-yl ) -1 H pyri di n- 2- one
. To a stirred solution of

4-[2-(4-1odo- 2- met hox rjidrn t hyl

benzoi ni dazol - 5- vyl ]waf)%ﬁg’%‘éé}' h hl“*‘%%ﬂ%"ﬁ%‘? Y‘i?sél'(?f‘éell(%]rqf Eii}fioyihexgg. dhen % g,

4ﬁ 7 mol) was add&d)fﬂ!@l{zdigmo@ﬁ@dMﬁﬂhmmgrthmwztli\lg@%%yeﬂ@bol(ﬂgNMk and
the m xture was e solution was cooled to room
tenperature, the 2@?3@&@@%&%?%&?@&0&@ 6.4 d =2 Wg'slﬂﬁ)t% WPl ek
gumy solid was waslsts w-+H* mardoydroos3 dief hyl ether (3 x 500 nlL) and dried
in vacuo to gi vg 17.7 g (93%9 of the title conpound as a dark solid that
was used as descCribed to prepare 4-[2-(4-Chloro-2- oxo- |

, 2-di hydr o- pyri di n-3-yl ) - 7- met hyl - 3H bgpzoj nydez ol - 5-yl ] - pi perazine-1 63 15
August 2005 carboxylic acid tert-butyl eg

4-(2- (4-1odo- 2-oxo-1, 2-di hydro- pyri di n- 3- N7-

met hyl - 3H benzoi m dazol 5-yl) - pi perazi ne-1-car boxyl ic acid tert- butyI

ester; LCMS (MtH)' mz 436. (Note: A small peak (4-chloro-pyridin-2-one)
|nthe LG M5 shows 0

4-[2-(4-Chloro- 2- Ogg@ﬁ:%%ﬁ«ﬁl Odgfzg%mh&y %“'3?;)"47’““%‘”1"1[ bgrfzf-"B'éiﬁzzo(l)Pi rr% dazol -
yl | - pi perazi ne-1 - c%{ﬁlﬁi@xyfi bma@rﬁm@tbrltl%myle@mneéﬁa 19.9 mmol) in methanol

4-[2- (4-1o0do- 2-gx0 an&m dded 4-jodo-2-meth iding-3-carbpldehyde (5.23 .1
di hydro- pyridin-3-y % Sa -Ci‘,l—l?be“r]]ezo?x P ézlg -car T‘lfe 5‘1‘3( rg in 991rlnmcgr boxyl

ic acid tert-but y!“ ‘E%llaé‘?‘ (zﬁmLhdeRWli?ﬂr?é&"% J@p@ﬁ@tﬂlﬁﬁllﬁw was stirred for 30 min at

4- 1 odo- 3- (4- net hyl BmRidRFak: Ahba iodine (2.53 g, 9.95
yl - 1H benzoi m dazollr0 rél yrﬁ%-l prrllu me& Ongé9? mmo})d? methanol%%)%)ms eded

di chl or onet hane (788 Weymm@gneéd%f@alﬂh thederctipy miAture wesedsenttiated nde@og, 44. 8

mmol ) and triet hyldﬂﬁtd&@mh(s@&?r»ré’gsmy mﬂ%@u&xeﬁwdh)ethyﬂ&@m@ MlebRbiBborsdnid r ed at
roomtenperature for 30 min. and 15 purified via flash chromatoggaphy on

silica gel. After BYe YOhvabesvah War Prpre prdried o5 Neg\s oA iy remasgho

met hanol / et hy| aCEsIoBkﬁl mbmg@ﬂ@wﬁfédwcﬁnﬂammnﬁ rgﬁ@o%mbwﬁrtl ally
evaporated in vacua t | i

iTtracion (8o g Ho S ubisapsina fiaR Ploe Nidlovermeif W (38 (o,

H J = 6.9 Hz), MHz CDCly)&7.86 (1H, d, /= 5.31 Hz), 7.53 (1H, d, J = 5.3 Hz), 7.26 (2H, broad
s), 3.91 (3H, 5), 2.63 (3H, 5). LCMS (M+H)* m/z 444 (t = 1.39 min.).
20

Br N ? NH
\Q:,{ \ 7
]

3-(6-Bromo-4-methyl-1H-benzimidazol-2-yl)-4-chloro-1H-pyridin-2-one: The
suspension of 6-bromo-2-(4-iodo-2-methoxy-pyridin-3-yl)-4-methyl- 1H-

25  benzimidazole (4 g, 9.03 mmol) and 60 mL of 4 M HCI in dioxane was heated to
80°C for 6 h and cooled to room temperature. The precipitate was filtered and dried to
yield the title compound (3.0 g, 100%) as a brown powder. The crude product was

used for the next step without purification. 'H NMR (300 MHz, CD;0D) 6 7.55 (1H,
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6.97 (d, 1 H J =6.9 Hz), 6.97 (brs, IH, 6.89 (brs, I H, 3.65 - 3.56 (m
4H), 3.16 20 3.07 (m 4H), 2.55 (s, 3H), 1.49 (s, 9H); LCMS (M+tH)" m z
536. (Note: A small peak (4-chloro-pyridin-2-one) in the LCM shows mz
444, 446). Procedure for the preparation of

3-16- (4- Am no-pi peridin-1-yl)-4-nmethyl-I| H

benzoi ni dazol - 2- vl | - 4- | odo- | H pyri di n- 2- one and 15 August 2005

3-16- (4- Am no-pi peridin-1-vl) 25 4-nmethvl - 1H benzoi m dazol - 2-vl | -4-chl oro-;
H pyridi n-2-one 64 15 August 2005

[1-(3-Am no-5-neth eridin-4 -carbam c

ter(-butyl ester: y%“éfﬂ%’ ? %Rﬁ?’ﬁy l&ﬁlﬁ)rgglpﬂgni a‘rﬁ?]gz)(ésé)@l’bs) 5EC7

mol ), 4-N-BOC- amt$iN+EDE hi/el338at £1.368@.).8. 0 nmol ), di i sopropyl et hyl am ne
(2.5 M, 14 mol) and DMSO (10 ml) are conbined and stirred at 85C for 3
hours. The reaction m xture 5 was poured on saturated aqueous NaHCO3
solution and extracted with ethyl acetate nTifg organic |ayers were washed
with water (3x) and brine, dried over %& concentrated. Flash

col utm chr omat ogr aphy on silica (el uent X8neg=¢et hyl acetate -

triethyl amine 50-50-1, then 33-66-1) gave the™itle corrpound as a yell ow
solid. (1.57 g, 79%. LCVMS (MtH)' nfz 351 (t #55 min.). 'H NWVR (500
MHz, CD30D) S 10 6.70 (1H, broad s), 6.22 (1H, J =2.5 Hz)), 6.13 (1H,
2.5 Hz), 3.88 (2H, d, J = 13.3 Hz), 3. (1H, broad s), 2.98 (2H,
, 11.8 Hz), 2.48 (3H, s), 1.92 (2H, d, J 11.3 Hz), 1.48 (2H, m, 1.45
9H, s). H 15

1-[ 2- ( 4- | odo- 2- mEVRsBee Y ZdhyiraAthylaming)-Byf-bromestmethylHbepgmidazgl-| -

pi peridin-4-yl}- Ca-l’ybal‘ﬂ ﬁyﬁﬁhd-ﬂrﬁl"l’o zbﬂih.)ﬂon@ﬁj—@f -bromo-4-methyl-1H-benzimidazol-2-

[ 1- (3- Am no- 5- net

- (3- -5- “4-y| -
tert-butyl ester (%-4&!10 pﬂ“'ﬁ’ﬂéf‘% %\}a‘gé)gﬂb n‘?ﬂe‘ﬂﬁ#ﬁét I %fﬁg@ﬂ)

Pal | adi ulm on car b(})‘rZ(aﬁurib-:gpheh@% Bdban\b\?(& ﬁagdseds mib]) 20d Nh&ugmg}aﬁgmsmrgr(tl stirred
vi gorously under ressure I e mxture was
fi ?t ered %/hr oﬂgh a ga‘ﬁ‘ e ceiee ’?‘W@E?‘J‘Péﬁgnﬁepq m‘ ‘Q%’Peﬁé%ﬁeoﬂ ask, the
celite rinsed w tttmmhm&he soivatnt WA rérhdvied &tk hih vh@@miadd e resius Gasipuridiad Of

4-| odo- 2- th arh . 6. | ) i hanol
(50 M) “was adaedtt bRl @%“*ﬁ%yul?ifﬁjﬁ*ﬁ% el iR ebopd (8"

over ni ght under aV4%)ds aazniﬂnveﬁmmz NMIR}:(G@(BMM:;&CDCBB&\G g onaRH @), 6d6 (IH,\dacua.

et hanol 541 ghodIkE 112 PR Rd i a5 s bR RoRCAS M RS o .

564 (t = 1.311%i n»¥03©13n)
8r H

N,,
(5)-4-(1-Benzyl-2-trityloxy-ethylamino)-3-(6-bromo-4-methyl-1H-benzimidazol-

20 2-yl)-1H-pyridin-2-one: To a solution of ($)-4-( 1-benzyl-2-hydroxy-ethylamino)-3-
(6-bromo-4-methyl- IH-benzimidazol-2-yl}-1H-pyridin-2-one (0.9 g, 1.98 mmol) in

THF (30 mL), was added Cs,CO; (1.29 g, 3.96 mmo!) followed by triphenylmethyl

chloride (1.10 g, 3.96 mmol). The reaction mixivre was heated to reflux for 14 h

L J
J

d
t
(
(

under nitrogen and then cooled to room temperature. After removal of the solvent, the

25  residue was diluted with ethyl acetate and washed with water. The agueous fraction
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15 August 2005 H2N

3-[6-(4- Am no- pi peridin-1-yl)-4-nethyl -1 H benzoi m dazol -2-yl]-4-iodo-1 H
pyridi n-2-one and 3-[ 6-(4- Am no-pi peridin-1-yl)-4-nmethyl -1 H benzoi m dazol -
5 yl114-chloro-1H pyridi n-2-one :

(1-[2-(4-10do- 2- net hoxy-pyridin-3-yl)-7-methyl -

3H benzoi m dazol -5-yl ] -pi peridin-4-yl }-carbam c acid tertds Augyst 288er (330
ng, 0.59 mol) was suspended in 4MHCl in 1, 4-dioxane (20 m) and water (3
M) was added. (exothermic reaction). The mixture was stirred at anbient
tenperature concentrated in vacuo to give an inseparable
m xture of the %Gﬁ%oﬁr“g’ en}i'ﬂﬁwﬁftel% ef"‘Bb'f‘F“[‘Prémé“dm‘ﬁﬁé wasted Wb oduct was
used wi t hout Wfatgrratnhbnnqodmedfdvaa*ﬁazm AN rcddttation in Whdkio ABOrediBg: Wisz 358 (both t

2 soluti on o3 B EhSbar b SrBERAR (0 A TRl M GBI 3D m) vas

added NaH (0c<m>ogld (ng%)mj.vhnmmmdmnmn (300G\8Hz, m&s@ag)muﬁhqmeactl on

m xture om for
5-f | uor o Aﬁ{S %g ?giﬁg %gﬁgrﬁﬁg ﬁké’m&ﬁ@eg‘i Tﬂé“‘r(e"%ﬂ)oﬁ'ﬁ" m xture was
heated to r e(ﬂHudc J=ot.5 Bz)hd. OStedaIlele @) 0OMR 3.enEen &, 2%, (3AN copsentrated. 20

The residue (‘Miﬁi)dh& Wg‘ d(;h ter and extracted wth Et OAc. The conbi ned
organic |ayers were shed Wth water, brine, and dried over Na2SO4. After
concentration, the residue was purlfl ed by col um chromat ography (20%

Et OAc / hex:ﬂ@ , . 850

(4H 1), Mﬂﬂ;ﬂr&@&mzm)sm-sw(m 25n),3o5-310(2H
m, 2. 48 (3H s). LCVs (MtH)' mlz 282 (t 0.73 min.). 66 15 August 2005 Br
HN Holy ci

(S)-7-Bronp-2-14-[2-(3-chl oro- phgnyl - 2- hydr oxy- et hyl am nol - 2- oxo-1, 2-

di hydro-pyridin-3-yl}-3H benzim daf{\e,Ie 5- car bal dehyde: To a sol ution of
(S)-7 5 Bronp-2- (4-[2-(3-chloro-phen “hydr oxy- et hyl ami nol - 2- oxo-

1, 2-di hydro-pyridin- 3-yl }-3H benzim -5-carbonitrile (150 ng, 0.31
nmml) in THF (50 mM-) was added DI BAL-H (I M tol uene solution, 1.55 ni,
1.55 mmmol ) at -78C. The reaction mnixture was stirred at -40C for 10 h and

cool ed to - 4844 ﬁ‘h@ﬁfci\!mﬂg’l-mmt}o-m gﬁ:ﬁéje?gz n%-;f}&;'iﬁa%%é %nun:?t&(rg gf £ Was

stirred for 30 min at-78C before wa
bromo-2-methyl-6-nitro-phenylamine (5g, 21.64 mmol), L-acetylpiperazine (4.2g, 32.46

mmol), palladium acetate (244 mg, 1.08 mmol), tri-fert-butylphosphine (440 mg, 2.16
mmol) and sodium fert-butoxide (4.2 g, 43.29 mmol) in toluene (70 mL) was heated to
100°C for 14 h under nitrogen. The reaction mixture was cooled to room temperature and
dtluted with EtOAc. After extraction, the combined organic layers were washed with

N 20 water, brine, dried over Na;SO,. Concentration gave a brownish residue which was
purified by flash column chromatography (10% MeOH / CH.Cl;) to yield the title
compound (4.21 g, 70%). 'H NMR (400 MHz, CD;OD) 8 7.42 (1H, d, J = 2.8 Hz), 7.23
(1H,d,J=28Hz),3.71 (2H,1,J= 5.1 Hz), 3.67 (2H, t, J = 5.1 Hz), 3.04 (2H, 1, /= 5.2

Hz), 2.98 (2H, 1, /=52 Hz), 2.24 (3H, s), 2.13 (3H, 5). LCMS (M+H)" m/z 279 (t = 1.46
25 min.).
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10 added. The reaction m xture was warnmed to roomtenperature and
concentrated. The residue was passed through a snmall pad of celite. The
filtrate was concentrated and purified by prep. HPLC to give the titled
conmpound (67 ng, 43%. tH NVR (400 WMz, CDBOD) 8 9.45 (1H, s), 7.62 (1 H,
s), 7.56 (1 H narrowd, J =1.6 Hz), 7.44 (1 H narrowd, J =1.0 Hz),
7.32 - 7.42 (2H, m, 7.24 - 7.30 (3H m, 6.24 (1H, d, JBAUQU&@Q%) 5.01
(1H, m, 3.65 - 3.76 (2H, m. LCVM5 (MtH)' mz 487 (t = 1.76 min.). N,. =N
5-(1, 4,5, 6-Tetrahydropyrimdin-1-yl)-3-nethyl-2-nitro aniline: To a 20
stirred solution of 2.0 g (11.76 mol ) of the 5-Flouro-3-nmethyl-2-nitro
aniline in 10 nL of DVMSO was added 1.2 g (14.11 nmol ) of

1, 4,5, 6- Tet r dhige(d dpininttiocs- ﬂethyapnlenya pd;?erﬂm( i |]ﬁe4hamam JToAL[4ARPIaASRLAM
carbonate, and.t 10 hrs, cool ed, diluted

mi xt.ur [
with water, an%her iV ?15891\)/\74’ ﬂﬁ?]éﬂgat“afee@é&ntl%?mﬂwaﬂ% ®@Ripdis .~ The
C&a m; |S rcl)id or ga;n|cerben<(4nan-tg) Wﬁﬁe aﬂMhMaﬂblt(Bn m}hﬁ? ,acéliciabRl (ﬁgﬂi) dﬁdvem?ﬁtrﬁé_bn
Chr omat br'aphd et R 5 B o HieBHE B =erTe Ut RSO T o
produce 67 19 hAdarksolu@mOs ilt8sd ghré @k Upadbdf delie apd Me tiltbred® waedhagel ingth 1H NVR
35201 g, 7 fofehlyabh g phingalynrlls compouny @0g eipbgY ik s 11 1
J 5.65 Hz, usedfer '{@Mxl s§4p wiRha@bpyrifieation) LCNEMGKY Hvz 207tz @85mipnt). = 0. 78
m n) 5 Exarrpl e 1(General procedure for exanples 1-21) 10
(S)-4-(2-Hydroxy-I-phenyl -ethyl am no) 3-(6-imdazol -1-yl-4-nmethyl-IH
benzi m dazol - 2-yl ) - 1H pyri di n- 2- one : To a solution of

3-(6-inidazol -1-yl -4-met hyl - 1H-ben 1 dazq yl) - 4|odoIH-pyr|d|n20ne
(30 ng, 0.072 mmol ) in DW (1 m_) %}) (-)-2-phenyl gl yci nol (26
ng, 0.18 mml) and N- net hyl m)rphollne The reaction m xture was
heated td®80C for 6 h and 15 cooled to roomtenperature The sol vent was

renoved under vacuum and the residue was purified by prep. HPLC to yi eld

1 ST K 0N Al e

7.21(1H,d, J= ?—rgkﬁ'}ar@nq Tolapgolptign=qt. 15|i4i2()5,,44il@lﬁ(ld:ﬁ+,mﬁhy!-#h€&3lj-lpiﬁeddmﬂ‘}4} 5 11.2
Hz), 3.95 ( 1ethimoqg(4 Ob%—ltﬁlgmm%l]) n?mumnol gloaﬁngwE's ad%l):d 4~lng¥5 %@y mz 427 (t

= 20 1. 44 m n, anpl e
pyridine- 3 -carbaldehyde (4.25 g, 16.18 mmol). The reaction mixture was stirred at room

temperature for 14 h. After concentration, the residue was purzﬁed by flash column
chromatography (10% MeOH / CH,Cl,) to yield the title compound (5.25 g, 66%). 'H
NMR (400 MHz, CD;0D) § 7.81 (1H, d, J = 5.4 Hz), 7.48 (1H, d, J = 5.4 Hz), 7.26 (1H,
s), 6.85 (1H, s), 3.85 (3H, 5), 3.78 (2H, 1,/ = 5.0 Hz}, 3.64 (2H, t, /= 5.0 Hz), 3.16 (2H, t,

20 J=52Hz),3.11(2H,t, /= 3.2 Hz),2.62 (3H, 5), 2.13 (3H, s). LCMS (M+H)" m/z 492 (¢
= 1.71 min.).

o

X, .
S

25 3-[6-(4-Acetyl-piperazin-1—yl)-4-metﬁyl-]H-benzimidazol-z-yl]-4-chloro-IH-
pyridin-2-one: To a solution of ]-{ 4-[2-(4-lodo-2-methoxy-pyridin-3-y1)-7-methyl-
3H-benzimidazol-5-yl}-piperazin-1-yl j-ethanone (5.2 g, 10.6 mmol) in 4 M HCl in
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25 68 15 August 2005

()-4-]2-Hydroxy-2-(3-iodo-phenyl)-ethyl am no] -3-(6-i m dazol - 1-yl -4-net hyl -1
H benzi m dazol -2-yl)-111-pyridin-2-one: "H NVMR (300 MHz, CD30D) 8 9.41
(1H, s), 8.06 (IH s), 7.88 (1H, s), 7.76 (IH, s), 7.71 (I H, s), 7.59 (1

H d, J =7.8H), 7.47 (IHd,J=7.8Hz)7.32(1H s)7.29(1H d, J=7. 6 Hz)
7.09(1H,t, J=7. 8Hz), (6. 24 5 15 August 2005
(1H, d, J=7. 6Hz), 4. 97(I H, dd, J=5. 0, 6. OHz) , 3. 75( 1H, dd, J=5. 0, 13. 5Hz) 3.67 (1H,
dd, J = 6.0, 13.5 Hz), 2.68 (3H s). LOVMS (MrH)' mz 553 (t = 1.43 nin.).

Exanpl e 3 HNg: . .
() s [ 5. (3- gﬁ‘?’%‘?ﬁm&ﬁ‘é‘ﬁﬂaﬁ added, Water Qo b Sastinn rixture was $trgd atipom _ | _ 4= et hyl
- 1H benzi m Gapopuefol dh ﬂowmwadpmoah@mecuoﬁhﬁmgém& tMdzpmpii®aD) S 9. 39

| H, 6 (I H,

ﬁlar r O\r/]va{ oy (402%,71'002}6)%/%)“!& gsssﬂ?%l(iﬂeﬁr%{rk?é ‘8@{0&\?" ﬂﬁTnganw (I I(-l s),
7.23 - 742 wﬁ%ﬁﬁ—l@@s)(m d, = 7.6 Hz), 5.01 (I H dd, J = 4.8, 6.4

Hz), 3.765(1 H dd, J = 4.8, 134Hz), 3.66 (IH, dd, J = 6.4, 13.4 Hz),

2. 67 (3H, s) LCVS (M+ rrlz 461 (t = 1.46 mn.). Exanple 4 20 HN 69 15
August 2005 Ereparation of (5)-4-(1-Hydroxymethyl-2-phenyi-ethylaming)-3-(4-methyl-6-

() -4-[2-(3- Bigeraziph .Mm-se%z;haﬂzemxﬁhméﬁm.mloné (6 i m dazol - 1-yl - 4-net hyl -
1H benzi m dazo -2-yi ;-II— pyriding -one MHz, CD30D) S 9. 38

(1H, s), 8.02 (1H s), 774(1H 769(1H s) 766(1H narrow d, J=
1.4 Hz), 7.20 - 7.48 (5H, m, 1 1H, 4, = 7.6 Hz), 4.99 (1 H, dd, J
4.8, 6.3Hz),373(1H dd, 5J: . 5,_5&}%,364(IH, dd, J = 6.3,
13.5 Hz), 2.65 (3H, s). LCMS(IVH—I) 05 = 1.47 mn.). Exanple 5 Nm

HN gH o=\0 10
10 (8)-3-[6-(4-Acetyl-piperazin-1-yl)-4-methyl-1H-benzimidazol-2-y1}-4-(1-
hydroxymethyl-2-phenyl-ethylamino)-1H-pyridin.2-one: To a solution of 3-[6-(4-
acetyl-piperazin-[-yl)-4-methyl- 1H-benzimidazol-2-yl]-4-chloro- 1 H-pyridin-2-one (1 g,
2.6 mmol) in DMF (10 mL) was added ($)~(-)-2-amino-3-phenyl-propanol (0.78 mg, 52

mmol) and N-methyl morpholine (2 mL). The reaction mixture was heated to 80°C for 12
15 h, cooled to room temperature and concentrated with high vacuum. The residue was

purified by flash column chromatography (10% MeOH / CH,Cl,) to yield the title

compound (0.90 g, 69%). '"H NMR (400 MHz, CD0D) & 7.36 (1H, s), 7.02 - 7.23 (6H,

m), 6.80 (1H, s), 5.98 (1H, d, J = 7.5 Hz), 4.10 — 4.12 (3H, in), 3.67 — 3.78 (6H, m), 3.06 —

3.11 (3H, m), 2.90 (1H, dd, J = 7.8, 13.6 Hz), 2.54 (3H, 5), 2.12 (3H, s5). LCMS (M+H)"
20 m/z 501 (t = 1.30 min.).

HO o

o

Z. Zx

H

Q
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t)-N(2-Chl oro-4-(1-hydroxy-2-[3-(6-imdazol -1-yl -4-nethyl -

H benzi m dazol - 2-yl)-2-0xo0-1, 2-di hydro-pyridi n-4-yl am no] - et hyl

phenyl ) - met hanesul f onam de: 'H NWVR (300 MHz, CD30OD) 89.39 (1H, s), 8.05
H s), 7.76 (1H,.s), 7.68 (1H, s), 7.62 (1 H, narrowd, J = 1.5 Hz),

52 (1 H s), 7.42 - 7.49 (2H, m, 7.31 (1H, s), 7.30 15

H d, J=7. 6Hz), 6. 26( 1H, d, J=7. 6Hz), 5. 01( 1H, dd, J=5. 0, 5. 6Hz)1BARgEatL00, J =
0, 13.4 Hz), 3.74 (1 H dd, J = 5.6, 13.4 Hz) 2.98 (3H, s), 2.68 (3H,

). L&vs (MtH)® miz 554 (t = 1.11 min.). Exanple 6 a 20 70 15 August 2005
-Br ono- benzgé 0(?

[3-(6-i mi PATHM: Yi}?’g&‘%ﬂ Hiphepsieilaming)fsdgpethyhf-piperazin-1-yl-1H-

oxo 1, 2- di hybenzimidaiot2syl)AtEypyridik e THd solddohMR ST 3@@(4154&@1‘ g 5(9 40

1H, t I—é? H
ﬁlar r ownijl r r 3 \er A0 rﬁﬁtsq']'l ﬁ‘?"e@gh‘(‘%ﬂﬁﬂ \%]1'4 §1- Ey%fo@mgéxyl -?hegiifwlﬁmmﬁ J =
Hé) QHZ ) 7;1 ﬁlm wm(lwr?on? ijo 7n7g4 :?441%:%“ + M Hsn diogane (19 IZ}LLH)Z‘)W25l d%i( 3H, s). LCVB
= S S).
( MeH) Y5 %‘ (@ “9“1“1&{ "‘g %wég’&{‘kﬁ?’ﬁ’oc A iopmaci d
- [ 3- (6-i M eapehtute: gbménma:hyim ihgh b&a.zm @h\d&ﬁﬁiﬂe%ombt)unafo 83 g, 100%) '

ox012d|hydo r|d 0D) S 9.41
(1H s), e % Sﬁ%’ﬁ‘?x?{%“"g w%*%égkqﬁ%zﬁﬁ 7.4 Hz),
7.36 (1 H, 5913@1!781 (2H, d, J= 8.6 Hz) '6.36 (1H, d, J= 7.4 Hz), 2.70 (3H,
s). LOMB (MrH)' mfz 441 (t = 15 0.96 mn.). Exanple 8 20

(S)-4-[2-(2- ChI or 0- phenyl) 1- hydroxyrret hyI et hyl am no] - 3- (6-i m dazol -1-y1-4
- met hy piatiy h(4,6Diel g iding 5 pridx : CD30D) S
9.41 (1H, s)bengi"géazgpeH narrowt J= 1.7 Hz) 7.76 (1H, narrowt, J= 1.7
Hz), 7.72 (IH narrow d, J=19Hz) 7.08 - 7.36 (6H m, 6.10(1H, d, J
= 7.7 H), 3.98 - 4.24 71 15 August 2005 (1 H, m, 3.84 (IH dd, J=4-4,11.2
Hz), 3.79 (IH, dd, J=4.8, 11.2 Hz), 8,35 (I H dd, J= 5.4, 13.6 Hz), 3.09
(1H dd, J= 7.8, 13.6 Hz), 2.72 (3H,">5§j'j> LOMS (MtH)' i z

=]

(
|
) -
q
7.
(1
5.
S
3

15 4,6-Dichloro-pyrimidine-5-carbaldehyde: DMF (7 mL, 0.09 mol) was added to
POCI; (21 mL, 0.23 mol) at 0°C. The reaction mixture was stirred at room
temperature for 0.5 h. 4,6-Dihydroxy-pyrimidine-5-carbaldehyde (5 g, 0.045 mol)
was added in small portions. The reaction mixture was heated to 90°C for 6 h and
cooled to room temperature. A large excess of crushed ice was added to the reaction

20 mixture very slowly under ice-bath. The mixture was extracted with CH>Cl>. The
combined organic layers were washed with water, brine, and dried over Na;SOy. After
concentration, the residue was purified by column chromatography (20% EtOAc /
hexane) to yield the title compound (4 g, 50%). 'H NMR (400 MHz, CDCls) 8891
(1H, s), 7.87 (1H, s). LRMS (M+H)" m/z 177.

25

eps

2-(4,6-Dichloro-pyrimidin-5-yl)-6-imidazol-1-yl-4-methyl-1H-benzimidazole: To

a solution of 5-imidazol-1-yl-3-methyl-benzene-1,2-diamine (180 mg, 0.96 mmol) in
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475 (t = 1.56 min.). 5 Exanple 9 a

(S)-4-[2-(3-Chl oro-phenyl) - 1-hydroxynet hyl - et hyl am no] - 3- (6-i m dazol -1-y1-4
- met hyl - 1H benzi m dazol - 2-yl ) - 1H pyri di n-2-one: 1H NVMR (300 MHz, CD30D) S
10 9.42 (I H, s), 807 (1 H narrowt, J =1.7 Hz), 7.75 - 7.78 (2H, m,
7.14 - 7.37 (6H m, 6.18 (1 H d, J =7.7 Hz), 4.07 - 4.11 (1 H m, 3.76
- 3.77 (2H m, 3.17 (1 H dd, J = 5.1, 13.7 Hz), 2.98 (15 Augdst 2005 8. 2,
13.7 Hz), 2.71 (3H, s). LCvs (MtH)' mz 475 (t = 1.57 min.). 15 Exanple 10
c

(S)-4-[2-(4-Chl oro- rreh am no (6-1mdazol -1-yl-4
- met hyl - | H benzi m"geq}aB%/] (%"’%' )"X %ﬁijl"fﬁo ‘68'?? ghichlorp- R%\ﬂl‘?“fl@ﬁ)‘é"ﬂfp&' delyiniop) S
20 9.42 §1 H, S)( 883)79g(ﬂl96—|mnﬂ)a)rmﬁ‘l&thhnol@1mL)l'IﬁcHZc)uon?meﬂrc@vlsﬁrreﬂlalrrb&Wt J
=1.6 H), 7.73 (I

m . 6. 19(1 H,d, J=7. 7 e rf)g’mg‘”id“l“( ‘i°"ﬁF‘2“’r?§'°“ ?ef‘i“d“ezvaszpf’g‘? 53 py flgsh cojurpy (1
dd, J =.5.3, 13.8 Iem))ma@g@ﬂxy((i%l-rhethiadpl LtH-ECZ)lB,ylcldl[Be fitleomporhd@ BO(BES55%).

LCVS (l\/HrH) mz A7 6 August 2005 Exanple 11 HNC 5
(S)-4-[2-(2- Brom) dé@ly%g[‘i) ﬁ"?ro% gﬁ et hyl am no] - 3- (6-1 m dazol -1-y1. 4-
met hyl - | H- benzi mdazol 2-yl)- 1H—pyr|d| n- 2 one: 'H NMR (300 MHz, CD30D) 8

3' ngS' H’7 183)6 (8 1&@%& H'efér)the Ere §ranoz J Z AQI%J;L 4'ﬂuor(¥-6§l¥et£)3| nl_'robgnzene.
1.9Hz), 7. 34(1H,s), 7. 03- 7. 16(3H, m) , 6. 09(1 H, d, J=7. 7Hz) , 4. 15- 4.27 (1H, m),
3.82 (2H, m, 3.35 (1H, dd, J 5.0, 13.6+~ F3 10 (1H, dd, J= 9.0, 10

13.6 Hz), 2.74 (3H, s). LCVs (IVH—|) mz 51 = 1.56 nin.). Exanple 12 15
(S)-4-[2-(3-Bronp-phenyl)-1- hydroxyneth L&t y no] 3-(6-imdazol -1 -yl -
met hyl - | H benzi m dazol - 2-yl ) - 1H—pyr|d| n- NVR (300 MHz, CD30D) 8
9.41 (1 H s), 8.06 (1L H s), 7.74 - (°2H° , 7.47 (1 H, s), 7.24 -

7.31 (4H, m, 7811 (1 H d, J:77HZ) 6.16 (IH d, J =7.7 Hz), 4.05 -
36111\]( 1 gi 3{7) i3367§ j‘g 'fhmﬂ% -é!u:lﬁp e ﬁgﬁgaci?]w ,5139:%1{9&&654'% uSp_e%ilg%o 1H
mn.). 73 (54.6g, 60 o, 1.365 mol) in 600mL of DMF was added di-s-Butyl malonate

(118g, 0.546 mol) at 0°C and stirred for 30 min. 2,4.6 trifluoronitrobenzene was

added as a solution in 400 mL of DMF (75 g, 0.42mol) over 3 hours and the solution

15  stirred at ambient temperature for 12 hours. The reaction mixture was extracted with

ethyl acetate (3X’s). The ethyl acetate was washed with water (3X's) and with brine

and dried over MgSO4 and concentrated to give 62 g of crude product. LCMS

[M+Na] - 396; 'H NMR (500MHz, DMSO) & 7.81 (m, 1H), 7.27 (m, 1H), 5.00 (s,

1H), 1.41 (m, 18H).
F. NH;
Nog
o o
Y;i%

2-(3-Amino-5-fleoro-2-nitro-phenyl)-malonic acid di-tert-butyl ester: To the

20

crude 2-(3,5-Difluoro-2-nitro-phenyl)-malonic acid di-ters-buryl ester (62g, 0.42 mol)
25 was added 700 mL. of 2M ammonia in methanol in pressure bottle. The vessel was
sealed and heated to 85°C for 18 hours. The reaction mixture was cooled and the
 vessel opened carefully and the methanol solution concentrated to provide 140 g of

crude material. LCMS [M+Na] - 393; 'H NMR (500MHz, DMSO) § 6.76 (dd,
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15 August 2005 Exanple 13 ()-4-(1-Hydroxynethyl -2-pen
t af | uor ophenyl - et hyl am no) - 3- (6-i m dazol - 1-yl -4- 5
nmet hyl - 1H benzi m dazol - 2-yl ) - 1H pyri di n-2-one: 'H NVR (300 MHz, CD3Q0D) S
9.40 (1 H, s), 806 (1 H narrowt, J =1.8 Hz), 7.77 (1 H, narrowt, J
7.74 (I H narrowd, J =1.8 Hz), 7.35 (IH, s), 7.29 (1 H, d,

(2H, s),

t 0. 96

, 6.19 {1
0 (1 H, dd,

'Am\aw\lm

(1 H s), 8.06 (1
Hz), 7.73 (1 H,

6.22 (1H,
3.23 (2H,
.). 10 Exanple 14

H, s), 8.67%,28H).d,
7

Hydr oxynet hyl - 2- napht hal en- 2-yl gt by] a
-1 H benzi m dazol - 2-yl ) - 1H-pyri di n-4-one: 'H NWVR (300 MHz, CD3CD) 8
H narrowt, J =1.7 Hz), 7.26 - 7.75 (1 1H m, 7.15 (1 H d, J
H d, J =7.6 Hz), 4.16 - 4.20 (1 H m, 3.75 - 3.86 (2H,
) o (3H , LGVB3-Annm554]uor0123n nylacelé a(:ﬂ! H‘o Lﬁi-;dzlglAmJahﬁﬂqu% Lnibip) -

S
S) - 4- (2- Cycl ohexy?éepywwm‘ﬁf Bi‘ﬁl/?séﬁﬁ(mﬁllss%fqlfﬁfd
15 1H benzi ni daZﬂzls-aBdeﬂlsl)ﬂl-bﬂi%EdrdhdheEte@&ﬂiO"C H.vr'ﬂMRys( 3RO sdrhizon @@Q@:te& 9 40

i di

7-36 (1 H,

), 4.35 (L H n), 3.82 (2H, d, J = 4.4 Hz), 3.50 (1 H, dd, J =
.6 Hz), 3.40 (1 H dd, J =87, 13F6HM 2.71 (3H s). LOVS (MH)'
(

mn.). 20 74 15 August 2 E%anpl e 15

Exa?ﬁe 16 N NN

J

d, J =7.6 H), 4.24 (1H n), 3.82 (2§ Adgusti260%. 6,
t, J =6.5H), 2.70 (3H, s). LCVMB (M+H)' miz 531 (t

n
1- Hyd | -2 t hyl 6-i ni dazol | - 4- met h
"1 bonz m datoP 2P kR a0 5 LHes. 1R e A0, Abbe. EDI0E) S
J =6.6 H), 8.07 (2H, d, J = 6.6 Hz), 8.06 (IH,
s), 7.28 (IH d, J =7.6 Hy), 6.24 (IH_d, J

i no)-3-(6-imdazol -1-y1l. 4-

Lin digkang_ et hy|

H’th Q%l égevt\z/:jé @XJS) ?mﬁ% ett% a\cﬁfat? \fas'téd Hlﬂzl 312[%; (;39%%) }a&% bnny 33 ( 1

narr o

H s), 6.34 (1iH, 'Ehc oﬂgamc'fra&lddm)a,s dricl B8r MgS0 Shd (whs bbncébated tS8vd Hgd.ofd, J =

4.9 Hz), 2.68 (3H
(MeH)' iz 447 (t

15

20

25

’cru ' J% dre b ECE)’[!'S),( YI‘-i'NﬁR (5081\4%52, DMS%)) g?2§18 (|_l|)’rs, rﬂn, 7L04C'\(/SB,
(G Rirg by |

2H), 6.68 (dd, J=10.9 2.8Hz, 1H), 6.47 (dd, J=10.9, 2.8Hz, 1H), 3.80 (s, 2H).

F. HH,
o

2-Amino-4-fluoro-6-methyl nitrobenzene: To the crude 3-Amino-S-fluoro-2-nitro
phenyl acetic acid (3.6g, 16.8 mmol) was added Cu,O (10.1 g,r 70.6 mmol) in 120 mL
of acetonitrile along with 50uL of methano! and the suspension was refluxed for 12
hours. The reaction mixture was filtered through Celite and the Celite pad washed
with water and ethyl acetate. The filtrate was extracted with ethyl acetate, washed
with water and brine, dried over Na;SO, and concentrated to give 2.95 g of material
which by 'H NMR was 80% pure. ESIMS [M+Na] — 193; 'H NMR (500MHz,

DMSO0j) 6 6.67 (s, 2H), 6.56 (dd, J=11, 2.8Hz, 1H), 6.39 (dd, J=11, 2.8Hz, 1H), 2.50
(s, 3H).

Procedure for the preparation of 4-Chloro-3-(4-methyl-6-morpholin-4-y!-1H-

benzoimidazol-2- ridin-2-one and 4-lodo-3-(4-methyl-6-morpholin-4-vi-

1H-benzoimidazol-2-y1)-1H-pyridin-2-one
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20 75 15 August 2005 Exanple 17 HN

(3S,4R) - 4- (3- Hydro) cy- 2, 2-di net hyl - chroman- 4-yl am no) - 3- (6-i m dazol -1 -yl -

5 met hyl -1 H benzi mi dazol - 2-yl)-1H pyridin-2-one: IH NVR (300 MHz, CD3QD) 6
9.36 (IH s), 8.02 (1H, narrowt, J= 1.7 Hz), 7.73 (1H, narrow t, J— 1.7
Hz), 7.69 (I H narrowd, J =2.0 Hz), 7.37 (1H d, J = 7.6 Hz) 18 -
7.30 (3H, M, 6.89 (1 H t, J=17.6Hz), 6.85 (1 H, d, J‘!&Asgusbr%@%e 61
(1 H d, J =7.6 H), 493 (1 H d, J =28.2 H), 380(1H d, J= 8.2 Hz),
2.46 (3H, s), 1.48 (3H, s), 1.35 (3H, s). LCvs (MtH)' 10 m(z 483 (t = 1.70
mn.). Exanple 18 HN 15

3-(6-Im’dazo|.I-yI-4-rrethyI-II—I-benzim'da/o\ﬂ-z-yl -4-(2-thi ophen- 2-yl -

et hyl am no) - 1H pyri di n-2-one: 'H NWR (50 O-d6) 5 13.17 (1H, broad-
s), 11.32 (1H, broad s), 11.03 (IH, broad s)59«9 (IH broad s), 8.22 (IH,
broad s),

7.91(1H,s),7.82(1H, d, J=2. 0Hz), 7. 41(1H,t, J=6. 9Hz) , 7. 36( | H, dd, J=1. 0,
623 (it d 20 9 EMedliggonso Wefﬁﬁn‘#&»fi«?ﬂm@n&lﬁé%%@é@cmﬁas% L g
Hz), 2.58 (3H, s).added Iﬁs(d&bguslidcﬁ@@ﬁolﬁ)mpaﬁhcbmﬂ@m 3.88 Gwion, 2eial - |

et hyl am nol - 1 Byr PaVRRSBERUBiFRAG A2 bt mi) MR aiepite(d75 8187
broad s), 11.27 (bweldTes dhPHF (600 00),@HshmpR-owthysy-niubniBe (3A0g1130s), 9. 58
EiT 1br3adJs) 7893{3?2‘“)0 sl ﬁ.g.fp?é\i% ?4’"1173%&%” gjereéé‘ﬂed%‘%g‘h‘g’%ﬁ’ Pf%d thmj‘@hs 8.0
Hz), 7.30 - 7.40 (Q'Hsoleon for, (omingte pd the flask sway segleghlhe rqyctm fiktupg, waststiredl at 3 6

22)71 ?Ozizg 1 g SSd%S Q&E for ngws ﬁilzwﬂzt‘)r%})m?‘ate%@n (idy alﬁrtf?@gucﬁ:)procﬁicl]vzas( 2H, t,
. 10 preab,sorbed on s1I1ca and this then transferred on top of a silica gel column. Elution

with hexane-ethyl acetate (6:4 to 4:6 to 0:1 gradient) gave, after evaporation of
solvents, the title compound (15.2 g red-brown solid, 49.3%). LCMS (M+H)" m/z 238
(t = 0.64 min.) 'H NMR (500 MHz, DMSO-ds) 8 7.32 (1H, ), 7.22 (1H, s), 6.96 (2H,
s), 3.72 (4H, broad s), 2.96 (4H, broad s), 2.21 (3H, s).

15

d

o
I\/N n —N
Q; \ 7

2-(4-Todo-2-methoxy-pyridin-3-yl)-4-methyl-6-morpholin-4-yl-1H-
benzoimidazole:

20  2-Methyl-4-morpholin-4-yl-6-nitro-phenylamine (15.2 g, 64 mmol) was suspended in
methanol (200 ml) in a PARR flask. Palladium on carbon (1.0 g, 10% Pd) was added
and the suspension shaken under 60 psi of hydrogen overnight. The mixture was
filtered through a pad of celite (under argon) into a 3-neck flask, the celite rinsed with
methanol and the filtrate diluted with methanol to a total volume of 500 ml and cooled

25  to 0°C. A solution of 4-Iodo—2—methoxy-pyﬁdine-3-carbaldchyde (14.6 g, 55.5 mmol)
in methanol (500 ml) was added slowly (during 3 hours). After addition of ~ ¥4 of the
solution the system was opened to air and stirred over the weekend, thereby reaching

room temperature. The reaction mixture was concentrated in vacuo, filtered through a
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15

3-(6-1mdazol -1-yl -4-net hyl -1 H benzi m dazol - 2-yl ) -4-(pyridin-2-yl met hoxy)-1
H pyridin-2-one: To a solution of

3-(6-iniidazol -1-yl -4-nethyl -1 H benzi m dazol - 2-yl)- 4- iodo-IFprridin-Z-one
(25 nmg, 0.06 mol) in DVF (2 nL) were added pyridine carbinol (26 0 24
mmol ) and cesium fluoride (36 ng, 0.24 nmol). The react i o5 Avgusti2e0%

heated to 130C for 14 h and cooled to roomtenperature. After 20
concentration in vacuo, the residue was purified by prep. HPLC to yield the
title conpound (8. ZZE?PC 349 . 'H NWR QSOO MHz, CD30D) 8 9.58 (1H, narrow

d, J = 1.2 gP2§ 3 {clugnt: methylenechlqugd - ethylmoetate - methangl 55A0-5) then = 1. 2

Hz), 8.12 (1 H ' S) erystalikd fﬁm%y( &%tateme tifle 88mpobhl “ﬁa@irs&l&\éﬂ hs brdwirsolid (£2.6#) »

7.81 (1H, narrow t i E& ?%& 77 15 August 20

(1H, d, J=7. 9Hz) , 7. 5al1f)-Flasheol ﬁh"é“%%f*(PfHC’ﬁth? ‘T’BF?E') l*%’oe%e‘mdél}'omﬂl 880 8(3H,

8 . 4L[CI;/B( g MEH) M{ZZ%Q Ppdck cc;hlzrﬂ.n (ikh fieRylkae JRYOHAPR |eﬁ1t%c:bmpgtandh|wlth IN:IM}’I’IMH HNt ﬁ :’

ro p uar i m dazo nmet hy

H- ben2|n1dazorpz €ﬁ¥%iH?§vPFﬁ¥ﬁgﬂ &ﬂéﬂﬂgiFW*mP¥§06 NFEBm¥IﬁHi§m 38-440 (IH

t7, 6%( 1ﬁ1 ;1H$) 23 ga]lxlg_cmsmmghﬁ& 471 (76 (1 bBlntin ) Tk N'Nﬂzksoa Miz4, Ebiy 5377k (9111*2) 10
S -

4.06 (2H, ), 2.6 ? %H-‘ '5%’) 1%@(‘&/&@5316?)26&%@“( proad 5), %2@(4%5))38 | e 22

(Ceneral procedur e #45 Hexarmpls sR3-128H, NG =155 Hz), 2.60 (3H, s), 2.21 (3H, s).

(S)-2 [ 4- (1- Hydr oxynet hyl - 2- phenyl - et hyl am no) - 2- oxo- 1, 2- di hydr o- pyri di n- 3-

yl]- 7-nethy|-3kkbenzinidazole-5-carbon|tr|Ie To a solutlon of

2- (4-chl or o- 2- oxo-

1, 2-di hydro-pyridin-3-yl)-7-nethyl - ke 5-carbonitrile (0.7 g,

2.19 mml) in DV (15 nL) were added N- ollne (0.66 g, 6.57

mmol ) and 20 (8)-(-)-2-am no-3-phenyl-1-p panQI (0 40 g, 2.63 mmol ). The

reaction m xture was heated to 80C for 6 It and then cooled to room

tenperature. After concentration in
4-Chloro-3-(4-methyl-6-morpholin-4-yl-1H-benzoimidazol-2-yl)-1H-pyridin-2-

one and 4-lodo-3-(4-methyl-6-morpholin-4-yl-1H-benzoimidazol-2-yl)-1H-
pyridin-2-one:

15 2-(4-lodo-2-methoxy-pyridin-3-yl)-4-methyl-6-morpholin-4-yl- 1H-benzoimidazole
(15.58 g, 34.6 mmol) was suspended in 1,4-dioxane (300 m}) and cone. agqueous HCI
(50 ml) was added. The mixture was stirred at ambient tcmperatdre overnight, then 3
hours at 50°C. The mixture was cooled to room temperature and poured into an ice
cold solution of NaHCO; (67 g, 0.8 mol) and filtered. The aqueous phase was

20  extracted with ethy! acetate. The solid material was dissolved in CH,Cl, with some
methanol, then extracted between water and CHxCl, . The combined organic layers
were dried over Na;SOy, and concentrated in vacuo to give an inseparable mixture of
the 4-Chloro- and 4-Jodo- title compounds. The product was used without further
purification. LCMS (M+H)" m/z 437 and m/z 345 (both t = 0.92 min.).

25
Procedure for the preparation of 4-[2-(4-Chloro-2.0x¢-1.2-dihvdro-pyridin-3-yl)-

7-methvl-SH-benzoimidazoI-S-yI]-piperazine-l-cgrboxvlic acid tert-buty! ester

and 4-[2-(4-Iodo-2—oxo-].2-dihvdr0—gxridin-3j[|)-7-methvl-3H-benzoimidazo]-5-

vl]-piperazine-1-carboxylic acid tert-butyl ester

30
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vacuo, the residue was purified by flash chromatography (3% MeOH / CH2C12)
to yield the title conmpound (0.59 g, 68% as a yellow foam'H NWR (400
MHz CD30D) S 7.74 (IH, s), 7.63 (IH, s), 7.12 - 7.27 (6H, m, 6.07 (1 H,

d, J =7.5Hz), 78 15 August 2005 3.97 (IH, nm), 3.74 (2H, t, J=5 Hz), 3.14
(1 H dd, J=5.5, 14.0 Hz), 2.94 (1 H dd, J= 7.9, 14.0 Hz), 2.60 (3H, s).
LCMS (MtH)' mz 400 (t = 1.71 min.). Exanple 23 HN 5 15 August 2005
()-2-(4-[2-(3-Chl oro-phenyl ) -2- hydroxy- et hyl am no] - 2- oxo-1, 2-di hydr o- pyri di
n- 3-yl}-7-nethyl -3H benzi m dazol e-5-carbonitrile: 1H NWR (300 VHz,
DVMSO-d6) 5 7.92 (1 H, s), 7.59 (1 H s),,7.28 - 7.47 (5H, m, 6.19 (1 H,
d J=7.3 H), 4.92 - 4.96 io (I H &«5\3-3.73(2H, m, 2.58 (3H, s).
LCVMB (M+H)' miz 420 (t = 1.99 min.). Exanplle &:

(S)-2-{4-[2-(3-Chl oro-phenyl)-1- hydroxyrret hyl - ¥l am noj - 2- oxo-1, 2-di hydro
- pyridin-3-yl}-7-nethyl-3H benzi m dazol e-5-car’bonitrile: 1 H NVR (400 MHz,
CD3CD)S7860H,S),7.10-733(6Hrr)612(1HdJ:76Hz)401

- 4.05 (1 H, , 3 2H 13.5

Hz), 2. 5 3 b0 (1115—'{3‘(“"%3'5'“*2“’654 c‘ﬁ‘ﬁw@fﬂ%wmz 'ﬁsalﬁﬁﬂrb?ﬁyyca%ﬁm byl g1

mn.). 20 79 15 Aueptest TQ@@ETCEX(&mthefZﬂumﬁkﬁj@v@mtrotoluenc (10 g, 58.79 mmol) in
2-{4-[2-(3-B t

((jl) hydio E)yrl(dl ngg }édr rhlfiﬁ{/ Geglﬁg%é%ﬁﬁlrrn? g;gxl(\d (nﬁnge?%qqeé@g_t% (300

MHz, CD30D) 5 7. 86“l(f@|)ldhd %)nethylrrfpaahplinemzs ¢ynL). 7r1@7res@mng+da¢)s¢1uaor@&sheazed46 (2H-

[T) é 879(52H( I % d3' rsl:ﬂﬂ'x Br % lll_q:%o]edQO 2(%)11‘% %ﬁperﬁ{&xre%[déﬂ;éne?i’\%ﬁgqthy n?&?ahedi&{)tnqﬂ) 5 1

mn.). 10 Exanple Dhg qngqmc ayer was washed with water (8 x 1500 mL), bnne (1 x 1500 mL), dried
()-2-{4-[2-(3-Fl uogwr mﬁWshWatgamﬁﬁﬁl@feﬁL b&'charﬁ‘m&uﬁmg)ﬁgrkjoﬂ% fxdiRagyridin
i 10 boiling absolute ethanol (800 mL) and concentrated to a total volume of 400 mL and

left to stand overnight at room temperature. The solution was further cooled to ~20

°C for 5 h and the resulting solid was filtered off and dried in vacuo to give 16.3 g

(83%) of a light yellow solid. 'H NMR (500 MHz, CDCl3) 8 6.16 (brs, 1H), 6.04

(brs, 1H), 3.70 — 3.60 (m,4H}, 3.38 - 3.25 (m, 4H), 2.53 (s, 3H), 1.48 (s, 9H); LCMS$

15 (M+HY m/z 337.

0
+
I
4-(3,4-Diamino-5-methyl-phenyl)-piperazine-1-carboxylic acid tert-butyl ester:
20 To a stirred solution of 4-(3-Amino—S-mf':thyl-4-nitro-phenyl)—piperazinc-l-carboxylic'
acid tert-butyl ester (15 g, 44.6 mmol) in methanol (2200 mL.) was added 20%
Pd{OH)2/C (1.6 g} and the suspension flushed well with nitrogen, followed by
’hydrogen. The resulting suspension was stirred overnight at room temperature under
an atmosphere of hydrogen (ca. 1 atm). The resulting suspension was filtered under
25  nitrogen through a pad of Celite and washed with methanol (400 - 506 mL). The
resulting material was used immediately. LCMS (M+H)" m/z 307.
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3-yl}-7-nethyl - 3H benzi m dazol e-5-carbonitrile: I H NVR (400 MHz, CD30D) S
15 7.70(1H,s),7.49(1H,s),7.22-7.32(4H, m, 6.92(1H,d, J= 8.9 Hz), 6.17 (1 H,

d J =7.2 H), 4.92 (1 H t, J 6.3 Hz), 3.66 (2H, d, J = 5.9 Hz), 2.56
(3H, s). LCMS (MtH)' mz 404 (t = 1.65 mn.). Exanple 27 NC HN 20 80 15
August 2005 ’

()-2-{4-[2-(3-Brono-phenyl) - 2- hydr oxy- et hyl am no] - 2- oxo- | 12-Adigugti2d0pyri di n
- 3-yl)-7-nmet hyl - 3H benzi m dazol e-5-carbonitrile: '"H NVR (300 MHz, CD3CD) S
7.92 (IH, s), 7.72 (1 H, s), 7.26 - 7.50 (5H, m, 6.19 (1 H d, J =7.1
Hz), 4.93 (IH t, J5=4.3Hz), 3.47 - 3.73 (2H m), 2.58 (3H s). LCMVB
(MtH)'" mz 464 (t = 2.00 mn.). Exanplie /
(S)-2-[4-(2-Hydroxy-2-phenyl - et hyl am no) - R-. " Adi hydro-pyridin-3-yl]-7-.
met hyl - 3H benzi m dazol e-5-carbonitrile: "H N d Mz, CD3CD) 8 8.04 (1H,
s), 7.74 (1 H, s), 7.24 - 7.51 (6H m), 6.22 d, J =7.5 Hz), 5.00 (1
H m, 3.64 - 3.74 (2H, m, 2.60 (3H, s). LCMS(IVH—D mz 386 (t = 1.65
mn.). 15 Exanples 29-35 were Erepared fromcomercially or readily

avai | abl e di am nes*[a#iriedo-dunethoxyenyriding3-shd-roethlet-benzpinidazol-5-yl]-

4-i odo- 2- met hoxy- ppif;é:dt.ﬂ@-i%aﬂimw diﬁmééiﬂmtﬂ%tgﬁ‘-%rd s'ElFer éo'ihnﬁﬁ BPJ"% .

Exanpl e 29 HN 20 - B raono- 4- net hoxy- phe -2-hyd

r oxy- et hyI anmn Oi %ﬁfé %mftpylrphﬁ@flbplperazme-l-carboxyllc acxd tert -butyl ester (44.6 mmol —

1H benzi ni dazol - 2- a;&u)unbg-&qmntdﬂvé}s:anm%wouﬂs: fre@andda 127@%%@% underl 3. 26
(1H, broad s), 10.93 (I1H, br ‘725 ? acg br oad st (I'H, s), 7.54
81 15 August 2005 *P'E&FP 215{“’5'(?1)‘”3 Aipwly addga (2 (b} via addifion fahpgl, a(smluPPn 47 =82
Hz), 6.29 (1 H, d 1odb—2=mim5xﬁjndm653—&5baide5ydézlf((1§'|57 Minmod) i dnHydkus Sthandd 74 -
3.79 (1H m, 3. 6%225 )6 gl‘hg: res't;}tmgzoluuon erE then st?rred at 0 °C for an additional 30 min,.

10 the cooling bath was removed, and the reaction mixture was allowed to stir at room

}6

temperature in the presence of air for 72 h. The resulting solution was concentrated in
vacuo and the residue was dissolved in dichloromethane (1500 mL) and the solvent
removed in vacuo (repeated 3x). The resulting dark foamy solid was dried under high
vacuum. 'H NMR (500 MHz, CDCI3) § 7.82 {d,IH,J=54Hz),750(d, 1H,J=54

15 Hz), 6.98 (brs, 1H), 6.90 (brs, 1H), 4.05 (s, 3H), 3.67 — 3.58 (m, 4H), 3.18 — 3.09 (m,
4H), 2.63 (s, 3H), 1.49 (s, 9H);. LCMS (M+H)* mfz 550.

20 4-Iodo-3-(4-methyl-6-piperazin-I-yl-IH-henzoimidazol-z-}fl)-lH-pyridin-Z—one:
To a stirred solution of 4-[2-(4-lodo-2-methoxy-pyridin-3-yl)-7-methyl-3H-
benzoimidazol-5-yl])-piperazine- 1-carboxylic acid tert-butyl ester (24g, 43.7 mmol)
was added 1,4-dioxane (750 mL) and 6 N aqueous HCI (30 mL) and the mixture was
heated to 75 °C ovemnight. The solution was cooled to room temperature, the

25 supernatent was poured off, and the resulting dark gummy solid was washed with
anhydrous diethyl ether (3 x 500 mL) and dried in vacuo to give 17.7 g2 (93%) of the
titke compound as a dark solid that was used as described to prepare 4-{2-(4-Chloro-2-

oxo-1,2-dihydro-pyridin-3-yl)-7-methyl-3H-benzoimidazol-5- yl]-piperazine-1-
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5 Owe (t)-4-[2-(3-B
r ono- 4- net hoxy- phenyl ) - 2- hydr oxy- et hyl am no] - 3- (4, 6-di br ono-

1H benzi m dazol - 2-yl ) - 1H pyri di n-2-one: 'H NVR (500 MHz, CD3COCD3) 6 13.18
(1H, broad s), 11.18 (1H, broad s), 10.20 (1H, broad s), 7.92 (1H, s), 7.78
(1H, 10 s),7.52-7.55(3H, m,7.03(1H,d, J=8.5Hz), 6.28(1H,d, J=7. 4Hz), 5. 06-5. 08
(1 H m, 3.86 (3H, s), 3.73 - 3.77 (1H, m, 3.66 -3.70 (15August 288anpl e
31 15 6r ONe _ _
()-4-12-(3- Brorm 4- met hoxy- phenyl ) - 2- hydr oxy- et hyl am noj] . 3- (5, 6-di chl or o-

(1 ?Hb?};”Z%msg?iﬂ' dd, %‘lrgc”‘%%&thz? lb@“’%i‘% 24([?#%\"'}/%"7{’ T8 HY‘%D@% - 767259(1

H d, J = 7.5 Hz), m8hgs3H-b&z0iGdazold; ylh{)lper&u&gl éadeadyhts:)c;d t8rt-Budtyl eslr; 7BCKIE H,

, 3.70 20 - 3 7 1 € N
?2) 3- (1H Benzi ni d(g% A %/ZE%G iﬁﬁi %éé%'gg §’°|")‘/9§Rh A %&H’ elt%rqasﬂ?"f’\so] - 1H
- 5 pyridin-2- one.m@WM@(SOO MHz, CD3000D3) 5 7.80 (IH, s) 7.64 - 7.69
(2H, m, 7.60 (4H, d, J = 7.7 Hz), 746-748(2H m, 7.33 (tH t, J =
7.8 Hz), 7.19 - 7.22 (2H,n)',659(1HdJ 4.5 Hz), 5.12 - 5.14 (IH,
M, 5.13 (1H, dd, J = 4.5, 7.2 Hz), 2(1H dd J =45 13.6 H), 3.71
(1 H dd, J = 7.2, 13 6 Hz). 10 Exarrp J—|N 3 Ben2| ndazol - 2-yl
- 4- [(pyr|d|n 2-yl nethyl) am noj - 1H-pyr|d| NVR (500 MHz,
CD3COCD3) 5 8.96 - 8.98 (1 H, rr),846-84 ,803(1H 15 d, J -
= 8.0 H), 7.93 (IH, t, J = 6.4 Hz), 7.69 - 7. 73 (2H , 7.53 (1H, d, J =
7.5 Hz), 7.28 - 7.32 (2H, s), 6.34 (1 H d, J = 5Hz) 5.29 (2H, m.

Exanpl e 34 OH 20 4-[2-(4-Chloro-2-0x0-1,2-dihydro-pyridin-3-yl)-7-methyl-3H-benzoimidazol-5-
yl]-piperazine-1-carboxylic acid tert-butyl ester and 4-[2-(4-Iodo-2-0x0-1,2-

10 dihydro-pyridin-3-yl}-7-methyl-3H-benzoimidazol-5-y1]-piperazine-I-carboxylic
acid tert-butyl ester: To a stirred suspension of 4-lodo-3-(4-methyl-6-piperazin-1-
yl-1H-benzoimidazol-2-y))-1H-pyridin-2-one (17.7 g, 40.7 mmol) in dichloromethane
(750 mL) was added di-tere-butyl dicarbonate {9.8 g, 44.8 mmol) and triethylamine
(67.4 mL, 483.6 mmol). The mixture was stirred at room temperature for 30 min. and

15 purified via flash chromatography on silica gel. After elution with dichloromethane
followed by 2.5% methanol/ethyl acetate, homogeneous fractions were combined and
partially evaporated in vacuo to give the product as a yellow solid, following filtration
(8.9 g, ca 41%, 2 crops). '"H NMR (500 MHz, CD3;0D) 8 7.25 (4, 1H, ] = 6.9 Haz),
6.97 (d, 1H, J = 6.9 Hz), 6.97 (brs, 1H), 6.89 (brs, 1H), 3.65 ~ 3.56 (m, 4H), 3.16 -

20 3.07 (m, 4H), 2.55 (s, 3H), 1.49 (s, 9H); LCMS (M+H)* m/z 536. (Note: A small
peak (4-chloro-pyridin-2-one) in the LC/MS shows m/z 444, 446).

Procedure for the preparation of 3-[6-(4-Amine-piperidin-1-yl)-4-methyl-1H-

benzoimidazol-2-yl}-4-iodo-1H-pyridin-2-one and 3-[ 6-(4-Amino-piperidin-1-yI)-

25 4-methyl-1H-benzoimidazol-2-vl]-4-chloro-1H -pyridin-2-one

" .
Boc” N

N NH,

; NG,




83 15 August 2005 (S)-3-(1H Benzi
m dazol - 2-yl ) -4-(1- hydroxynet hyl - 2- phenyl - et hyl am no) - 1H pyridi n-2-one: 'H
NVR (500 MHz, CD3COCD3) 8 7.67 - 7.69 (2H, m, 7.15 - 7.44 (8H m, 6.31
(1 H d, J=7.5Hz), 4.10 - 4.13 (1 H m, 3.76 - 3.82 (2H, m, 3.23 (1 H,
dd, J = 5.6, 13.7 Hz), 3.04 (1H, dd,”J = 8.1, 13.7 Hz). 5 Exanple 35 Br

Adie ()-3-(1H Benzi 15 August 2005
m dazol - 2-yl ) -4-[ 2- ( 3- br ono- 4- met hoxy- phenyl ) - 2- hydr oxy- 10
ethylam‘no]-ll—l—pyridin 2-one: '"H NWR (500 MHz, CD3COCD3) 6 7. 78(1H s),

7.68 (2H, s), 2 6
8. 4 Hg), 6.5214 qh(:”g'“?'?‘”é "'?t'g’%"°'8%ﬂ'§')(ﬂ'lﬁr' 4‘3’9%"&"8" a"}‘s ?fFE')“Yf 3 87
(3H, s). 3.79 (1 lestertd5-Flitoro-4methyl-2b@trd-phy lamne 10.91 4, 54, mehdl), 41N:Bdc2 13. 4

Hz) . 15 Exanpl es %ﬁifnoPﬁggnW 68g,§8ﬁr ed}) %go%rrc%yggly}ammsec(ggrﬁ mmEf:(l?grPcJ e 36

(CGeneral procedure exa
(S)-4-{2-[4-(1- HchM»S@(ﬂ@trhiyhreZerpmmwndeﬁrl‘e;llaasmﬂm)rﬁmﬁmo%raaoﬂbrhmdﬁm pyridin

i- sgbylo]p;/rémaég ¥l :I'O s POLL n sau. ra?clfi-agﬁegllag Nﬁ%(?&rs%lzulngne anld egl;ar{cttjox\yll Ic(t:hy acetate
(S)-4-(I-hydr oxynﬁbhyﬂga@c b]smsnyére efakhet suith vajer Bx) and brine, dried over Na,SO; and

4- met hyl - 6- pi per I i | di n-2-one (30

(() 063 8% 15 ,Icg\ult\[;)usts?l gdfglb%mﬁ %S)#ciplﬁ%neﬁpoanogm??%%hc élpeédibﬂéﬁleisfwﬁlra{’fﬁ o

i socyanate (2 drop¥hylantes J0e¥et. ﬂ@n33ﬂ6ﬁmgﬂvethnalslesdpmpquadeyellmmltcbﬂpﬂr ature
f 5 Co

HPLC o yi el d ¢ hett Pry encis Vb 8510 1R:ss il LR (e ShBD B Lol

7.55 (1H s), 19. 1670 UH.2@ad HH2291H, 6,/122.6 Heb), €13 (1H-d,7.82 5 Hef 3.88 @, 14 03

(1H, m, 3.92 (qui H 1

11.2 H), 3.70 (115]H§% 3%8(16{ @’%g)ﬁ%%ﬁ “?1“2)3)3182@' }I’HI 9%1& T (1 H,
dd, J = 5.6, 13. ?1#&1}) 1289211@H4HQH9 8.0, 13.7 Hz), 2.64 (3H, s), 1.19
(62-1, d, J = 6.8 Hz). LCVMS (MtH)' mz 545 (t = 1.99 mn.). 10 Exanple 37
(S)-4-{2-{4-(1-Hyd _ ; _ o

roxymet hyl - 2- phenyl - et hyl am no) - 2- oxo# -di hydrospyridin-3-yl]-

7-met hyl - 3H- benzi m dazol - 5-yl } - pi perazilpes] -caxb lic acid ethylam de: 1H

8 ey
t

15

{1-{2-(4-Iodo-2-methoxy-pyridin-3-yl)-7-methyl-3H-benzoimidazol-5-yl]-
piperidin-4-yl}-carbamic acid tert-butyl ester: {1-(3-Amino-5-methyl-4-nitro-
phenyl)-piperidin-4-yl]-carbamic acid tert-butyl ester (1.54 g, 4.4 mmol) was
dissolved in methanol (100 ml). Palladium on carbon (0.3 g, 10% Pd) was added and

20 the suspension stirred vigorously under a balloon pressure of hydrogen overnight. The
mixiure was filtered through a pad of celite (under argon) into a 3-neck flask, the
celite rinsed with methanol and the filtrate cooled to 0°C. A solution of 4-Iodo-2-
methoxy-pyridine-3-carbaldehyde (1.21 g, 4.6 mmol) in methanol (50 ml) was added
slowly (during 2 hours). The mixture was stirred overnight under air at ambient

25  temperature, then concentrated in vacuo. Flash column chromatography on silica

(eluent hexanes-ethyl acetate -methanol 5-4-1 gave the title compound. (0.79 g, 32%).
LCMS (M+H)" m/z 564 (t = 1.31 min.).




15 (400 MHz, CD30D) S 7.55 (1H, s), 7.12 - 7.28 (7H, m), 6.12 (1 H, d, J =
7.8 Hz), 4.01- 4.05 (1 H n), 3.62 - 3.81 (10H, ), 3.24 (2H, q, J = 7.2

Hz), 3.08 (1 H dd, J =5.6, 13.7 Hz), 2.91 (1 H dd, J = 8.0, 13.7 Hz),

2.65 (3H, s), 1.14 (3H, t, J = 7.2 Hz). LOVB (MH)* iz 531 (t = 1.93

mn.). 20 Exanple 38 85 15 August 2005

(S)-4-(1-Hydr oxynet hyl - 2- phenyl - et hyl ami no) - 3- { 4- net hyl - 615 Augushreofy| -

nmet hanoyl ) - pi perazi n-1-yl]-1H benzi m dazol - 2-y1] - 1H pyri di n-2-one: To a

sol ution of

(S) -4-(1- hydroxynet hyl - 2- phenyl - et hyl,gm no) - 3- (4 rret hyI 6- pi perazin-1-yl -

H benzi m dazol -2-yl) -1 H pyridin-2- one\@ 3 mmol ) in nethanol (2
m.) was added 5 benzoyl chloride (1 drop c fon mxture was stirred
for 5 mn. and concentrated. The resi due ur 4 ed by prep. +HPLC to
yield the title conpound (11 ny, 33%. (400 MHz, CD30D) S748-
7.54 (54, m, 7.37 (1H, s), 7.13 - 26(7H m, 6.08 (1H d, J =

57 2 ) (Sl g o Sty v+13w§o-‘1§t“89d?1H‘]

dd, J= 8.0, 13.7 i oytiip;2-¢he@fd 3-Bi-{4- Ahinolp@dridirivibid)-4-methylSABbéizoimidazbf2mi n. ) .
Ex le 39 15

(S;mApf ?I Hydroxyma{!h I-Chgjmf%Hr‘Rrrld r{% Te nlllr% ?dfgﬂéfg%(ﬁ gdfi'f] 3p"fnp PRS- 1- yl}
4- et hyl -1 H benzi ﬂHdElZ?@IleaZyl ¥ afll-lallpplydmdtyh}r@rm aC‘ﬁde:a-bswl aster (330 ofg, 0.59

(S)-4-(1- hydroxynﬁ,tn{by)lwa%sm&{axdmamibﬂ?gg%méné&g@ﬁf sfoft P RELAEANEd Y1 -2

H benzi m dazol éﬁ -1 H pyridi n-2-one
m.) was added acet @hf@lwctlﬁv)“&mquwawm@@! ambient tepipeidONBImighD, thennt ) .

The reaction m Xt Ugdhchidbted b vab@do glve ZIQmEéB:QH%lE%GR%%FMEQ o anll 4 300
concentrat ed |n vacuo. The re5| due was purified pre HPLC t o yi eld the

title conpound '@1240rompaunds. Theproryst ("’&%)'G‘ewh Eypusiication. LEMS (MEH)* ( 6H,
m, 7.08 (1 H s), mk436ahdmtd 358 jborta Qheddinky d. J = 7.9 Hz), 3.58 - 4.01 (1
H m, 3.34 (1 H mM, 3.14 (1 H n, 2.98 (1 H, dd, J =59, 13.7 Hz),
2.83 (1 H dd, J =7.9, 13-7 Hz), 2.60 (3H, s), 1.44 (6H d, J = 6.7 Hz).
LOVMB (MrH)* m'z 501 (t = 1.80 min.). poIo L Mgt 2005 Exanpl e 40
(S)-3-[6-(4-Benzyl - pi perazine-1-yl)- 4-onet hyl - en2| m dazol -2-yl J-4-(1- s
hydr oxynet hyl - 2- phenyl - ei hyl am no) - | H pyri di n- -one: 1H NWVR (400 MHz,
CD30D) S 7.50 - 7.57 (6H, m, 7.04 - 7.27 (7H, m, 6.07 (IH d, J=17.8
Hz), 4.22 (2H, s), 3.97 -

15 3-Methyl-5-(2-morpholin-4-ethoxy)-2-nitro-phenylamine: To a solution of 2-

morpholin-4-yl-ethanol (5 g, excess} in THF (30 mL) was added NaH (0.21 g, 8.82
mmol) in portion under ice bath. The reaction mixture was stirred at room temperature
for 30 min. Then 5-fluoro-3-methyl-2-nitro-phenylamine was added. The reaction
mixture was heated to reflux for 6 h, cooled to room temperature, and concentrated.

20 The residue was diluted with water and extracted with EtOAc. The combined organic
layers were washed with water, brine, and dried over Na,SOQ,. After concentration, the
residue was purified by column chromatography (20% EtOAc / hexane) to yield the
title compound (0.70 g, 85%). 'H NMR (400 MHz, CD;0D) & 6.10 (1H, s), 6.09 (1H,
5}, 4.38 — 4.42 (2H, m), 3.92 - 4.08 (4H, m), 3.72 (IH, d, J = 12 Hz), 3.53 - 3.56 (2H,

25 m), 3.05-3.10 (2H, m), 2.48 (3H, 5). LCMS (M+H)* m/z 282 (t = 0.73 min.).
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)_

4
LCVS
2]

.00 (1 H m,
(MtH)' i z

3-[6-(4-Acetyl

2- (3-chi oro-

phenyl ) - 2- hydr oxy- et hyl am no] - 1H pyri di n- 2- one:

549 (t = 1.93 min.). 10 Exanple 41
- pi perazi ne-1-yl)-4-methyl -1 H benzi m dazol - 2-yl ]

3.34 - 3.77 (2H, m), 2.82 - 3.04 (I OH, m), 2.58 (3H, s).

1H NVR (400

MHz, CD3OD) 3 7.50 15 (1H,s),7.25-7.49(5H ), 7.20(1H,s),6.25(11-1,d,J= 8.0

Hz), 4.94 (If

dd, J = 4.6, 7.1 Hz), 3.88 - 3.92 (411, H Augusp2003.

(6H, m, 2.62 (3H, s), 2.20 (3H, s). LCMs (MH)' mz 521 (t = 2.13 m
87 15 August 2005 Exanple 42 HN '
()-4-[2-(3-Chl oro-phenyl)-2-hydroxy-et hyl am no} - 3- (4- net hyl - 6- pi per azi
| -1H 5 benzi mdazol -2-yl) -1H pyri di pxe2- FEgﬁ;NNR (400 MHz, CD30D)
2H\S
(

7.47 (1H s),

Hz), 4.90 (1H m,

7.25 - 7.38 (41-1, m), 7.0

. 6.25 (1H, d, J = 7.
3.42 - 3.66 (10 H, ),

479 (t = 1.90 mn.). Exanple 43 NN 10

()-4-12-(3-Chl oro-phenyl) - 2- hydr oxy- ethylanﬁﬁ%
e- 1l-yl)-4-methyl -1 H benzi m dazol - 2-yl ] -.1H pyr
(1
7.6 Hz), 54.91 - 493 (1 H m, 3.89 - 3.92 (2H m, 3.51 - 3.64 (5
m, 3.31 - 3.37 (
6 Hz). LCMVB (

CD3OD) S 7. 47

= 6,
2005

3-[6-(4-isopropyl - pi pe
{dda<2- one: ' H NVR (400
H s), 7.25 = 7.38 (4H, n), 7.06 (2H, s), 6.26 (1 H,

ey oot 2{*-3"'%811‘%59%%3"%*%%*1&%%"@%%-% 15 August

dihydro-pyridin-3-yl}-3H-benzimidazole-5-carbaldehyde: To a solution of (5)-7-

65
n.).

n-1-y
8
6

3H, s). LCMB (M:H)' iz

razin
MHz,
d, J
H

d, J

(S)-6-(1-Hydr 0xy r;@dabl]b?&?lp[%qgl?éi#oﬂdﬁxﬂm -Rftkox3-etR1dntThd 3281l 7. Bhyofs PRidw! - | H
(S)-2-[6-Chl or 0y5 3( g3 %ylgfagglpd‘a{qlg;p _cg;b?mmppyqlio mg, 0.31 mmol) in THF (50 mL) was
| H-benzi nmi dazol - 2-alida IDWAITH i P Biuet® s¥luasd, 185 md- PBS MidonRE ORRE Tz Mlactiol0 @
sol ution of 2-(4,6-dichl orq-

i mi dazol - 1- yI - 4- mdPHAFe Va5 she fﬁ‘}%%é%ﬂgh(ﬂla%wﬁ{jd (- 78C- FBAS Q- Fmbswasr opa
(5 nmL) was added /(% ﬁhém&tlaﬂlni)@urgwﬁhw 13 B0 P4 78{BR£6Y8 waldr A3nIivRk) and

benzi m dazol -

triethyl am ne

10

20

25

added. The reaction mixture was warmed to room temperature and concentrated. The
residue was passed through a small pad of celite. The filtrate was concentrated and
pl;riﬁed by prep. HPLC to give the titled compound (67 mg, 43%). '"H NMR (400
MHz, CD;0D) 8 9.45 (1H, s), 7.62 (1H, s), 7.56 (1H, narrow d, J = 1.6 Hz), 7.44 (1H,
natrrow d, /= 1.0 Hz), 7.32 - 742 (2H, m), 7.24 - 7.30 3H, m), 6.24 (1H,d, 7= 7.6
Hz), 5.01 (1H, m), 3.65 - 3.76 (2H, m). LCMS (M+H)" m/z 487 (t = 1.76 min.).

M
Ny N NH
oo

$-(1,4,5,6-Tetrahydropyrimidin-1-yl)-3-methyl-2-nitro aniline: To a
stirred solution of 2.0 g (11.76 mmol) of the 5-Flouro-3-methyl-2-nitro aniline in 10
mL of DMSO was added 1.2 g (14.11 mmol) of 1,4,5,6-Tetrahydropyrimidine, and
2.43 g (17.64 mmol) of potassium carbonate, and the mixture was heated at 100°C for
10 hrs, cooled, diluted with water, and extracted with Ethylacetate containing 5%
methanol. The combined organic extract was washed with water, brine and dried
{Na;SQ,). Evaporation of the solvent furnished the residue, which was

chromatographed (20% of 2M ammonia in methanol and dichloromethane) to produce
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(0.5 m). The reaction m xture was heated to 80C for 4 It, cooled to room
tenperature and concentrated with high vacuum The crude product was used
for the io next step without purification. LCMS (MtH)' mz 460 (t = 2.13
mn.).

(S)-6-(1-Hydroxynet hyl - 2- phenyl - et hyl am no) - 5- (6-i m dazol -1 -yl -4-net hyl -1 H
benzi m dazol - 2-yl )-3H pyrim di n-4-one: To a solution of 15 August 2005
(S)-2-[6-chloro-5-(6- imdazol- 1-yl-4-nethyl -

H benzi m dazol - 2-yl ) - pyri m di n-4-yl am no] - 3- phenyl 15 propan-l-ol in 4 N

HCl (0.5 nL d t t Th
reac'gl on m Z(t 3pe %ggﬁ ﬁéd’qfh% i‘%ﬁ?ﬁ %{#/a%[ Cﬁ:q’?ﬁ&ﬁ %Pp{%%’(ﬂ]?)éar%?éﬁﬁ} ee
and neutralized w 6153 aHm@Ni=2. STHHPS.SB0QIH. 4, JAf 2. eHz); 9.08 €TH, ﬂgugrmz)tineg(ggsl due

Steps) . 1H R (aba inbHochBaR £15 58T b Rk Bonnt (sl s iyt o

(I'H narrow dd, J m/2IB51t60.78&m)Hz), 7.93 91H, s), 7.77 (1H, narrow dd, J =
1.6, 18Hz) 773(1H narrowd, J =19 Hz), 7.11 - 7.21 (6H, _m, 4.70 -
4.74 (1 H, ?374 2H, d, J 4.7 Hz), 3.11 (I H dd, J = 6.1, 13.5 Hz),
3.00 (IH, dd '3 EX@“PIQJ(Geddzi)l,ilr@:dlﬁ‘e(f@fé,xam]ﬂesL-GIIB (MtH)' mz 442 (t =
2.17 mn.). 25 Exarrpl es 45 - 383 were prepared according to the general

nmet hods descri bed above (Schene 111) LCIVB conditions: a) YMC Cl18 S5 4.6 x
50 mm O0- 100% gr adi ent over 4 m n*; é’ i n floow rate 30 b) YMC ODS-A C18
S7 3.0x 50 mm O0- 100% gr adi ent over mn flowrate c) YMC C18
S5 4.5x 50 nm O- 100% gradient over 8 mn 2“N m/mn flowrate 89 15
August 2005 d) YMC C 18 S7 3.0 x 50 mm O- 100 radient over 3 mn*; 5
mJrin flowrate e) YMC ODSA S3 6.0 x150 mm - 100% gr adi ent over 5 m n*;
1.5 mbmn flow rate 1) PHS-PRI MESPHERE C18 46 x 30 mm O - 100% gr adi ent
over 2 mn*; 5 5rT1Jn1anowrateg) YMC C18 S7 3.0 x 50 nm 0 100%

0 00% gr ad ent® ovSr AR Ll amith Ao PR 5773 0
50 mm O - 100% gr'mﬂmen@azelfbvl)-lf@mdnﬁz-oﬁe TomisolutidOoff3H6uwnidatod 1jy)-4-YddhyKt er r a
C18 S7 3.0 x 50 "My ferici@ON AL RD LGB  ERY S dir2- BA V30 mi2, S04 indi) BBME (1

ml.) were added (5)-(-)-2-phenylglycinol (26 mg, 0.18 mmol) and N-

methylmorpholine (0.1 mL). The reaction mixture was heated to 80°C for 6 h and

15 cooled to room temperature. The solvent was removed under vacuum and the residue

was purified by prep. HPLC to yield the title compound (16 mg, 52%). 'H NMR (300

MHz, CDy0D) § 8.07 (1H, narrow t, J = 1.7 Hz), 7.76 (2H, 5), 7.27 - 7.48 (7H, m),

7.21 (1H,d, J=7.5 Hz), 6.11 (1H, d, /= 7.5 Hz), 4.92 (1H, m), 4.03 (1H, dd, /= 4.5,

11.2 Hz), 3.95 (1H, dd, J = 6.2, 11.2 Hz), 2.75 (3H, 5). LCMS (M+H)"* m/z427(t
20 1.44 min.)

Example 2

25
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rate k) YMC Pro-ODS C18 S5 4.6x33 mm O - 100% gradi ent over 3 min*; 4
mMnn flowrate 15 1) YMC ODS-A C18 S7 3.0 x 50 mm O - 100% gradi ent over
4 mn*; 4 n/mn flowrate * Gadient begin with 10% net hanol / 90% wat er
(0.1% TFA) and end with 90% nethanoUlOQ% water (0.1% TFA) Exanpl e
#NanmestructureT (mn.)Mass (MtH)' m z 4-(2-Fl uoro-tom benzyl am no)- 3-(6-
45i m dazol -1-yl -4-nethyl -1.43(1)415 | H benzi mi dazol - 2-yl }5 August 2805- 2- one
4- (3, 4-Di net hoxy-ii benzyl am no)-3-(6-" 46i m dazol -1-yl-4-nmethyl -1 457
37(1) I H benzimdazol -2-yl)-. IHpyridin-2-one 3-(6-1mdazol-lyl-4-L1 " O
methyl -1H,2.17 (a enzi m dazol 4-" """ [(pyridin yl met hyl ) -
ani no] - 1H pyri di n- é§6ﬁéﬁ’gﬂ‘x1§'@0%?he2®éﬁ "Q’B}'“EQ](:‘I&PW%R&M ethyl-1H-
2- phenyl rxhyl ani nOl)»er@hmé&ol ﬂfﬂpbyrid'ﬂiz-oﬁe 'ﬂx N‘LﬁRQ ﬂ{z@ﬁ%&ﬁ%b A ieh),
benzi m dazol - 2-yl ) -1 H Hp R) -4 - Hydr oxyne
8.06 (1H, 8), 788(1H s) 776(1H s), 771(1H s), 7.59 (IH, d .! 78Hz) 7.47
(1H,d,J=78Hz)7.32 (1H, s) 7.29 (1H,d, /= 7.6 Hz) 7.09 (1H, t, 7 = 7.8 Hz), (6.24
5 (lH,d,J=7.6 Hz),4.97 (1H, dd, /= 5.0, 6.0 Hz), 3.75 (1H, dd, /= 5.0, 13.5 Hz),
3.67 (1H, dd, J = 6.0, 13.5 Hz), 2.68 (3H, s). LCMS (M+H)* m/z 553 (t = 1.43 min.).

Example 3

N-‘ﬁ
S -
@Nf C
HN
HO

10

(*)-4-{2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-(6-imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-1H-pyridin-2-one: 'H NMR (300 MHz, CD;0D) §9.39
(1H, narrow t, J = 1.4 Hz}, 8.04 (1H, narrow t, J = 1.7 Hz), 7.76 (1H, narrow t, J = 1.7

15 Hz), 7.69 (1H, narow d, J = 1.9 Hz), 7.55 (1H, 5), 7.23 - 7.42 (5H, m), 6.25 (1H, d, J
=7.6 Hz}, 5.01 (1H, dd, J = 4.8, 6.4 Hz), 3.76 (1H, dd, J = 4.8, 13.4 Hz), 3.66 (1H,
dd, J = 6.4, 13.4 Hz), 2.67 (3H, 5). LCMS (M+H)* m/z 461 (t = 1.46 min.).

Example 4
20

Br
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2- phenyl - et hyl am no) - 3-Y~r (6-im dazol-1-yl-4-" NN1.48 (b)441 49nethyl -1 H

benzi m dazol -2-yl)- 1H pyridin-2-one N-{ 2-[3-(6-1m dazol-1-%

yl -4-met hyl -1 H 50benzi m dazol -2-yl)-2-1.55 (L) 392 oxo-1, 2-di hydro-pyridin-
4-ylam no]-ethyl )- acetamide - - n dno)-3-(6 (6 ?c benzylam no benzy-

I m dazol -1-y1 4-nethyl-" NN 511 H- benzi m dazol -2-yl)-1.97(1)429 |

H pyri di n-2-one w oN 4-[2-(3H | m dazol -4-yl)- ethyl am no] t8August 200§ a) 401

52i m dazol -1-yl 4-nmethyl -" " | H benzi m dazol -2-yl)- | H pyridin-2-oneNJ
4-(3,4-Di hydro-2H o0 gtiinolin-1-yl)-3-(6-1.88-(a)423
53i mda7ol -1-yl -4-pethyl - | H benzi m dazol -2-yl)- 1H ridin-2-one

(£)-4-[2-(3-Bromo-phenyl)-2-hydroxy-ethylamino]-3-(6-imidazol-1-yl-4-methyl-
1H-benzimidazol-2-y1)-1H-pyridin-2-one: 'H NMR (300 MHz, CDs0OD) § 9.38
(1H, s}, 8.02 (1H, 5), 7.74 (1H, 5), 7.69 (1H, s), 7.66 (1H, narrow d, J = 1.4 Hz), 7.20
~7.48 (5H, m), 6.21 (1H, d, J= 7.6 Hz), 4.99 (1H, dd, /= 4.8, 6.3 Hz), 3.73 (1H, 44,

5 J=438,135Hz),3.64 (1H, dd, J = 6.3, 13.5 Hz), 2.65 (3H, 5). LCMS (M+H)* m/z
505 {t = 1.47 min.).

Example 5

(1+)-N-(2-Chloro-4-{1-hydroxy-2-[{3-(6-imidazol-1-yl-4-methyl-1H-benzimidazol-
2-yl)-2-0x0-1,2-dihydro-pyridin-4-ylamino]-ethyl }-phenyl)-methanesulfonamide:
'"H NMR (300 MHz, CD;0D) § 9.39 (1H, s), 8.05 (1H, s}, 7.76 (1H, 5), 7.68 (1H, s),
7.62 (1H, narrow d, J = 1.5 Hz), 7.52 (1H, 5), 7.42 — 7.49 (2H, m}, 7.31 (1H, s), 7.30

15 (1H.d,J=7.6 Hz), 6.26 (1H, d, = 7.6 Hz), 5.01 (1H, dd, J = 5.0, 5.6 Hz), 3.76 (1H,
d, J=5.0, 13.4 Hz), 3.74 (1H, dd, J = 5.6, 13.4 Hz), 2.98 (3H, s), 2.68 (3H, s5). LCMS
(M+H)" m/z 554 (t= 1.11 min.).

Example 6

Br
20
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3-(6-1mdazol -1-yl-4-Nmnethyl -1H 1. 83 (a)398 benzi m dazol -2-yl)-4-ri \

54[ (pyridin-3-ylnmethyl)- "" amno]-[H pyridin-2-one N 91 15 August 2005
3-(6-1mdazol -l-yl-4-"1 0- nethyl-IH "1.74 (a)398 benzi m dazol -2-yl)-4- 55
[(pyridin-4-ylnethyl)-"" am no]- |H pyridin-2-one. "

3-(6-1mdazol -1-yl-4- nethyl 1.99 (a)412 benzi m daz idazol-2-yl)-4-(2- 56y
a- Lk | nmno) e[hylamno-IH pyridin- 2-one 4-[Benzyl -1{2Abgdsto2305C
et hyl)-am no]-3-(61.86 (a)441

3-Bromo-benzoic-acid N’-[3-(6-imidazol-1-yl-4-methyl-1H-benzimidazol-2.yl)-2-
oxo-1,2-dihydro-pyridin-4-yl}-hydrazide: '"H NMR (300 MHz, CD;OD) § 9.40 (1H,
narrow t, J = 1.4 Hz), 8.14 (1H, narow t, J = 1.7 Hz), 8.05 (1H, narrow t, J = 1.7 Hz),
795 (1H,d, /=79 Hz), 7.81 (IH,d,J=7.9 Hz), 7.74 ~ 7.77 (2H, m), 7.49 (1H, v, J

5 =79Hz), 741 (1H,d,J=7.4 Hz), 7.34 (1H, s), 6.38 (1H, d, J = 7.4 Hz), 2.70 (3H,
s). LCMS (M+H)" m/z 504 (t = 1.44 min.).

Example 7

NHy
10
4-Amino-benzoic-acid N’-[3-(6-imidazol-1-yl-4-methyl-1H-benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-4-yl}-hydrazide: '"H NMR (300 MHz, CD;0D} 6 9.41 (1H,
s), 8.06 (1H, s), 7.76 — 7.79 (4H, m), 7.39 (1H, d, J = 7.4 Hz), 7.36 (1H, s5), 6.81 (2H,
d, J=8.6 Hz), 6.36 (1H, d, J = 7.4 Hz), 2.70 (3H, s). LCMS (M+H)* m/z 441 (t =
15 0.96 min.).

Example 8

20 (S)-4-[2-(2-Chloro-phenyl)-1-hydroxymethyl-ethylamino]-3-(6-imidazol-1-yl-4—
methyl-1H-benzimidazol-2-yl)-1H-pyridin-2-one: 'H NMR (300 MHz, CD;0D)
9.41 (1H, s), 8.05 (1H, narrow t, J = 1.7 Hz), 7.76 (1H, narrow t, J = 1.7 Hz), 7.72
(1H, narrow d, J = 1.9 Hz), 7.08 — 7.36 (6H, m), 6.10 (1H, d, 7 = 7.7 Hz), 3.98 - 4.24

7t




57i m dazol -1 -yl -4-nethyl - | H benzi m dazol -2-yl)- | Hpyridin-2-one
(t)-4-[]-(4-Chloro-ci. phenyl)-2-hydroxy- ethylamno]-3-(6-3.3 (a)461

58i m dazol -1-yl -4-methyl -". 1 H benzi m dazol -2-yl)- | H pyridin-2-one M 440
-Ethyl - pyrrolidin-2-ylnethyl)-1.88 (a)418 59am no]-3-(6-i m dazol -1 -

yl -4-nmethyl -1 H) benzi m dazol -2-y1)-1H din-2-one (IR 2S)-4-(2- h%roxy | -0
met hyl - 2- phenyl - 60et hyl ami no) - 3-(6-3. 01 (a)441 ini dazol -15 Augusn2008y1 - 1

H benzi m dazol -2-yl )- 1H ridin-2-one (t)-4-(2-Hydroxy-2-~~p a

phenyl - et hyl am no) 3 (6-" 61i mdazol-I-yl-4-nmethyl-2. 96 (a) 427

1H benzi m dazol (B-im
62Dt R;: e i094 ( i‘% {g Xfllrﬁgddgzér“?gffﬁfi3=7%g}-fﬂr%5’icy 2612%‘12%3%3%1“62“15
August 2005 propyl driSAo)3.4 Hz), pyP (IH, dd,2F-0N8, 16 $)Hz1-A 2-(BH ). CCMRM+H) mvz

475 (t = 1.56 min.).

5 Example 9

\
H

"/,
/ H
&
(5)-4-[2-(3-Chloro-phenyl)-1-hydroxymethyl-ethylamino}-3-(6-imidazol-1-yl-4-
methyl-1H-benzimidazol-2-y1)-1H-pyridin-2-one: 'H NMR (300 MHz, CD;0D) &
10 9.42(1H, s}, 8.07 (1H, narrow t, J = 1.7 Hz), 7.75 — 7.78 (2H, m), 7.14 - 7.37 (6H,
m), 6.18 (1H, d, J = 7.7 Hz), 4.07 - 4.11 (1H, m), 3.76 — 3.77 (2H, m), 3.17 (1H, dd, J

=5.1,13.7 Hz), 2.98 (1H, dd, J = 8.2, 13.7 Hz), 2.71 (3H, 5). LCMS (M+H)* m/z 475
(t=1.57 min.).

15  Example 10
H
N
TQ;F,; 4
HK

=]

(5)-4-{2-(4-Chloro-phenyl)-1-hydroxymethyl-ethylamino}-3-(6-imidazol-1-yl-4-
methyl-1H-benzimidazol-2-yl)-1H-pyridin-2-one: 'H NMR {300 MHz, CD3:0D) &

20 9.42 (1H, s), 8.07 (1H, narrow t, J = 1.6 Hz), 7.77 (1H, narrow t, J = 1.6 Hz), 7.73
(I1H, narrow d, J = 1.9 Hz), 7.16 — 7.37 (6H, m), 6.19 (1H, d, s = 7.7 Hz), 4.06 — 4.10
(1H,m), 3.72-3.77 (2H, m), 3.14 (1H, dd, /= 5.3, 13.8 Hz), 2.98 (1H, dd, /= 7.8,
13.8 Hz), 2.69 (3H, s). LCMS (M+H)* mv/z 475 (t = 1.61 min.).

72



phenyl
H benzi
phenyl -
- -net

-ethyl am no)-3-(6-1.27 (b)427 63i mdazol -|-yl-4-nethyl- 1

m dazol -2-yl)- I Hpyridin-2-one (R)-4-(2-Hydroxy-2-
ethylamno)-3-(6- i id | 1 1.27 (b)4271 4 h | m azo -

y
15 August 2005

Example 11

5 (5)-4-[2-(2-Bromo-phenyl)-1-hydroxymethyl-ethylamino]-3-(6-imidazol-1-yl-4-
methyl-1H-benzimidazol-2-yl)-1H-pyridin-2-one: '"H NMR (300 MHz, CD30OD) &
9.41 (1H, s), 8.06 (1H, s), 7.75 - 7.77 (2H, m), 7.52 (1H, dd, J = 1.5, 7.5 Hz), 7.36
(1H,d,J = 1.9 Hz), 7.34 (1H, s5), 7.03 - 7.16 (3H, m), 6.09 (1H, d, J = 7.7 Hz), 4.15 -
4.27 (1H, m), 3.82 (2H, m), 3.35 (1H, dd, J = 5.0, 13.6 Hz), 3.10 (1H, dd, J = 9.0,
10 13.6 Hz), 2.74 (3H, s). LCMS (M+H)" m/z 519 (t = 1.56 min.).

Example 12
H
N
Q; CJ
HY,

15 {$)-4-[2-(3-Bromo-phenyl)-1-hydrexymethyl-ethylamino]-3-(6-imidazol-1-yl-4-
methyl-1H-benzimidazol-2-y1)-1H-pyridin-2-one: '"H NMR (300 MHz, CDsOD) &
9.41 (1H, 5), 8.06 (1H, 5), 7.74 - 7.77 (2H, m), 7.47 (1H, s), 7.24 - 7.31 (4H, m), 7.11
(1H,d,7="77Hz),6.16 (1H, d, J=7.7 Hz), 4.05 - 4.11 (1H, m), 3.76 (2H, m), 3.15
(1H, dd, J =5.0, 13.6 Hz), 2.96 (1H, dd, J = 8.3, 13.6 Hz), 2.70 (3H, s). LCMS

20  (M+H)" m/z 519 (t = 1.54 min.).
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- 641 Hbenzi m dazol -2-yl)- | Hpyridin-2-one (t)-4-(I-Benzyl -
pyrrolidin-3-ylamno)-3-1.19 (b)466 65(6-im dazol-1-yl-4- nethyl-1 H
benzi m dazol -2-yl)-1 H ridin-2-one 3-(6-1mdazol-1-yl-4- nethyl-IH
66benzi m dazol -2-yl)-4-[2-1.37 (b)472 (5-nitro-pyridin-2- ylamno)-ethyl
amno]- IH idin-2-one 3-(6-1mdazol-l-yl-4-L1 nethyl-1H 0.98 (b)420
benzi mi dazol - 2-yl ) 4-(2-"' 67norphol i n-4-yi- ethyl ani no) - 113 AYgusli 200- one

3-(6-1mdazol -1-yl-4-H o " methyl-'H b i id t
Example 13
N
C"' Iy K NH
\@Nf \ 7/
HN oH
F
£ F
F F

(1)-4-(1-Hydroxymethyl-2-pentafluorophenyl-ethylamino)-3-(6-imidazol-1-yl-4-
5  methyl-1H-benzimidazol-2-yl)-1H-pyridin-2-one: '"H NMR (300 MHz, CD;0D)
9.40 (iH, s), 8.06 (1H, narrow t, J = 1.8 Hz), 7.77 (1H, narrow t, J = 1.7 Hz), 7.74
(1H, narrow d, J = 1.8 Hz), 7.35 (1H, 5), 7.29 (1H, d, /= 7.6 Hz), 6.22 (I1H, d, /= 7.6
Hz), 4.24 (1H, m), 3.82 (2H, dd, J = 2.6, 4.5 Hz), 3.23 (2H, t, J = 6.5 Hz), 2.70 (3H,
s). LCMS (M+H)" m/z 531 (t = 1.61 min.).
10

Example 14

“otp

7N

=N

(S)-4-(1-Hydroxymethyl-2-pyridin-4-yl-ethylamino)-3-(6-imidazol-1-yl-4-methyl-
15 1H-benzimidazol-2-yl)-1H-pyridin-2-one: 'H NMR (400 MHz, CD;0D) 6 9.42
(1H, s), 8.67 (2H, d, J = 6.6 Hz), 8.07 (2H, d, J = 6.6 Hz), 8.06 (IH, s), 7.77 (2H, s),
7.36 (1H,s),7.28 (1H, d, J=7. 6 Hz), 6.24 (1H, d, J = 7.6 Hz), 4.35 (1H, m), 3.82
(2H, d, J=4.4 Hz), 3.50 (IH, dd, /= 4.4, 13.6 Hz), 3.40 (1H, dd, J = 8.7, 13.6 Hz),
2.71 (3H, s). LCMS (M+H)" m/z 442 (t = (.96 min.).



2 | 4 2enz m azo - 1.31 (b)460 -y )- -( - 68(2-methyl-5-nitro-I1H
I mdazol -l1-yl)- ethylamno]- | Hpyrid in- 2-one 3-(6-Imdazol-Il-yl-4-H o
nmet hyl -1 H benzi m dazol -2-yl)-4-[2-"0.97 (b)415 69(3-net hyl -3H i m dazol -

4-yl)-ethylam no)-1H pyridin-2-one" 93 15' August 2005
(t)-4-(4D ethylam no-1-M1 :
15 August 2005

Example 15

(8)-4-(1-Hydroxymethyl-2-naphthalen-2-yl-ethylamino)-3-(6-imidazol-1-yl-4-

5  methyl-1H-benzimidazol-2-yI)-1H-pyridin-2-ene: 'H NMR (300 MHz, CD;0D) 6
7.99 (1H, narrow t, J = 1.7 Hz), 7.26 - 7.75 (11H, m), 7.15 (1H, d, 7 = 7.6 Hz), 6.19
(iH,d,7=7.6 Hz), 4.16 —4.20 (1H, m), 3.75 — 3.86 (2H, m), 3.30 (1H, dd, 7 = 5.4,
13.6 Hz), 3.15 (1H, dd, J = 7.6, 13.6 Hz), 2.60 (3H, 5). LCMS (M+H)* m/z 491 (t=
1.7] min.).

10

Example 16

Z

Ty 2X
%

“@..

(5)-4-(2-Cyclohexyl-1-hydroxymethyl-ethylamino)-3-(6-imidazol-1-yl-4-methyl-
15 1H-benzimidazol-2-yl)-1H-pyridin-2-one: '"H NMR (300 MHz, CD;0D) § 9.40
(1H, 5), 8.06 (1H, narrow t, J = 1.7 Hz), 7.76 (1H, narrow t, J = 1.7 Hz), 7.73 (1H,
narrow d, J = 1.7 Hz), 7.34 (I1H, d, /= 7.6 Hz), 7.33 (1H, s), 6.34 (1H, d, J = 7.6 Hz),
3.89-3.94 (1H, m), 3.68 (2H, d, J = 4.9 Hz), 2.68 (3H, s), 1.62 ~ 1.83 (7H, m), 0.95
- 1.26 (6H, m). LCMS (M+H)" mvz 447 (t = 1.71 min.).
20

75



met hyl - butyl am no) -3-1.13 (b) 448 70(6-i m dazol -I1-yl-4- nmethyl- | H

benzi m dazol -2-yl)-1 H !'din-2-one 3-(6-1mdazol-1-yl-4- methyl-IH0.87
(b) 404 , 71benzi m dazol - 2-yl)-4-(2- pyrrolidin-1-yl-

et hyl am no) - 1H-pyridin-v 2-one (t)-4-(1, 2-Di phenyl -o ethyl am no)
3-(6-1?cl.72 (b)487 72i m dazol -1-yl -4-nethyl -, a | H benzi m dazol -

| H- pyridi n-2-one 4-Benzyl anti no-3-(6-40 73i m dazol - 1-yl AII-STAUQWL 5%H1 49
(b) 397 | H benzi m dazol -2-yl)-" 1H pyridin-2-one 4-(3-Di rret hyl am no-"'

pr opyl am no) - 3- (6 1.03 (b)392 74i mi dazol -1-yl-4-nmethyl -

| H benzi nudazol - }%m Ipli% pyri di n-2-one 4[ (Adamantan-1-ON o
yl met hyl ) - am no] - 3 87 (b)455 I m dazol -l -yl -4-methyl -LN \ /

751H benzim 2 -yl)- 1H pyridin-2 one@neS(ﬁdmdazol-l-yl 4-"1 " o

methyl -1 H ", '-"" K
Y,

HN &9”

X

(38,4R)-4-(3-Hydroxy-2,2-dimethyl-chroman-4-ylamino)-3-(6-imidazol-1-yl-4-
5  methyl-1H-benzimidazol-2-yl)-1H-pyridin-2-one: 'H NMR (300 MHz, CD;0D) &
9.36 (1H, ), 8.02 (1H, narrow t, J = 1.7 Hz), 7.73 (1H, narrow t, J = 1.7 Hz), 7.69
(1H, parrow d, J = 2.0 Hz), 7.37 (1H, d, J = 7.6 Hz), 7.18 ~ 7.30 (3H, m), 6.89 (1H, 1,
J=7.6Hz), 685 (1H,d, J = 8.4 Hz), 6.61 (1H, d, J = 7.6 Hz), 4.93 (1H, d, J = 8.2
Hz), 3.80 (1H, d, / = 8.2 Hz), 2.46 (3H, s), 1.48 (3H, s), 1.35 (3H, 5). LCMS (M+H)*
10 m/z 483 (t = 1.70 min.).

Example 18
N
Q" i ? NH
\@N’ N\
HN
s
//

15 3-(6-Imidazol-1-yl-4-methyl-1H-benzimidazol-2-y1)-4-(2-thiophen-2-yl-
ethylamine)-1H-pyridin-2-one: 'H NMR (500 MHz, DMSO-dy) 8 13.17 (1H, broad
s), 11.32 (1H, broad s}, 11.03 (1H, broad s), 9.59 (1H, broad s), 8.22 (1H, broad s),
7.91 (1H,5), 7.82 (1H,d, J =2.0 Hz), 7.41 (iH,t, J = 6.9 Hz), 7.36 (l1H,dd, /= 1.0,
3.1 Hz), 7.30 - 7.40 (1H, m), 7.05 (1H, broad s), 7.01 (1H,t, J=4.2 Hz}, 6.23 (1H, d,
20 J =75Hz),3.74 (2H,1,J =6.5Hz),3.25 (2H, t, J = 6.5 Hz), 2.58 (3H, 5).
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1.57 (b)423 benzoi m dazol -2-yl)-4-ti ~// yridiino)-IH 76pyidin-2-one NH

one 4-(3,5-Bis-N, o trifuoronethyl-1.68 (b)533 77benzyl anrino)-3-(6-~

i m dazol -1-yl-4-methyl-(" | H benzimdazol-2-yl)-or, [H 'din-2-one 94 15
August 2005 ()-4-(1,1-Dioxo- O6 tetrahydro O - thio NL1.03 (b)425 hene- 3-

|l am no)-3- p y 78(6-imdazol-|-yl-4- methyl-1H benzimdazol-4-yl)-1H0

5Q0 pyridin-2-one

15

26

15 August 2005

Example 19

3-(6-Imidazel-1-yl-4-methyl-1H-benzimidazol-2-yl)-4-[2-(1H-indol-3-yl)-
ethylamino]-1H-pyridin-2-one: '"H NMR (500 MHz, DMSO-dg) 8 13.17 (1H, broad
s), 11.27 (broad s, 1H), 11.00 (1H, broad s), 10.89 (1H, s}, 9.58 (1H, broad s), 8.30
(1H, broad s), 7.91 (1H, s), 7.80 (1H, 5}, 7.63 (1H, d, J =79 Hz), 740 (1H, t, J = 6.9
Hz), 7.34 (1H, d, / = 8.0 Hz), 7.30 - 7.40 (2H, m), 7.07 (1H, t, J = 7.5 Hz), 6.99 (1H,
t,/=7.6 Hz), 6.23 (1H, dd, 7 = 0.8, 7.2 Hz), 3.76 (2H, broad s), 3.17 (2H, t, J = 6.7
Hz), 2.50 (3H, s).

Example 20
N
A Som
T
o
<\ /é"

3-(6-Imidazol-1-y!-4-methyl-1H-benzimidazol-2-yl}-4-(pyridin-2-ylmethoxy)-1H-
pyridin-2-one: To a solution of 3-(6-imidazol-1-yl-4-methyl- 1 H-benzimidazol-2-yl)-
4-iodo-1H-pyridin-2-one {25 mg, 0.06 mmol) in DMF (2 mL) were added pyridine
carbinol (26 mg, 0.24 mmol) and cesium fluoride (36 mg, 0.24 mmol). The reaction
mixture was heated to 130°C for 14 h and cooled to room temperature. After
concentration in vacuo, the residue was purified by prep. HPLC to yield the title
compound (8.2 mg, 34%). 'H NMR (300 MHz, CD;0D) & 9.58 (1H, narrow d, J = 1.2
Hz), 8.92 (1H.d, J = 4.9 Hz), 8.19 (I1H, narrow t, J = 1.2 Hz), 8.12 (1H, 5), 7.97 -
8.02 (2H, m}, 7.85 (1H, narrow 1, J = 1.8 Hz), 7.81 (1H, narrow t, J = 1.0 Hz}, 7.63
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3-(6-1mdazol -1-yl-4-; methyl-1H1.33 (b)487 79ben7i m dazol - 2-yl) - 4-
(3,4,5-trinmethoxy- benzylam no)-1H din-2-one 4-[(Furan-2-ylnmethyl)-"1 0
am no] - 3-(6-imdazol -1-1.34 (b)387 80yl -4-nmethyl-1H N

benzi m dazol - 2-yl )-1H pyridin-2-one 3-(6-1mdazol-Il-yl-4-0 "~

met hyl -1 H 1. 42 (b)403 81benzi m dazol - 2-yl) - 4- [(th| ophen- 2- Irret hilt’}
V am no] - | H pyri di n-2-one 3-(6-1nidazol-1-yl-4 " et Hy !-IGUSt 005
82benzi m dazol -2-yl)-4-[3-1.15 (b) 432 (2-oxo-pyiroI|d|n I -yl) -

propyl am no] - 1H din 2-one 4-[( | H Benzimdazol-2-t9 0

T beni b anvors o slha RS e it i 26 TEhI s el dimt i o am o 286

(3H, s). LCMS (M+H)* m/z 399 (t = 1.07 min.).

Example 21
H
Raesty
bsr
h]

(1)-4-[2-(3-Bromo-phenyl)-2-fluoro-ethylamino]-3-(6-imidazol-1-yl-4-methyl-1H-
benzimidazol-2-yI)-1H-pyridin-2-one: '"H NMR (300 MHz, CD,0D)389.40 (1H, t, J
=14 Hz), 8.06 (1H,t, /=19 Hz),7.76 (1H, t, J= 1.7 Hz), 7.72 (1H, d, 7= 1.9 Hz),

10 7.66 (1H,s), 7.27 - 7.50 (3H, m), 6.29 (1H, d, J = 7.6 Hz), 5.75 — 5.94 (1H, m), 3.86
- 4.06 (2H, m), 2.64 (3H, s). LCMS (M+H)" m/z 507 (t = 1.70 min.).

Example 22 (General procedure for examples 22-28)

NC 4
¥
N

H

(S)-2-{4-(1-Hydroxymethyl-2-phenyl-ethylamino)-z-oxo-l,Z-dihydro-pyridin-i'o-
¥1]-7-methyl-3H-benzimidazole-5-carbonitrile: To a solution of 2-(4-chloro-2-0x0-
1,2-dihydro-pyridin-3-yl)-7-methyl-3H-benzimidazole-5-carbonitrile (0.7 g, 2.19 -
mmol} in DMF (15 mL) were added N-methylmorpholine (0.66 g, 6.57 mmol) and

20 (5)-(-)-2-amino-3-phenyl- 1 -propanol (0.40 g, 2.63 mmol). The reaction mixture was
heated to 80°C for 6 h and then cooled to room temperature. After concentration in
vacuo, the residue was purified by flash chromatography (3% MeOH / CH,Cly) to
yield the title compound (0.59 g, 68%) as a yellow foam.'"H NMR (400 MHz,
CD;0D) §7.74 (1H, s), 7.63 (1H, 5), 7.12 - 7.27 (6H, m), 6.07 (1H, d, J = 7.5 Hz),
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C 2-yl)-ethylanmi no]-3-(6- imdazol-I-yl-4-methyl-1.53 (b)468 84l

H benzi m dazol -2-yl )- | Hpyridin-2-one {2-[3-(6-1m dazol -1-yl -

4- et hyI -1 H" 85benzi m dazol - 2-y1)-2-7~ 01. 31 (b)484

oxo- |, 2-di hydro-pyridin- 4-ylamno]-ethyl)- carbamc acid benzyl 95 15
August 2005 ester (1S, 2R)-4-(2-Hydroxy- N " o 1, 2-diphenyl -

et hyl ami no)-3-(6-N1.42 (b)503 1 " 86nme-y }~a - H 1 NO I8okugust 2005
nzi m'dazoi m dazol -2-yl)- 1H pyridin-2-one ()-4-(2-[1, 3] D oxol an-~~ A o
2-yl -ethyl am no) - 3- (6- 87i nm dazol - | -yI 4 met hyl -"1. 24 (b) 407

LH benzi m dazol - 2-yl) -, f EhPyid S 729989 3 14 111, aa 7= 5.5, 14.0 Hz), 2.94 (1H, dd, J =

7.9, 14.0 Hz), 2.60 (3H, s). LCMS (M+H)" m/z 400 (t = 1.71 min.).

Example 23
NC N % NH
HN
1
5
(#)-2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-dihydro-pyridin-
3-y1}-7-methyl-3H-benzimidazole-5-carbenitrile: '"H NMR (300 MHz, DMSO-dg) &

71.92(1H, s), 7.59 (1H, 5), 7.28 — 7.47 (5H, m), 6.19 (1H, d, J = 7.3 Hz), 4.92 - 4.96
10 (1H, m), 3.53 - 3.73 (2H, m), 2.58 (3H, s5). LCMS (M+H)* m/z 420 (t = 1.99 min.).

Example 24

z::

w;:(, o
o

15 (8)-2-{4-[2-(3-Chloro-phenyl)-1-hydroxymethyl-ethylamino]-2-o0x0-1,2-dihydro-
pyridin-3-yl}-7-methyl-.‘iH-benzimidamle-S-carbonitrile: 'H NMR (400 MHz,
CD;0D) 6 7.86 (1H, 5), 7.10 - 7.33 (6H, m), 6.12 (1H, d, J = 7.6 Hz), 4.01 — 4.05
(1H, m), 3.75 (2H, d, J = 4.9 Hz), 3.15 (1H, dd, J = 4.9, 13.5 Hz), 2.86 — 3.00 (1H,
m), 2.63 (3H, s). LCMS (M+H)* m/z 434 (t = 1.81 min.). |

20

79



J (t)-2-[3-(6-1mdazol-1-0 yl-4-methyl -1 H~ / benzi m dazol -2-yl)-2-1.44
(b) 469 88o0xo0-1, 2-di hydro-pyridi n- 4-yl am no] - 3- phenyl -M OOC / pr opi onic
acid nethyl ester 3-(6-Imdazol-I1-yJ-4-"1 0 methyl-1H 1 402
benzi m dazol -2-yl)-4-(2-05 (b) . 892H[1,2,3]triazol-2-yl-""\__\
etlhylamno)- | Hpyridin-P-H " 2-one (t)-3-(6-Imdazol-l-yt-4-L" o
met hyl -1 H benzi mi dazol -2-yl)-4-"1.35 (b) 474 90[ (1- pheny!| 13 Aggus$tcRG)D -
yl-methyl)-amno]- | H pyridin-2-one (IR 2S)-4-(1-Hydroxy-L, " o
i ndan- 2-yl am no)-3-(6-"1.35 (b)439 i mdazol -1-yl-4-nmethyl- 911
H benzi m dazol - 2- yigkampleldspyri di n-2-one 96 15 August 2005
3-(6-1mdazol -1-yl-4- nethyl-1H1.51 (b)411

NH

Q
NC
@ %@,L_,;
HN

HO

z, =zx

Er

OMe

(£)-2-{4-f2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino]}-2-oxo-1,2-

5  dihydro-pyridin-3-yl}-7-methyl-3H-benzimidazole-5-carbonitrile: 'H NMR (300
MHz, CD;0D) & 7.86 (1H, s), 7.75 (1H, s), 7.67 (1H, 5), 7.28 — 7.40 (2H, m), 6.95
(1H,d,J=8.5Hz), 6.24 (1H, d, J = 7.4 Hz), 4.93 (1H, m), 3.65 - 3.97 (2H, m), 3.82
(3H, s), 2.57 (3H, s). LCMS (M+H)" m/z 494 (t = 2.10 min.).

10 Example 26

(1)-2-{4-[2-(3-Fluoro-phenyl)-2-hydroxy-ethylamino]-2-ox0-1,2-dihydre-pyridin-
3-y1}-7-methyl-3H-benzimidazole-5-carbonitrile: 'H NMR (400 MHz, CD;0D) &

15 7.70(1H, s), 7.49 (1H, s), 7.22 - 7.32 (4H, m), 6.92 (1H, d, J = 8.9 Hz), 6.17 (IH. d, J
=7.2 Hz), 4.92 (1H,t, J = 6.3 Hz), 3.66 (2H, d, / = 5.9 Hz), 2.56 (3H, s). LCMS
(M+H)" m/z 404 (t = 1.65 min.).

Example 27




92benzi m dazol - 2-yl ) - 4- phenet hyl am no-I H ridin-2-one
()-4-(2-Hydroxy-2-(3-~" g 6 hydroxy-phenyl)- 93ethylantno]-3-(6-1.15 (a)443

i m dazol -1-yl-4-methyl- | H ben zimdazol-2-yl)- 1H ridin-2-one (S)-4-]
1- Hydr oxynet hyl - 2- (4- hydr oxy-phenyl)-o ethylam no]-3{6-1.1 (b)457

94i m dazol - 1-yl -4-nethyl-"" } y I H benzi mdazol -2-yl)- 1H pyridin-2-onexO
(R) - 4- (2- Hydroxy-2- pyridin-2-yl- 95ethyl ami no} 3-(6-1. 09 Y&Augest 2005

i m dazol -1-yl-4-nmethyl- | Hbenzi mdazol-2-yl)- IH ridin-2-one
(S)-4-(2-Hydroxy-2- pyridin-2-yl- 96ethylamno)-3-(6-1.09 (a)428

I m dazol -1 -yl -4-nethyl - 1 H benzim dazol-2-yl)- | Hpyridin-2-one

(S)-4-(2-Benzyl sul fanyl -o 1-hydroxynethyl - ethylamno)-3 (6-
97i m dazol - | -yl - 4{tyet-{3-[2-(3-Beipe-BHeriyl)-2thydroxy-ethylamino]-2-0xo-1,2-dihydro-pyridin-

3-yl}-7-methyl-3H-benzimidazole-5-carbonitrile: 'H NMR (300 MHz, CD3OD) 3
7.92 (1H, 5), 7.72 (1H, 5), 7.26 - 7.50 (5H, m), 6.19 (1H, d, J = 7.1 Hz), 4.93 (1H, t, J
5 =4.3Hz),347-3.73(2H, m), 2.58 (3H, 5). LCMS (M+H)" m/z 464 (t = 2.00 min.).

Example 28

0,

NC H NH
j:;j:; N\ 4
HN  OH

10 (§)-2-[4-(2-Hydroxy-2-pheny!-ethylamino)-2-ox0-1,2-dihydro-pyridin-3-yl]-7-
methyl-3H-benzimidazole-S-carbonitrile: '"H NMR (400 MHz, CD;0D) § 8.04 (1H,
s), 7.74 (1H, 8), 7.24 - 7.51 (6H, m), 6.22 (1H, d, J = 7.5 Hz), 5.00 (IH, m), 3.64 -
3.74 (2ZH, m), 2.60 (3H, s). LCMS (M+H)" m/z 386 (t = 1.65 min.).

15 Examples 29-35 were prepared from commercially or readily available diamines
which were prepared and condensed with 4-iodo-2~-methoxy-pyridine-3-carbaldehyde

as described in Scheme ML

Example 29
F. N S NH
pe Ry
F HN
HO
Br
20 OMe

{*)-4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino]-3-(4,5,6-trifluoro-
iH-benzimidazol-2-yl)-1H-pyridin-2-one: 'H NMR (500 MHz, CD;COCD:) &
13.26 (1H, broad s), 10.93 (1H, broad s), 10.27 (1H, broad s), 7.76 (1H, s), 7.54 —
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| H-benzimdazol-2-yl)- 1 H pyridin-2-one 4-(2-Hydroxy-

et hyl am no) - 3-(6-0.93(b) 351 98i m dazol -1-y14-net hyl - | H benzi m dazol - 2-yl) -
IH ridin-2-one 3-(6-Imdazol-1-yl-4-N~ 0 ~ nmethyl- | HY r

99benzi m dazol -2-yl)-0.43 (b)426 (nmethyl-(2-pyridin-2-yi- ethylamno]- I

H pyridin- 2-one 97 15 August 2005 (S)-4-(1-Hydroxynethyl-' o
2-pyridin-2-yl- 100et hyl ami no)-3-(6-"0.93 (f)442 i nmi dazol15Aygust-2a85hy| -
1H benzi m dazol -2-yl)- 1H 'din-2-one (R)-4-( |-Hydroxynethyl -
2-pyridin-2-yl- ,10let hyl am no)-3-(6-0.94 (f)442 imdazol-1-yl-4-methyl-}

| H benzi i dazol - 2- yﬁ's)sxzri'?h),’ihﬁ—*?ﬁg@gﬁl)[’} CBLRYE D 9155829 (11, 4, 7 = 7.5 H),

102i m dazol - | -yl -
5.05 ~ 50?‘(1H my), 3.87 (3H, s), 3.74 - 3.79 (1H, m), 3.65 - 3.69 (1H, m).

Example 30
o
Br. N NH
T
ar HN
5 OMe

(£)-4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino]-3-(4,6-dibromo-
1H-benzimidazol-2-yl)-1H-pyridin-2-one: 'H NMR (500 MHz, CD;COCD;) &
13.18 (1H, broad s}, 11.18 {1H, broad s), 10.20 (1H, broad s), 7.92 (1H, s), 7.78 (1H,

10 8),7.52-7.55(3H, m), 7.03 (1H, d, /= 8.5 Hz), 6.28 (1H, d, /= 7.4 Hz), 5.06 - 5.08
(1H, m), 3.86 (3H, s), 3.73 - 3.77 (1H, m), 3.66 --3.70 (1H, m).

Example 31

15
(#)-4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino]-3-(5,6-dichloro-

1H-benzimidazol-2-y1)-1H-pyridin-2-one: 'H NMR (500 MHz, CD:COCD;) & 7.79

(3H, m), 7.53 (1H, dd, J = 2.0, 8.4 Hz), 7.41 — 7.44 (1H, m), 7.08 (1H, d, 7 = 8.4 Hz),

6.29 (1H, d, J =7.5 Hz), 5.05 - 5.08 (1H, m), 3.89 (3H, s), 3.74 - 3.78 (1H, m), 3.70
20 —-3.72(lH, m).
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| H benzi m dazol -2-yl)-70 (t) . 1 Hpyridin-2-one (1S, 2S)-4{2-Hydroxy-1-t O
hydr oxynmet hyl - 2- phenyl - et hyl am no) - 3-(6-1. 10 (b)457 103i m dazol -1

4- et hyl - 1H benzi m dai dazol -2-yl)- 1H pyridin-2-one (+)-4-[2-Hydroxy- 3-
(napht hal en- 1 -yl oxy)- 104propyl am no]-3-(6-1.53 (b)507

I m dazol - 1-yl - 4- et hyl - 1H- benzi m dazol -2-yl)- I'H idin-2-o0ne

(IR 2R) - 4- (2-Benzyl oxy- 1-hydroxynethyl- 14 ro | C h3 | &b Aogusd-208®5 105py
(a) 485 p. H benzoiniidazol-2-yl)- IHp IH idin-2-one
(S)-3-Hydroxy-2-[3-(6-", 0 " imdazol-1-y]4-nethyl-

| H benzi m dazol - Z_ﬁfylci)n_lpl}ngi?S (a) 485 1062- oxo-1, 2-di hydro-1 tw

0,

H
N NH
@;*@

(£)-3-(1H-Benzimidazol-2-yl)-4-[2-(3-brome-pheny!)-2-hydroxy-ethylamino]-1H-

5 pyridin-2-one: 'H NMR {500 MHz, CD;COCD;) & 7.80 (1H, s), 7.64 — 7.69 (2H, m),
7.60 (1H, d, J = 7.7 Hz), 746 - 7.48 (2H, m), 7.33 (1H,t, /= 7.8 Hz), 7.19 - 7.22
(2H, m), 6.59 (1H, d, /= 4.5 Hz), 5.12 - 5.14 (1H, m), 5.13 (1H, dd, /= 4.5, 7.2 Hz),
3.82(1H, dd, /=4.5, 13.6 Hz}, 3.71 (1H, dd, J = 7.2, 13.6 Hz).

10  Example 33

3-(1H-Benzimidazol-2-yl)-4-[(pyridin-2-ylmethyl)-amino]-1H-pyridin-2-one: 'H
NMR (500 MHz, CD3;COCD») 8 8.96 — 8.98 (1H, m), 8.46 — 8.49 (1H, m), 8.03 (IH,

15 d,/=8.0Hz),7.93 (IH,t,J=64Hz),7.69-7.73(2H, m), 7.53 (1H, d, /= 7.5 Hz),
7.28 - 7.32 (2H, 5}, 6.34 (1H, d, J = 7.5 Hz), 5.29 (2H, m).

Example 34

20
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pyridin-4-ylam no]- o propionic acid benzyl ester 98 15 August 2005
(S)-3-Hydroxy-2[3-(6-0 imdazol -1-y]4-nmethyl- "2 409

| H benzi m dazol -2-yl)-29 (a) 1072-oxo-1, 2-di hydro-~+.. pyridin-4-ylam no]-o
0" propionic acid nmethyl ester (S)-2-[3-(6-Imdazol-Il- yl-4-methyl-I|H
108benzi m dazol - 2-yl)-2-" 00.94 (f)456 oxo- 1,2-dihydro-pyridin-" -a -;-(
4-yl am no] -3-pyridin-2- 1- roionic acid 3-(6-1m dazol - - yl5 August 2005

met hyl -1 H 1. 15 (a) 384 109benzi m dazol -2-yl)-4- (pyridin-3-ylam no)-IH
pyridi n-2-one 3-(6-1mdazol -1-y1-4-" nethyl-1 H0.65 (f)384
110benzi m dazol - 2- yky. CBegzi [ G 7 ik 2" ILEl n-2-one
(S)-4-[2-(3, 4-Di hycﬁ%)?('gl:ﬁ( Bﬁ’i‘ﬁ'&%%@dﬂﬂx‘wﬁ%ﬂw phbhy Xt 191
pyridin-2-one: 'H NMR (500 MHz, CD3COCDs) 8 7.67 — 7.69 (2H, m), 7.15 — 7.44

(8H, m), 6.31 (1H, d, J = 7.5 Hz), 4.10 - 4.13 (1H, m), 3.76 - 3.82 (2H, m), 3.23 (1H,

dd, J=5.6, 13.7 Hz), 3.04 (1H, dd, J = 8.1, 13.7 Hz).

Example 35

Br

OMa

(1)-3-(1H-Benzimidazol-2-yl)-4-[2-(3-bromo-4-methoxy-phenyl)-2-hydroxy-

10 ethylamino]-1H-pyridin-2-one: 'H NMR (500 MHz, CD3;COCD;) 8 7.78 (1H, 3),
7.68 (2H, s), 7.50 - 7.55 (2H, m), 7.21 - 7.24 (2H, m), 7.06 (1H, d, J = 8.4 H2), 6.44
(1H,d,J=175 Hz), 5.08 (1H, dd, J = 4.6, 7.2 Hz), 3.87 (3H, 5), 3.79 (1H, dd, /= 4.6,
13.4 Hz), 3.71 (1H, dd, J = 7.2, 13.4 Hz).

15 Examples 36 - 43 were prepared according to Scheme V.

Example 36 (General procedure for examples 36-43)

20
(S)-4-{2-[4-(1-Hydroxymethyl-z-phenyl-eihylamino)-2-oxo-1,2—dihydro-pyridin-
3-yl]-7-methyl-3H-benzimidazol-5-yl}-piperazine-1-carboxylic acid
isopropylamide: To a solution of (§)-4-(1-hydroxymethyl-2-phenyl-ethylamino)-3-
(4-methyl-6-piperazin- 1-yl- 1H-benzimidazol-2-yl)- | H-pyridin-2-one (30 mg, 0.063
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111eth 1.04 (b)459 i m dazolyl azol-1-yl-4- methyl- |H benzim dazol-2-yl)-

1H pyridin-2-one (S)-4-[1-Hydroxynethyl-0 2-(3-nethyl -

benzyl sul fanyl )-)CN1.49 (b)501 112et hyl am no]-3-(6- "I

i m dazol -1 -yl -4-nmethyl-s 0" 1H benzi m dazol -2-yl)- | H pyridin-2-one

(S) 4-[I-Hydroxynethyl--1 0 " " 2-(4-nethyl- 1 benzylsulfanyl)-i He49 501
. () 113ethylam no] -3-(6-J imdazol -1-yl-4-nethyl -s 15 August 2005

H-ben2| m dazol -2-yl)- 1H ridin-2-one 99 15 August 2005 Hydroxy- 2- (4-'~ Cw

mmol) in methanol (2 mL) was added isopropyl isocyanate (2 drops). The reaction
mixture was stirred at room temperature for 5 min. Concentration gave the residue,
which was purified by prep. HPLC to yield the title compound (23.8 mg, 69%). I-H
NMR (400 MHz, CD30D) $.7.55 (1H, s), 7.14 — 7.28 (7H, m), 6.12 tlH, d,J=78
5 Hz), 4.01 —4.03 (1H, m), 3.92 (quintet, J = 6.6 Hz), 3.80 (4H, m), 3.76 (1K, dd, J =

4.8, 11.2 Hz), 3.76 (1H, dd, J = 5.2, 11.2 Hz), 3.61 — 3.64 (4H, m), 3.09 (1H, dd, J =
5.6, 13.7 Hz), 291 (1H, dd, J = 8.0, 13.7 Hz), 2.64 (3H, 5), 1.19 (6H, d,J = 6.8 Hz).
LCMS (M+H)" m/z 545 (1 = 1.99 min.).

10 Example 37

OH

(S)-4-{2-[4-(1-Hydroxymethyl-z-phenyl-ethylamino}-z-oxo-1,2-dihydro-pyridin-3-yl]-
 7-methyl-3H-benzimidazol-5-yl}-piperazine-1-carboxylic acid ethylamide: '"H NMR
15 (400 MHz, CD;0D) & 7.55 (1H, s}, 7.12 - 7.28 (7TH, m), 6.12 (14, d, / = 7.8 Hz), 4.01 -
4.05 (1H, m), 3.62 — 3.81 (10H, m), 3.24 (2H, q, /= 7.2 Hz), 3.08 (1H, dd, J = 5.6, 13.7
Hz), 2.91 (1H, dd, J = 8.0, 13.7 Hz), 2.65 (3H, s), 1.14 (3H, t, J = 7.2 Hz). LCMS (M+H)*
m/z 531 (t = 1.93 min.).

20 Example 38
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hydr oxy- 3- met hoxy- phenyl)-ethyl am no]-3-1.10 (b)473 114(6-i m dazol -1 -yl - 4-
nmet hyl -1 H benzi m dazol -2-yl)-1H ridin-2one 4-(2-Hydroxy-2-

napht hal en-1-yl- 1181 36-1.49 (b)477 imda i m dazo |l-- | | -yi-4-nmeth yl-
| H-benzimdazol-2-yl)- IH ridin-2one (S)-N(I-Carbanoyl-2-t.

phenyl - et hyl ) - 3- hydr oxy- 2-[3-(6-i m dazol -1-yl-4- 116nethyl-I1H 1.07 (b)541
benzi m dazol - 2-yl )-2- oxo-1, 2-di hydro-pyridin- 4-yl am no]t5 Augusts de ) (6
{-Hyd - (3 -im [-(6-imdazol-I-ylyl-4- nmethyl-] H '
117benzi m dazol - 2-yl )-2-1. 34 (b)596 oxo- 1, 2-di hydro-pyridin-

(5)-4-(1-Hydroxymethyl-2-phenyl-ethylamino)-3-{4-methyl-6-[4-(1-phenyl-
methanoyl)-piperazin-1-yl]-1H-benzimidazol-2-y1}-1H-pyridin-2-one: To a solution of
(5)-4-(1-hydroxymethyl-2-phenyl-ethylamino)-3-(4-methyl-6-piperazin-1-yl- 1H-
benzimidazol-2-yl}-1H-pyridin-2-one (30 mg, 0.063 mmol) in methanol (2 mL) was added
5  benzoyl chloride (1 drop). The reaction mixture was stirred for 5 min. and concentrated.

The residue was purified by prep. ‘HPLC to yield the title compound {11 mg, 33%). 'H
NMR (400 MHz, CD;OD) 6 7.48 — 7.54 (SH, m), 7.37 (1H, s), 7.13 - 7.26 (7H, m), 6.08
(1H,d, /=77 Hz), 3.79 - 4.02 (5H, m), 3.76 (1H, dd, = 4.7, 11.2 Hz), 3.67 (1H, dd, J =
5.7, 11.2 Hz), 3.54 (4H, m}, 3.03 (IH, dd, J=5.7, 13.7 Hz), 2.89 (1H, dd, J = 8.0, 13.7

10 Hz), 2.62 (3H, 5). LCMS (M+H)" m/z 563 (t = 2.19 min.).

Example 39

15 (8)-4-(1-Hydroxymethyl-2-phenyl-ethylamino)-3-[6-(4-isopropyl-piperazin-1-yl)-4-
methyl-1H-benzimidazol-2-yl]-1H-pyridin-2-one: To a solution of ($)-4-(1-
hydroxymethyl-2-phenyi-ethylamino)-3-(4-methyl-6-piperazin-1-yl-1H-benzimidazol-2-
yl)- 1H-pyridin-2-one (25 mg, 0.054 mmol) in methanol (0.5 mL) was added acetone (0.25
mL) and 1 M THF solution of NaCNBH3 (0.2 mL). The reaction mixture was stirred at

20 room temperature for I h and concentrated in vacuo. The residue was purified by prep.
HPLC to yield the title compound (12 mg, 44%). 'H NMR (400 MHz, CD;0D) 67.10-
7.24 (6H, m), 7.08 (1H, s), 7.06 (1H, 5), 6.06 (1H, d, J = 7.9 Hz), 3.58 — 4.01 (10H, m),
3.34 (1H, m), 3.14 (1H, m), 2.98 (1H, dd, J = 5.9, 13.7 Hz), 2.83 (IH, dd, J = 7.9, 13.7
Hz), 2.60 (3H, s), 1.44 (6H, d, J = 6.7 Hz). LCMS (M+H)* m/z 501 (t = 1.80 min.).

25
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4-yl am no] -et hyl )- biphenyl-2-yl)- nethanesul fonam de ) (6
| - Hydroxy-2- 3 -imd (3-(6-i m d azol- | -yl-4- nethyl-1H1.11 (b)520
118benzi m dazol - 2-yi)-2-} -s oxo-1, 2-di hydro-pyridin-~ ( 4-ylam no]-ethyl
) - phenyl)- nethanesul fonam de ()-N-(3-(1-Hydroxy-2- [3-(6-im dazol-I-yl-4-
mel. 14 (b) 520 119benzim zi m daz azol -2-yl)-2- oxo-I|.2-dihydro-pyridin-
4-yl am no] -ethyl )- phenyl)- methanesul fonanmi de 100 15 AuguAug@€t®005
()-N-(5-(1-Hydroxy-2-c, p [3-(6-imdazol- |-yl-4-

Example 40

(8)-3-[6-(4-Benzyl-piperazine-1-yl}-4-methyl-1H-benzimidazol-2-yI]4-(1-

5  hydroxymethyl-2-phenyl-ethylamino)-1H-pyridin-2-one: 'H NMR (400 MHz, CD;0D)
87.50 - 7.57 (6H, m), 7.04 —7.27 (7H, m), 6.07 (1H, d, 7 = 7.8 Hz), 422 (2., 5), 3.97 -
4.00 (1H, m), 3.34 - 3.77 (2H, m), 2.82 - 3.04 (10H, m), 2.58 (3H, s). LCMS (M+H)* m/z
549 (t = 1.93 min.).

10 - Example 41
o]

N
A

(i-)-3-[6-(4-Acetyl-piperazine-l—yl)~4-methyl-IH-benzimidazol-Z-yl]-4-[2-(3-chloro-
phenyl)-2-hydroxy-ethylamino]-1H-pyridin-2-one: 'H NMR (400 MHz, CD30D) § 7.50

15 (1H, s), 7.25 - 7.49 (5H, m), 7.20 (1H, s), 6.25 {1H, d, J=8.0 Hz), 4.94 (1H, dd, J = 4.6,
7.1 Hz), 3.88 ~ 3.92 (4H, m), 3.50 — 3.65 (6H, m), 2.62 (3H, s), 2.20 (3H, s5). LCMS
(M+H)" m/z 521 (t = 2.13 min.).
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met hyl -1 H 1. 12 (b)550 120benzi m dazol - 2-yl)-2- oxo-1, 2-di hydro-pyridi n-
4-yl am no] - et hyl J-2- nmethoxy-phenyl)- nethanesul fonam de ()-N-(2-
{oxy-2-~-Mp [3-(6-imimdazol zol -1-yl-4- nethyl-1H1.19 (b)520
121benzi m dazol - 2-yl ) -2- oxo-1, 2-di hydro-pyridin- 4-ylamno]-ethyl )-
phenyl ) - net hanesul f onam de () - N—(3 (I-Hydroxy-2- [3-(6-imdazol -1 - I-4-
met hyl - 1 H 1. 33 (b) 596 122benzi m dazol - 2-yl)-2- oxo- 1, 2- di HyAuguph2Q

4-yl am no] -et hyl ) - phenyl)-4-met hyl - benzenesul f onam de
)-2,2,2-Trifluoro-N-(3-+ { 1-hydroxy-2-[3-(6- i m dazol - 1-yl - 4- et hyl - 2. 97
(a) 538 1231 xhgprigni dazol - 2-yl ) - 2-oxo-1, 2-di hydro- pyridin-4-ylan no] -
eth 1 -hen 1 -acetamde ()-N-(2- Chloro 5- (1 hydr oxy- 2- [3 (6-d ~)

i m dazol - 1-yl -4-nmethyl -2. 75 (a)55 241 (w2 n2|n1dazol 2-yl)-

2- ox0- 1, 2-di hydro-e pyri di n-4-yl an Oﬁ;j:

(i)-4-[2—(3-Chlom-phenyl}-Z-hjrdroxy-ethylamino]-3-(4-methyl-6-piperazin-1-yl-lH-

5  benzimidazol-2-yl) -1H-pyridin-2-one: '"H NMR (400 MHz, CDs0D) § 7.47 (iH, 5), 7.25
- 7.38 (4H, m), 7.07 (2H, s), 6.25 (1H, d, J = 7.6 Hz), 4.90 (1H, m), 3.42 - 3.66 (10 H, m),
2.59 (3H, s). LCMS (M+H)"* m/z 479 (t = 1.90 min.).

Example 43

Ot S
\(FI; y
HN
10 “
(£)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino)-3-[6-(4-isopropyl-piperazine-
1-yl)-4-methyl-1H-benzimidazol-2-yl]-1H-pyridin-2-one: 'H NMR (400 MHz,
CD;0D) & 747 (iH, 5}, 7.25 - 7.38 (4H, m), 7.06 (2H, s), 6.26 (1H, d, J = 7.6 Hz),
15 4.91-4.93 (IH, m), 3.89 - 3.92 (2H, m), 3.51 - 3.64 (5H, m), 3.31 - 3.37 (2H, m),

3.09 —-3.30 (2H, m), 2.59 (3H, s), 1.44 (6H, d, J = 6.6 Hz). LCMS (M+H)* mv/z 521 (¢
= 1.95 min.).

Example 44

[0}
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et hyl ) - phenyl ) - net hanesul fonam de ()-N-(5-{ I-Hydroxy-2- [3-(6-i m dazol -
| -yl -4- methyl-I1H2.73 (a)534 125benzi m dazol -2-yl)-2-.tea

oxo-1, 2-di hydro-pyridin- 4-ylam no]-ethyl ) -2- nethyl-phenyl)-

met hanesul f onam de 101 15 August 2005 (3) 2-3-((Tnidazol -1- yl4-nmethyl -1 H

126benzi m dazol - 2-yl )-2-U. 50 (f)455 oxo-1, 2-di hydro-pyridin
4-y| ani no] - 3- phenyi - roionic acid (S)-2- [3 (6- 1 ni dazol - | -1\5 August 2005

yl--methyl-1 H" 127benzi m dazol -2-yl)-2-'""1.43 (f)468 _ _
0x0- 1, 2-di hydro-pyridi n-NN o 4-yl am no] - N- et hyl - 3- N\- phenyl pr opi onam de

S)-2-[3-(6-Imd -l - yl-4-methyl - | H 128ben2|mdazol -2139(f)454
f)XZ)- 1, [2 di( hyd;no- Sf/&?'&l'(h'-%d"‘“ H’-e@ﬂ"é#ﬁph‘c‘)‘}y I-gthylaging)-5- 2"1543613' %

(S)-2-[3-(6-i M dazednzimillazob2-yl)-3H-pyrimidin-4-one:

(8)-2-{6-Chloro-5-(6-imidazol-1-yl-4-methyl-1H-benzimidazol-2-yl)-pyrimidin-4-
5  ylaminoj-3-phenyl-propan-1-ol: To a solution of 2-(4,6-dichloro-pyrimidin-5-yl)-6-

imidazol-1-yl-4-methyl-1H-benzimidazole (40 mg, 0.16 mmol) in isopropanol (5 mL)

was added (S)-(-)-2-amino-3-phenyl-propanol (35 mg, 0.23 mmol) and triethylamine

(0.5 mL). The reaction mixture was heated to 80°C for 4 h, cooled to room

temperature and concentrated with high vacuum. The crude product was used for the
10 next step without purification. LCMS (M+H)* m/z 460 (t = 2.13 min.).

(5)-6-(1-Hydroxymethyl-2-phenyl-ethylamino)-5-(6-imidazol-1-yl-4-methyl-1H-
benzimidazol-2-yl)-3H-pyrimidin<4-one: To a solution of (§)-2-[6-chloro-5-(6-
imidazol-1-yl-4-methyl- 1H-benzimidazol-2-yl)-pyrimidin-4-ylamino]-3-phenyl-

15 propan-1-ol in 4 N HCI (0.5 mL) and acetic acid (0.5 mL) was added two drops of
water. The reaction mixture was heated to 100°C for 8 h, cooled to room temperature,
and neutralized with ammonia in methanol. After concentration, the residue was
purified by prep. HPLC to yield the title compound (26 mg, 37% for two steps). 'H
NMR (400 MHz, CD;0D) 6 9.41 (1H, narrow t, J = 1.5 Hz), 8.06 (1H, narrow dd, J =

20 1.6, 1.9 Hz), 7.93 91H, s), 7.77 (1H, narrow dd, J = 1.6, 1.8 Hz), 7.73 (1H, narrow d,
J=19Hz),7.11 - 7.21 (6H, m), 4.70 — 4.74 (1H, m), 3l.74 (2H, d, J=4.7THz), 3.11
(1H, dd, J = 6.1, 13.5 Hz), 3.00 (1H, dd, J = 7.8, 13.5 Hz), 2.70 (3H, s). LCMS
(M+H)" m/z 442 (t =2.17 min.).

25 Examples 45 - 383 were prepared according to the general methods described
above (Scheme I11)

LCMS conditions:
a)‘ YMC C18 §5 4.6 x 50 mm; 0 — 100% gradient over 4 min*; 4 mL/min flow rate
30 b) YMC ODS-A C18 87 3.0 x 50 mm; 0 — 100% gradient over 2 min*; 5 mL/min
flow rate

¢} YMC CI8S54.5x 50 mm; 0 - 100% gradient over 8 min*; 2.5 mL/min flow rate
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" yl-4-methyl -1H N Nx benzi m dazol -2-y1)-2-1.48 (f)482
1290x0-1, 2-di hydro-pyridin-N, o 4-ylam no]-N, N di net hyl - 3- phenyl -
roi onam de (R)-4-(2-Hydroxy-I-" o phenyl-ethylamno)-3-(6- NN\_~ N 1.44
(f)427 imdazol-l-yl-4-nethyl-e \ // 130lH-benzim2 -2-yl)- -one
| H pyridin-tone 3-(6-1mdazol -1-yl-4- nethyl-1H1.0(b)426
131benzi ni dazol - 2-yl ) -4-(3- pyridin-2-yl- propyl am no)-1 ¥ AggestR0®.- one
(S)-4-(1-Benzyl-4-L1 " a hydroxy-2-oxo- 132butyl am no)-3-(6-1.41 (t)483
imda imdazol-I-yl-4-nmethyl- |H benzimdazol-2-yl1l)- 1H ridin-2-one 102
15 August 2085YMC C18 S7 3.0 x 50 mm; 0 — 100% gradient over 3 min*; 5 mL/min flow rate
e} YMC ODSA 83 6.0 x150 mm; 0 — 100% gradient over 5 min*; 1.5 mL/min flow
rate
f) PHS-PR]MESPHEREVCIS 4.6 x 30 mm; 0 - 100% gradient over 2 min*; 5
5 mL/min flow rate o
g YMCCI18 §7 3.0 x 50 mm; O + 100% gradient over 4 min*; 5 mL/min flow rate
h) YMC ODS-A C18 57 3.0 x 50 mm; 0 - 100% gradient over 2 min*; 5 mL/min
flow rate
i) YMC ODS-A C18 87 3.0 x 50 mm; 0 - 100% gradient over 1.5 min*; 5 mL/min
10 flow rate
)} YMC Xterra C18 $7 3.0 x 50 mm; 0 - 100% gradient over 2 min*; 5 mL/min flow
rate
k) YMC Pro-ODS C18 S5 4.6x33 mm; 0 - 100% gradient over 3 min*; 4 mL/min
flow rate _
15 1} YMC ODS-A C18 S7 3.0 x 50 mm; 0 — 100% gradient over 4 min*; 4 mL/min
flow rate '
* Gradient begin with 10% methanol/90% water (0.1% TFA) and end with 90%

methanol/10% water (0.1% TFA)

Example # Name structure T (min.) | Mass (M+H)"
miz
4-(2-Fluoro- IS
benzylamino)-3-(6- Q-‘)—E
‘ 45 imidazol-1-yl-4-methyl- " {143 (D) 415
1H-benzimidazol-2-yl)- Cﬁ—‘

1H-pyndin-2-one
4-(3,4-Dimethoxy- Ch %
benzylamino)-3-(6- \Q:“)—b
imidazol-1-yl-4-methy}- "

1H-benzimidazol-2-yl)-
1H-pyridin-2-one

46 137() |457

3-(6-Imidazol-1yl-4- & “ o
methyl-1H- _ (II >_<\L_,) 2.17 (a) 398
47 benzimidazol-2-yl)-4- *

[(pyridin-2-ylmethyl}-
amino]-1H-pyridin-2-one \




3-(6-1mdazol -1-yl-4-" nethyl-1H 11. 06 (d)440 benzi m dazol -2-yl)-4-(4-" .~
133pyridin-2-yl-n- butylam no)-1 H pyridin- 2-oneV A
(5)-4-(1- Ami nonet hyl -2-0 phenyl - et hyl am no) - 3- ( 6-

I m dazol - 1-yl -4-nethyl -1. 27 (f) 440 1341 H benzi m dazol - 2-yl) -

| H pyridin-2-one (S)-3-(6-Imdazol-1-yl-4-0 mmnmethyl-IH ~ "1 454

benzi mi dazol -2-yl)-4-(1-27 (f) 135. nethyl ami nonet hyl - 2- 15 August 2005

phenyl - et hyl am no) - 1H ~+- pyridin-2-one (S)-4-(1-0 ON
D net hy| am nnrmfl h\ll 2 1QRnhnn\l| -oth I| am nn\ 3- (ﬁ 1.25 (f\468

i m dazol - 1}yl - 4- et H )“4 (I' ﬁ%"i“ﬁ'i‘lﬂraz@ I R wLHpyri di n-2- one
4- (4- Hydroxy- but| ofF "ﬁ()f%379 @ dazodazol - | -lyl - 4- met hyfl - |
H-benzi ni dagol - 2- I m'tlfl“‘l " -pne T "l 148 0) 1
bcnzmuda.zol—Z-yl) 1H- 80“
pyridin-2-one
(R)-4-(1-Hydroxymethyl- @ o ©
2-phenyl-ethylamino)-3- K:f'}_g:;
‘ (6-imidazol-1-yl-4- M 1.48 (b) 441
49 methyl-1H- '
benzimidazol-2-y1)-1H- | 8""
pyridin-2-one
N-{2-{3-(6-Imidazol-1- {3 w3
yl-4-methyl-1H- \g“}{}
benzimidazol-2-yl)-2- ]
50 oxo-1,2-dihydro-pyridin- \-3-*—{" 1550 392
4-ylaminol}-ethyl }-
acetamide '
4-(3,4-Dihydroxy- & 9
benzylamino)-3-(6- Q""‘(;:a)—g:'}‘
imidazol-1-yl-4-methyl- "
51 1H-benzimidazol-2-yl)- 1.97 () 429
1H-pyridin-2-one
HO OH
4-{2-(3H-Imidazol-4-yl)- {j v 9
ethylamino}-3-(6- ‘q:['}_gj 1.91 (a) 401
52 imidazol-1-yl-4-methyl- Y
1H-benzimidazol-2-yl)- ‘—%‘
1H-pyridin-2-one ‘ .
4-(3,4-Dihydro-2H- @ w 9
quinolin-1-yi)-3-(6- )_@“ 1.88 (2) 423
53 imidazol-1-yl-4-methyl- Q
1H-benzimidazol-2-yl)- (_b
1H-pvridin-2-one
3-(6-Imidazol-1-yl4- M o
methyl-1H- SN 1.83 (a) 398
benzimidazol-2-yl)-4- Q-:J \ 7
54 o
[(pyridin-3-ylmethyl)- MK,
amino}- | H-pyridin-2-one e
N
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(t)-4-[2-Hydroxy-2-(3-tp trifluoronethyl-phenyl)- 138ethyl am noj-3-(6-1.40
(b) 495 i m dazol -l -yl-4-methyl- 1 Hbenzimd azol-2-yl )- IH ridin-2-one
()-4-[2-Hydroxy-2- M (3,4,5-trinmethoxy-N ~N-yc phenyl)-ethyl am noj-3-1. 18
(b)517 139(6-i mdazol-I-yl-4- nmethyl-1 H benzimdazol-2-yl)-1 H
pyridin-2-one 103 15 August 2005 (S)-4-(1l-Benzyl-2-" 0

met hoxy- et hyl ami no)-3- 1.67 (f)455 (6-imni dazol -1-yl-4- 1405#&ugust 263" c
benzi m dazol - 2-yl )-1H ~o- pyridin-2-one 4-(3-Hydroxy-~w p

propyl am no)-3-(6-1~ ( aQ.95 (1)365 141imdazol-1-yl-4-nethyl-Y " Y 1

H benz i mi dazol - 2- y| | 3-(Ghpidizek hyl2t-ond T 4- [ 2- Rydr axy- 1- (4} .
5,_%@ 438t hy] - 1

ni tro-benzyl)-1.51 ( 12}1&@8‘ Hh2et hyl ani|nd] - qdzék2)| -yl -
i?d4-one

HN

H benzi m daged - 2-yl ]

[(pyndm—4-ylmethy )
amino}- 1H-pyridin-2-one =
i S—7
3-(6-Imidazol-1-yl-4- = W O
methyl-1H- “\@",Fw 1.99 (a) 412
benzimidazol-2-yl)-4-(2- N
56 pyridin-2-yl- "
ethylamino)- 1H-pyridin- \—G

2-one

4-[Benzyl-(2-hydroxy- o

ethyl)-amino]-3-(6- b ",>_§j' 1.86 (a) 441
57 imidazol-1-yl-4-methyl- - WY

1H-benzimidazol-2-y1)- "o "\—<:>
1H-pyridin-2-one

(£)-4-[1-(4-Chloro- oy ®

phenyl)-2-hydroxy- Q@‘U

ethylamino]-3-(6- : " 3.3 () 461
58 imidazol-1-yl-4-methyl- o .

1H-benzimidazol-2-yl)- d

IH-pyridin-2-one

(*)-4-[(1-Ethyl- & . _
pyrrolidin-2-ylmethyl)- ",»{’}‘ 1.88 (a) 418
amino]-3-(6-imidazol-1-

> yl-4-methyl-1H- 8
benzimidazol-2-yi)-1H- s
pyridin-2-one
(1R28)4-2-Hydroxy-1- [ o, 1
methyl-2-phenyl- ‘g")_w
60 ethylamino)-3-(6- "ol x| 301 441
imidazol-1-yl-4-methyl- )—b
1H-benzimidazol-2-yl)-

1H-pyridin-2-one

(£)-4-(2-Hydroxy-2- o w o
phenyl-ethylamino)-3-(6- (;a—@

61 imidazol-1-yl-4-methyl- w o

1H-benzimidazol-2-yl)-
1H-pyridin-2-one

3-(6-Imidazol-1-yi-4- @ w S '

) methy!-1H- - ",>_§:,}' 1.94 (a) 415
2 benzimidazol-2-y)-4-(3- -

imidazol-1-yl- N

12.96 (a) 427
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(t)-4-1]1-(2-Fluoro-c; G benzyl)-2-hydroxy- 143ethyl am no]-3-(6-1.57 (a)459
I m dazol -| -yl -4-nmet hyl - 1H benzi m dazol -2-yl)- IH idia-2-one o
()-4-[1-(3-Fluoro-~; benzyi)-2-hydroxy- l1l44ethylamn -(6-1.57 (a)459
in-i-yi yl-4-methyl- | H benzimdazol-2-yl)- 1H ridin-2-one
(S)-4-[2-Hydroxy-1-(4-"h nethoxy-benzyl)-1.54 (a)471 145et hyl am no] - 3- ( 6-
i m dazol -1-yl-4-nethyl - 1 Hbenzi midazol-2-yi)- |H ' dihAugust 2005
(t)-4-[2-Hydroxy-1-(3-4Z1 " O hydroxy-benzyl)-Y ",}~ al.38 (a)457

et hyl am nojp-3-(6-"_146im dazol -1-yl-4-nmethyl- | H benzi_m dazol -2-yl)-
| H- pyridi nf 2- one 3-( BopyhmjagolH-| -yl -4- nethyl-1H | b | , >4 >1.15 (d)448 |
i enz 147m pyridin-2-one
(5)-4-(2-Hydroxy-2- @. W O
phenyl-ethylamino)-3-(6- ‘q:\r»_@ 127() | 427
63 imidazoi-1-yl-4-methyl- N o on
1H-benzimidazol-2-yl)-
1H-pyridin-2-one
(R)-4-(2-Hydroxy-2- * (:j‘\ w G
phenyl-ethylamino)-3-(6- | > ",@ 1.27 (b) 427
imidazol-1-yl-4-methyl- " o
64 1 H-benzimidazol-2-yl)- &
1H-pyridin-2-one \_b
(£)-4-(1-Benzyl- Chi o it
pyrrolidin-3-ylamino)-3- (P;g—@ 1.19 (b) 466
(6-imidazol-1-yl-4- w
65 ﬂlﬁthyl-lH“ CN\Q

benzimidazol-2-yl)-1H-
pyridin-2-one

3-(6-Imidazol-1-yl-4- 5! '
methyl-1H- ‘@T*U
benzimidazol-2-yl)-4-{2- - 137 (b) 472

66 {5-nitro-pyridin-2- -
ylamino)-ethylamino}-
1H-pyridin-2-one ,
3-(6-Imidazol-1-yl-4- M=) a
methyl-1H- n K )_@“ 0.98 (b) 420
benzimidazol-2-yl)-4-(2- I -
67 morpholin-4-yl- —
ethylamino)- {H-pyridin-
2-one Q
3-(6-Imidazol-1-yl-4- & e ‘
methyi-1H- S nf)_{\__';
benzimidazol-2-y)-4-{2- " ol 1.31 (b) 460
68 (2-methyl-5-nitro- 1 H-
imidazol- 1-yl)- ol
ethylamino]-1H-pyridin- -
2-one
3-(6-Imidazol-1-yl-4- & o :
methyl-iH- “ '.:)_g:';)"
benzimidazol-2-yi)-4-[2- M m\ 0.97 (b) 415
69 (3-methyl-3H-imidazol- | ,

4-yl)-ethylamino}-1H- &
pyridin-2-one

93




dazol -2-yl)-4- [(isoquinolin-3- ylnethyl)-amno]-1 H ridin-2-one 104 15
August 2005 3-(6-1m dazol-I|-yl-4-.1411, nethyl-I1H

benzi m dazol -2-yl)-4-1.31 (d)516 148[[ 4-(3-phenyl - propyl) -

pyridi n-2-yl met hyl ]- am no)-1H pyridin-2- one 3-(6-1mdazol-l-yl-4-"~q o
nmet hyl -1 H 149benzi m dazol - 2-yl )-4-1.00 (d)412 [(3-nethyl - pyr|d|n 2-

yl met hyl ) - ami no] - 1H di n-2-one 4-[ (3, 5-Di net hyl - pyri di n- ?5\ugsish@P5

150am no] - 3- (6-i m dazol -1-"1.00 (d)426 yl-4-nethyl-1H benzi
m dazol -2-yl)-1 H _din-2-one 4-[(3- FNdroxynethyI pyridi n- 2-yl net hyl ) -
aminol-3-(6[ i | ' "[{ti4d4-Diethylamino-1- { {3 4 ¢
methyl-butylamino)-3- ‘Q:;-%_‘}‘ 1.13 (b) 448
70 {6-imidazol-1-yj-4- ™
‘rjneethyl-‘ll-l- )_\_\“ Y
nzimidazol-2-yl)-1 H-
pyridin-2-one .
3-(6-Imidazol-1-y]-4- @ w ©
methyl-1H- ‘@5_@“ 0.87 (b) 404
71 benzimidazol-2-yl)-4- (2- -
' pyrrolidin-1-yl- My
ethylamino)-1H-pyridin- D
2-one
#}4-(1,2-Diphenyl- ({j n 8
ethylamino)- 3-(6- ‘q:[a_?g” 1.72 (b) 487
72 imidazol-1-yl-4-methyl- -
IH-benzimidazol-2-yl)-
IH-pyridin-2-one
4-Benzylamino-3-(6- @ w 8
- imidazol-1-yl-4-methyl- (Pj)_%:}‘ 1.49 (b) 397
1H-benzimidazo}-2-yl)- Y
|H-pyridin-2-one )
4-(3-Dimethylamino- (:iﬂ W @
propylamine)-3-(6- " ",)_@" 1.03 (b) 392
74 imidazol-1-yl-d4-methyl- Y o
1H-benzimidazol-2-yl)- L\_N,
1H-pyridin-2-one \ '
4[(Adamantan-1- 2= o
ylmethyl)-amino]-3-(6- Ao ﬂ)_{\;u)n 1.87 (b) 455
imidazol-1-yl-4-methyl- \Q:,{ \ /
75 1H-benzimidazol-2-yl)- M |
1H-pyridin-2-one
3-(6-Imidazol-1-yl-4- 0
methyl-1H- )_w 1.57 (b) 423
benzoimidazol-2-yl)-4- Q N '
76 (indan-2-ylamino)-1H- '
pyridin-2-one
4—(3,5-Bi5- @‘ a O
: trifluoromethyl- 1(; 1.68 (b) 533
77 benzylamino)-3-(6- " ol 5
imidazol- 1-yl-4-methyl- ‘—Q
1H-benzimidazol-2-yl}- 5y
[H-pyridin-2-one
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l I - m 15l1azo 0.93 (d)428 - - yl-4-nethyl-1H benzimdazol-2-yl)-IH
pyridin-2-one (S)-4-[2-Hydroxyl-(4-(CM hydroxy-3-nitro-benzyl)-

152et hyl ami no] - 3-(6-c"1.47 (a)486 i m dazol -1-yl -4-met hyl - MO,

1H benzi m dazol - 2-yl)-N I H ridin-2-0one02W (S)-4-[ 2- Hydroxy-1-(4-"-" 0

| odo- benzyl)- ethylam no]-3-(6-ril.73 (a)567 153i m dazol - 1-yl - 4- net hg/l -

| H benzi m dazol - 2-yl )- | H pyridin-2-one (S)-4-[2-Hydroxy- 15 Apugust 2605
hydr oxy- 3-i odo- benzyl )-"" ethyl am no]-3-(6-r; \1.44 (a)583
154i mi dazol -l -yl -4-nmethyl -"" | H benzi mi dazol -2-yl)-iro \ ox |

H pyri di n- 2} one (£)-4-(1,1-Dioxo- @ o :
tetrahydro-1A5- N >_§t")" 1.03 (b) 425
thiophene-3-ylamino)-3- \Q: 7
78 (6-imidazol-1-yl-4- o
methyl-1H- (S
benzimidazol-Z-yl)-1H- o
pyridin-2-one
3-(6-Imidazol-1-yl4-, [Ny %,
methyl-1H- 1;1 1.33 (b) 487
benzimidazol-2-yt)-4-
(3.4,5-trimethoxy-
benzylamino)- 1H-
pyridin-2-one
4-[(Furan-2-ylmethyl)- @ g oo
amino]-3-(6-imidazol-1- Q }@“ 1.34 (b) 387
80 yl-4-methyi-1H- N
benzimidazol-2-yl)-1H-
| pyridin-2-one

3-(6-Imidazol-1-yl-4- C} Q
methyl-1H-

H - | 142 ) 403
81 benzimidazol-2-yl)-4- D

z, 2T

79

[(thiophen-2-ylmethyk)-

amino]-1H-pyridin-2-one \_@

3-(6-Imidazol-1-yl-4- 4:3 ) ,

methyl-1H- (;;-@ ,
22 benzimidazol-2-yl)-4-{3- " o L15() 432

{2-oxo-pyrrolidin-1-y1)- L\_.\»j

propylamino}-1H- :

pyridin-2-one

4-[(1H-Benzimidazol-2- | {%, g o

ylmethyl)-amino}-3-(6- ‘(;E ,","
83 imidazol-1-yl-4-methy}- R ang 0.98 (b) 437

1H-benzimidazol-2-yi)- 1D

1H-pyridin-2-one "

4-[2-(6-Fluoro-1H-indol- {j' -

2-yhy-ethylamine)-3-(6- _ ‘Q:»—@

imidazol-1-yl-4-methyl- i 1.53 (b) 468
84 IH-benzimidazol-2-y1)-

1H-pyridin-2-one

{2-[3-(6-Tmidazol 1-y1- | &%, %

4-methyl-1H- ()X?—@

benzimidazol-2-yl)-2- i W 131 (b) 484
85 0x0-1,2-dihydro-pyridin- =

4-ylamino]-ethyl }- o_b

carbamic acid benzyl
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105 15 August 2005 3-(6-1mdazol-l-yl-4-0 ~ nethyl-1H"." _
155benzi m dazol -2-yl)-4-\ 0.71 (b)412 NN [ (6-nethyl -pyridin-2-
yl met hyl)-am no]-I H din-2-one 4-[2-(5-Ethyl-pyridin-2-NO " ""
yl)-ethylam no]-3-(6-r imdazol-1-yl-4-methyl-"1.01 (b)440

1561H benzi i dazol -2-yl)- 1Hpyridin-2-one ()-4-(2,3-D hydroxy-cl1 " 0
propyl am no)-3-(6-1.11 (a)381 157i ni dazol - 1-yl - 4- met hyl - 15 August 2005
1H benzi m dazol -2-yl)-m | H pyri di n-2-one (S)-4-[2-Hydroxy-1-(4-N O
hydr oxy- 3- hoxy-"" bepzyl)-ethyl am no]-3-/1.29 (f)491
158(6-1 m dagol -1 -yl - destet \ ox nethyl {l H benzi m dazol -2-yl)-1H wo di p-2-one

{18,2R)-4-(2-Hydroxy-

e
= -]
1,2-diphenyl- S ;‘:)_U
ethylamino)-3-(6- " 1.42 (b) 503

86 imidazol-1-yl-4-methyl- B
1H-benzimidazol-2-yl)- o
: 1H-pyridin-2-one
(+)-4-(2-[1,3]Dioxolan- @ K
2-yl-ethylamino)-3-(6- )_é"_:‘,}‘
- imidazol-1-yl-4-methyl- ]:lj:,. G (124 m) 407
IH-benzimidazol-2-yl}- \W_
1H-pyridin-2-one 3

(#)-2-(3-(6-Imidazot-1- @ g e

yl-4-methyl-1H- " ,}@“
benzimidazol-2-yl})-2- N 1.44 (b) 469

88 ox0-1,2-dihydro-pyridin- ™

4-ylamino]-3-phenyl- m)b

proptonic acid methyl

ester

3-(6-Imidazol- 1-yl-4- = o

methyl-1H- ¢ % ﬂ)_{\:u)u

benzimidazol-2-yl)-4-(2- \QZ,,/ Y | 1.05 @) 402
89 2H-{1,2,3]triazol-2-yl- H

ethylamino}-1H-pyridin- ]

2-onc "y

(4)-3-(6-Imidazol- 1-yl-4-

methyl-1H- S A
benzimidazol-2-yl)4- * 1 1.35 (b} - 474

90 ((1-phenyl-i-pyridin-2- "0
yl-methyl)-amino]-1H-

pyridin-2-one

(1R,2S)-4-(1-Hydrox y- @ . '
indan-2-ylamino)-3-(6- " ",)_b‘ 1.35 (b) 439
imidazol-1-yl-4-methyl- Qn >/

91 tH-benzimidazol-2-yl)- \ %o

: 1H-pyridin-2-one %
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(S)-4-[1-(4-Fluoro- mN O benzyl)-2-hydroxy-~~~ " 159et hyl anmi no] - 3- (6- ~%N
1.57 (a)459 1 imdazol -I-yl-4-nmethyl- |H benzimdazol-2-yl)-F/ \ oN1

H pyridi n-2one (S)-4-[2-Hydroxy-I-N, (naphthal en-1-yl-"

met hyl ) - et hyl am no] -3-N1. 71 (a) 491 160(6-i m dazol -1-yl-4-" nmethyl-I H ON
benzini dazol -2-yl)- | H pyridin-2-one 4-(2-Hydroxy-1-0 " hydroxynethyl-"
"100 (f)381 161et hyl ami no)-3-(6-N\ imdazol-I-yl-4-net hyl5Augost 2005

| H benzi m dazol -2-yl)-NO 1H pyridin-2-one 106 15 August 2005

4-12-Hydroxy-1,1 -bis-"1 0 N hydroxynethyl-"" 1 ethylam no)-3-(6-.1 0.89
(t)411 3-(6-Imidazol-1-yl-4- o 0
methyl-lH- \Q:}—C} 1.51 (b) 411
92 benzimidazol-2-yl)-4-
phenethylamino-1H- ‘Lb

pyridin-2-one

(£)-4-[2-Hydroxy-2-3- | {3, i S

hydroxy-phenyl)- Q n)—p

93 ethylamino]-3-{6- . 1.15 (a) 443

‘ imidazol-1-yl-4-methyl- é:
1H-benzimidazol-2-yl)-

1H-pyridin-2-one

{5)-4-[ 1-Hydroxymethyl-

2-(4-hydrox y-phenyl)- @ —

ethylamino]-3-(6- " ")_w 1.1 (b) 457
94 imidazol-1-yl-4-methyl- 1':,I D,

1H-benzimidazol-2-yl)- %

1H-pyridin-2-one o 5o

(R)-4-(2-Hydroxy-2- o o

pyridin-2-yi- ‘?[;—C}'
95 ethylamino)-3-(6- w ow 1.09 () 428

imidazoi-1-yl-4-methyl- \_é;}

IH-benzimidazol-2-yl)-

1H-pyridin-2-one

(5)-4-(2-Hydrox y-2- L .

pyridin-2-yl- ‘(;3—@

ethylamino)-3-(6- i on 109 (a) 428

26 imidazol-1-yl-4-methyl- \—b
IH-benzimidazol-2-yl)- —_
1H-pyndin-2-one -

($)-4-(2-Benzylsulfanyl- - {j " o

1-hydroxymethyl- "3_@"
: ethylamino)-3-(6- " 1.4 (b) 487
97 imidazol-1-yl-4-methyl- D

IH-benzimidazol-2-y1)- 3

1TH-pyridin-2-one

4-(2-Hydroxy- G w O ,
ethylamino)-3-(6- ]\,/:[)_b 0.93 (b) 351

98 imidazol-1-yl-4-methyl-

L |
1H-benzimidazol-2-y})- -
1H-pyridin-2-one . :
3-(6-Imidazol-1-yl-4- _ <j. 4%
methyl-1H- \(F["
benzimidazo!-2-y1})- — 0.43 (b) 426

9
? [methyl-(2-pyridin-2-yl- \ku}
ethylamino]-1H-pyridin- =

2-one
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1\J 162i m dazol -1 -yl - 4- net hyl -
| H pyridin-2-one (+_)-4[2-(3-Fluoro-
163et hyl am no] - 3- (6-1. 38 (b)445 inidazol -

H benzi m dazol - 2-yl ) -
met hoxy- phenyl ) -

*"' 1H benzi m dazol - 2-yl ) -~0H
phenyl) - 2- hydr oxy-
| -yl -4-nmet hyl - |

1H pyridi n-2-one (f)-4-[2-Hydroxy-2-(3-

164et hyl ami no] - 3- (6- 1. 35 (b) 457 i ni dazol - 1- yI - 4- net hy -

H benzi m dazol -2-yl)- I H ridin-2-one ()-4-[2-Hydroxy-2- (45 A&ugast 2005

met hoxy- phenyl )- ethl 1. 35 (b)457 165i m dazodazol - 1-vyl
H benzi m dazol - 2-yl) -

yl - 4-

met hyl - 1

1H pyridi n-2-oneC ow ()-4-(2-Hydroxy-3-<1 1 o

phenyl - propyl am no) - |
benzi m dazo} -2-yl) - |

160

ethylamino)-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

B (5)-44 4 Hylirpyhietiihb.6/(
H2-pghiidir-2-ybne 3- (6

1 m -y
: Sy

a«€ 0
“_
"
Q—/_\ou

24-"1 0
0.93 (f)

[4- ngthyl-T F
met hyl -1 H

442

101

(R)-4-(1-Hydroxymethyl-
2-pyridin-2-yl-
ethylamino)-3-{6-
imidazol-1-yl-4-methyl-
IH-benzimidazol-2-yl)-
1H-pyridin-2-one

v

0.94 (f)

442

102

Dimethylamino-(6-
imidazol-1-yl-4-methyl-
- IH-benzimidazol-2-yl)-
IH-pyridin-2-one

0.70 ()

- 335

103

(18,25)-4-(2-Hydroxy-1-
hydroxymethyl-2-
phenyl-ethylamino)-3-(6-
imidazol-1-yl-4-methyi-
IH-benzimidazol-2-yl)-
1H-pyridin-2-one

1.10 (b)

457

104

(+)-4-[2-Hydroxy-3-
(naphthalen- -yloxy)-
propylamino]-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
IH-pyridin-2-one

1.53 (&)

507

105

(1R,2ZR)4-(2-Benzyloxy-
1-hydroxymethyl-
propylamino)-3-(6-
imidazol-1-yl-4-methyl-
IH-benzoimidazol-2-yl)-
1H-pyridin-2-one

3.14 (a)

485

106

(5)-3-Hydroxy-2-[3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
2-px0-1,2-dihydro-
pyridin-4-ylamino]-
propionic acid benzyl

| ester

2.95 (a)

485
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167benzi m dazol
pyridin-2-yl methyl)-
C'" ylnethyl)-amno)-3-(6-"} |
1H benzi m dazol -
yl met hyl ) - am no]
H benzi m dazol -

3-(6-1mdazol -1 -yl -

[ (4- phenyl - pyr| d| n- 2 yl methyl) - am no]

am noj -

1H ridin-2-one
-3-(6- 169i m dazol -1-yl :
1H ridin-2-oneq 107 15 August 200515 August 2005
4- methyl -1 H 170benzi m dazol -
1 H% pyr| di n-

- 4- et hyl

-2-yl)-4-"1.53 (d)466 [(3-trifluoronethyl -

one

A

1 Hpyridin-2-oner ~ 4-[(6-Ethoxy-pyridin-2-"I
J1.51 (d)442 168i mi dazol -1-yl -
4-[(4-Chl oro-pyridin-2-
-1.38(d)432 |

2- A) 4-"1.24 (d)474

Vi
-+

3-(6-1m dazp
[ (4-benzyl g

xy pyr| di

107

'%311%11{&6( 2T 17
daz¥il IR étﬂa”

1H-benzimidazol-2-yl)-
2-0x0-1,2-dihydro-
pyridin-4-ylamino]-
propionic acid inethyl
ester

Ly'/
I N-2-o0on¢

2.29 (a)

J.UﬁIILI I'I'I—U'a.'LUI =

"o

=T L

w H

409

108

(5)-2-[3-(6-Imidazol-1-
yi-4-methyl-1H-
benzimidazol-2-y1}-2-
oxo-1,2-dihydro-pyridin-
4-ylamino)-3-pyridin-2-
yl-propionic acid

0.94 (f)

456

109

3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-4-
{pyridin-3-ylamino)- 1 H-
pyridin-2-one

1.15 (a}

384

110

3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-4-
(pyridin-4-ylamino)-1H-
pyridin-2-one

0.65 {f}

384

111

($)-4-[2-(3 4-Dihydroxy-
phenytl)-2-hydroxy-
ethylamino]-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.04 (b)

459

112

(5)-4-[1-Hydroxymethyl-
2-(3-methyl-
benzylsulfanyl)-
ethylamino)-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.49 (b)

501

113

(8)-4-[1-Hydroxymethy}-
2-(4-methyl-
benzylsulfanyl)-
ethylamino]-3-(6-
imidazol-1-yl-4-methyi-
1H-benzimidazol-2-y)-
1H-pyridin-2-one

1.49 (b)

501

AN
N P
1 N\




(23)- S, - 6im - -l-yazol-l-yl1--44 nmethyl-1H1.59 (f)604

172benzi m dazol - 2-yl )-2-} oxo-1, 2-di hydro-pyridi n- 4-yl am no] - 4- phenyl -
butyl )-carbamic acid bent 1 ester (S)-4-[1-(4-Benzyloxy-". " o

benzyl) - 2- hydroxy- ethylam no]-3-(6-1.74 (f)547 173i m dazol -1 -yl - 4-net hyl -

1H benzi m dazol -2-yl)- | H pyridin-2-one 3{6-Imdazol-1-yl-4-"1" o "
methyl-iH b i id | 15 August 2005

(£)4-[2-Hydroxy-2-(4- |l %,
hydroxy-3-methoxy- ‘Q }—;:ﬁ
phenyl)-ethylamino]-3- W  oH
114 (6-imidazol-1-yl-4-

methyl-1H- ™

benzimidazo}l-2-yi)-1H-
pynidin-2-one

4-(2-Hydroxy-2- , =

naphthalen-1-yl- &"1;:[5)—{;

ethylamino)-3-(6- " 1.49 (b) 477
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-y])-
1H-pyridin-2-one
(5)-N-(1-Carbamoyl-2-

Q/' ]
phenyl-ethyl)-3-hydroxy- tl'l"

2-[3-(6-imidazol-1-yl-4- " p
methyl-1H- ”j_i‘g;O 1.07 (b) 541

benzimidazol-2-y1)-2-
0x0-1,2-dihydro-pyridin-
4-ylamino}-
propionamide

(H)-N-4'-{1-Hydroxy-2- [ W 8 %
(3-(6-imidazol-1-yi-4- Q”‘(FD—%}
methyl-1H- '
benzimidazol-2-yl)-2- e 1.34 (b) 596
oxo-1,2-dihydro-pyridin- o :
4-ylamino]-ethyl }-
biphenyi-2-yl}-
methanesulfonamide

(&-N-4-(1-Hydroxy-2- | W o

1.10{b) 473

115

116

117

{3-(6-imidazol-1-y{-4-

methyi-1H- - 1.11(b) 520
118 benzimidazol-2-yl)-2- g

oxo-1,2-dihydro-pyridin- —
4-ylamino}-ethyl }-
phenyl)-
methanesulfonamide

(£-N-(3-(1-Hydroxy-2- | &
[3-(6-imidazol- 1-yl-4- ‘Qﬁj

methyl-1H- £.14 (b) 520
19 benzimidazol-2-yl)-2- Lb—«ws\
oxo-1,2-dihydro-pyridin- , &

4-ylamino]-ethyl }-
phenyl)-
methanesulfonamide

100



2 | 4enz m - 174-y ~0.95 (d)412 azo )- - [(4-nethyl-pyridin-2-NJ
ylnmethyl)-amno]-IH" ridin-2-one 3-(6-1mdazol-1-yl1-4-L~ " nethyl-1H
175benzi m dazol - 2-yl)-4- 0.92(d) 428 [ (4-net hoxy-pyridin-2- o
ylmethyl)-amno]-1 H ridin-2-one 4-1[6-(3-Hydroxy- pro PYl) PYridin-2-
176yl met hyl ] -am no] - 3-(6-0.96 (d)456 imdazol- | -yl -4-nethyl-

| H benzi m dazol -2-yl)- 1H ridin-2-one 15 August 2005

(®)-N-(5-{1-Hydroxy-2- [y °
[3-(6-imidazol-1-yl-4- Q»G
methyl-1H- “ 1.12 (b) 550
benzimidazol-2-yl)-2- I
0x0-1,2-dihydro-pyridin-
4-ylamino}-ethyl}-2-
methoxy-phenyl)-
methanesulfonamide |

(E)-N-(2-{1-Hydroxy-2- [ W w2
[3-(6-imidazol-1-yl-4- ‘QZD—C;
methyl-1H- " R
benzimidazol-2-yl}-2-
oxo-1,2-dibydro-pyridin-
4-ylamino]-ethyl }-
phenyl)-
methanesulfonamide

(£-N-(3-{1-Hydroxy-2- |
[3-(6-imidazol-1-yl-4- QA(FI
methyl-1H- - 1.33 (b) 596

benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-
4-ylamino]-cthyl}-
phenyl)-4-methyl-
benzenesulfonamide
(£)-2,2,2-Trifluoro-N-(3- | A s

{ Ll-hydroxy-2-{3-(6- QZ.?—Q
imidazol-1-yl-4-methyl- “ 2.97 (a) 538
123 IH-benzimidazol-2-yl)- wicocr,
2-0x0-1,2-dihydro-
pyridin—4-ylamino]-
ethyl }-phenyl)-acetamidé

{£)-N-(2-Chloro-5-{ 1 - Qo
. hydroxy-2-[3-(6- Qrﬁ

imidazol-1-y}-4-methyl- 2,75 (a) 554
1H-benzimidazol-2-yl)- .\_E}vmn.m. '
2-oxo-1,2-dihydro- o i
pyridin-d-ylamino}-
ethyl }-phenyl)-
methanesulfonamide

(£)-N-(5-{1-Hydroxy-2- | {2}
[3-(6-imidazol-1-yl-4- ﬂﬁ

methy!- 1 H- : ™ 2,73 (a) 534
benzimidazol-2-yl)-2- _ wtstay

oxo-1,2-dihydro-pyridin-
4-ylamino]-ethyl]-2-
methyl-phenyl)-
methanesulfonamide

120

1.19 (b) 520
121

122

124

125

10t



108 15 August 2005 4-[(6- Ani nomet hyl -G pyri di n-2-yl met hyl )-0. 99 (b) 427

177am no] - 3- (6-i mdazol -1 - yl-4-nmethyl-1 H benzi m dazol

i di n-2-one N-(6-

([3-(6-i mdazol -1 -
178oxo0- 1, 2-di hydr o- pyri di n- 4-yl am no] - net hyl )

for mani de 3- (6- 1 midazol -1-yl-4- nethyl-iH1.16 (b)448

179benzi m dazol - 2-yl )-4-" [(4uinolin-2-ylnethyl)- ani no - 15AUglish200Bne
4- (2- Cycl ohex-1-enyl - ethyl am no) - 3- (6-

-y

i m dazol -1

| 1.61 (b)415 4

_2_y1)_
| H 1. 02 (b)455 benzi m dazol -2-yl) - 2-
- pyridin-2-yl et hyl) -

126

(8)-2-[3-(6-Imidazol- -
yl-4-methyl-1H-
benzimidazol-2-yt)-2-
oxo-1,2-dihydro-pyridin-
4-ylamino]-3-phenyl-
propionic acid -

1.50 {f)

455

127

(5)-2-[3-(6-Imidazol-1-
yl-4-methyl-1H- ‘
benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-
4-ylamino]-N-methyi-3-
phenyl-propionamide

1.43 ()

468

128

(5)-2-{3-(6-Imidazol-1-
yl-4-methyl-1H-
benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-
4-ylamino}-3-phenyl-
propionamide

1.39 ()

454

£29

(5)-2-[3-(6-Imidazol-1-
yl-4-methyl-1H-
benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-
4-ylamino]-N,N-
dimethyl-3-phenyi-
propionamide

1.48 {f)

4382

130

(R)-4-(2-Hydroxy-1-

phenyl-ethylamino)-3-(6-

imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

| 1.44 (f)

427

131

3-(6-Imidazot-1-yl-4-
methyi- 1 H-
benzimidazol-2-yl)-4-(3-
pyridin-2-yi-
propylamino)-1H-
pyridin-2-one

L0 (b)

426

132

(5)-4-(1-Benzyl-4-
hydroxy-2-oxo-
butylamino)-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
IH-pyridin-2-one

oH

1.41(H)

483

102




-me y - 180l H benzi m dazol -2-yl)- | H pyridin-2-one

(S)-4-[2-(4-terr-Butoxy-"1 0 ON~ 1'. ""1.61 (f)513 hydroxy

hydr oxynet hyl - 181l1et hyl am no] - 3- (6- i m dazol -1-yl -4-nmnethyl -

1H benzi m dazol -2-yl)- | Hpyridin-2-one (t)-4-[2-(2,3-Dichloro-~" o
phenyl)-2-hydroxy- " | 182ethy al.52 (b)495 ani no]-3-(6-

i m dazol -1-yl -4-nethyl - | Hbenzim dazol -2-yl)-u | H ridi 5 Aughst 2005

()-4-[2-(3,4-Di fuoro-( phenyl)-2- hydroxy et hyl am no] - 3-(6-1. 34 (b) 463
183i mi dazol - | -yl - 4- net hyl -
3-(6-Imidazol-1-yl-4- ) %

methyl-1H- T\;[w 1.06 (d) 440
benzimidazol-2-yl)-4-(4-

133 pyridin-2-yl-n-
butylamino)-1 H-pyrldm-
2-one

(5)-4-(1-Aminomethyl-2-

[
= o
phenyl-ethylamino)-3-(6. | S -A
imidazol-1-yl-4-methyi- M L2 440
"
uuz' '

134 1H-benzimidazol-2-yl)-
1H-pyridin-2-one

(5)-3-(6-Imidazol-1-yl-4-

methyl-1H-
benzimidazol-2-yl)-4-(1- 1.27 () 454

135 methylaminomethyi-2- 4,
phenyl-ethylamino)-1H-
pyridin-2-one
($)4-(1- & Q
Dimethylaminomethyl-2- | & “Fb*
136 phenyl-ethylamino)-3-(6- (I:("/ > | 125¢0 468
imidazol-1-yl-4-methyl- e
1H-benzimidazol-2-yl)- (Y -
1H-pyridin-2-one
4-(4-Hydroxy- = 9 ‘
butylamine)-3-(6- Q\/"\gw 1.19 (H) 379
137 imidazol-1-yl-4-methyl- "
1H-benzimidazol-2-yl)- \—\_\ '
1H-pyridin-2-one on
(#)-4-2-Hydroxy-2-(3- | {3 4
trifluoromethyl-phenyl)- (;»—%:5
138 ethylamino]-3-(6- w{  om 1.40(b) 495
imidazol-1-yl-4-methyl-
IH-benzimidazol-2-yI)- ?
1H-pyridin-2-one
(£)-4-[2-Hydroxy-2- sE
(3.4,5-trimethoxy- Q’"L?D—@
phenyl)-ethylamino]-3- wooon 1.18 (b) 517
139 (6-imidazol-1-yl-4- >

methyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

103



| H benzi m dazol -2-yl)- | Hpyridin-2-one.i 109 15 August 2005
(S)-4-[2-(3,4-Dichloro-o phenyl)-1- hydroxynethyl-1.67 (t)509

184et hyl am no] -3-(6- imdazol- | -yl-4-nethyl- |IH benzimdazol-2-yl)- IH
i din-tone (S)-4-[1-Hydroxynethyl-"1 2-(4-hydroxy-2- | el.46 (0525
trifluoromnethyl-phenyl)- 185ethylam no]-3-(6-"", imdazol-I-yl-4-methyl-"o0
/ \ o I Hbenzimdazol-2-yl)-\--( | Hpyridin-2-onecF' azol 1% August 200%
methyl -1 ,1.14 (d)448 nethyl benztmdaz azol-2-yl) 4-
186[ (i soquinolin-1-"- ylmethyl)-amno]-1 H pyridin-2-one
(S)-4-[2-(3]4-D fluof ®MpBaizyis-- I-N mroxyne; Ny XTI 52 (17477
187et hyl am po] - 3- ( 6- | methebayzetytadningh-34- 1.67 (D 455

(6-imidazol-1-yl-4- W o

140 methyl-1H- g
benzimidazol-2-yl)-1H- Q—/_\o—
pyridin-2-one

4-(3-Hydroxy- éj. "

» propylamino)-3-(6- . 1;:[ ;_b 0.95 (f) 365
141 imidazol-1-yl-4-methyl- )

1H-benzimidazol-2-yl)- k\_w

1H-pyridin-2-one

(H-4-[2-Hydroxy-1-(4- [ {3 -

nitro-benzyl)- ‘ij ;@ 1.51 (a) 486
ethylamino]-3-(6-

imidazol-1-yl-4-methyl- o
1H-benzimidazol-2-yl)-
IH-pyridin-2-one
(H)-4-[1-(2-Fluoro- O w

benzyl)-2-hydroxy- "\Q‘I“
ethylamino]-3-(6- " 1.57 (a) 459

imidazol-1-yl-4-methyl- Q—)_\ou
1H-benzimidazol-2-yl)- v
1H-pyridin-2-one
(£)-4-[1-(3-Fluoro- C}, 8 -
benzyl)-2-hydroxy- \(I:E"
ethylamino]-3-(6- L 1.57 (&) 459
imidazol-1-yl-4-methyl- QJ“m :
1H-benzimidazol-2-yl)- ¢
1H-pyridin-2-one
(5)-4-{2-Hydroxy-1-(4- {i—‘l . @

methoxy-benzyl)- " )_gj; 1.54 (3 471
ethylamino]-3-(6- "

imidazol-1-yl-4-methyl-
1H-benzimidazobzyly. | D
IH-pyridin-2-one
{*)-4-[2-Hydroxy-1-(3- (:jl

H
hydroxy-benzyl)- " ",»{\\:’; 138 (a) 457
ethylamino}-3-(6- .

146 imidazol-1-yl-4-methyl- Q_)—\m
1H-benzimidazol-2-yl)-

1H-pyridin-2-one

142

143

144

145

3-(6-lmidazol-1-yl-4- {j . -
raethy}-tH- . QJ—;\J 1.15 (d) 448
1 benzimidazol-2-yi)-4- w
147 : .

{(isoquinolin-3-

ylmethyl}-amino}-1H-
pyridin-2-one

104



| H benzi m dazol -2-yl)- 1 H pyridin-2-oneF 4-[(4-Hydroxy-pyridin-2-"9 o "
yl met hyl ) -am no] - 3-(6-0.91 (d)414 188i m dazol -1-yl-4-methyl-mr- N

|’ H benzi m dazol -2-yl)- I H pyridin-2-oneo” 3-(6-1nidazol-I-yl-4- nethyl-
benzi id | I r x/0.92 (b)418 2 | 4 2 m azo - -y )-

15 August 2005

3-(6-Imidazol- 1-yl4-

8 .
methyl-1H- kﬁﬁ-{j
benzimidazol-2-y1)-4- 131 (d) 516

148 {[4-(3-phenyl-propyl)-
pyridin-2-ylmethyl]-
amino }-1H-pyridin-2-
one

3-(6-Imidazol- 1-yl4- | | {3 o

methyi-1H- ) “, "
benzimidazol-2-yI)-4- H 1.00 (d) 412

[(3-methyl-pyridin-2-
ylmethyl)-amino]-1H-
pyridin-2-one

4-[(3,5-Dimethyl-

pyridin-2-ylmethyl)- *(;[ }_b

amino]-3-(6-imidazol-1- ol L.00 (d) 426
y1-4-methyl-1H- \‘5}—
benzimidazol-2-yl)-1H-
pyndin-2-one
4-[(3-Hydroxymethyl-

pyridin-2-ylmethyl)- “,)_g\‘_'}‘

51 amino}-3-(6-imidazol-1- B 0.93 (d) 428

yl-4-methyl-1H- \_Q
benzimidazol-2-yl)-1H- I

pyridin-2-one

(5)-4-[2-Hydrox y-1-(4- “

hydroxy-3-nitro-benzyl)- ‘Q[", ;“
N

149

150

ethylamino]-3-(6- 147 (a) 486

imidazol-1-yl-4-methyl-
1H-benzimidazol-2-y1)- “‘Q—/—\
1H-pyridin-2-one OyH
($)-4-[2-Hydroxy-1-(4- @ o

iodo-benzyl)- . D
ethylamino)-3-(6- Qu/ Y7 | 1.73 @ 567

153 imidazol-1-yl-4-methyl-

IH-benzimidazol-2-yl)- :—@—/_\ou

1H-pyridin-2-one
(S)4-[2-Hydroxy-1-(4- {iﬂ 0

hydroxy-3-iodo-benzyl)- N N Nt
e[hyla[n.ino]-3-(6— N/ “ 4 1.44 (a) 583
-HO
|

152

154 imidazol-1-yl-4-methyi-
IH-benzimidazol-2-yi)-
1H-pyridin-2-one

105




-( - 189piperidin-1-yl- ethylamno)-1 Hpyridin-" 2-one
()-4-(2-Hydroxy-2-p- tolyl-e(hylatnino)-3-(6-5.74 (c)441 1901 nethyl- H 1
H be benzi m dazoi m dazol -2-yl)- | Hpyridin-2-one 110 15 August 2005 '
4-[2-(3,5-Bis-4" MC " trifluoronethyl-phenyl )-

2- hydr oxy-ethyl am no]-"6.40 (c)563 1913-(6-im dazol-1-y1-4- nethyl-1 H-
benzoi m dazol -2-yl)-1H "' din-2-one (t)-4-[2-(3-Chloro- pheAugust206i hoxy-
192et hyl am no] -3-(6-6.5 (c)475 i m dazol -1-yt 4 nethyl - '

| H benzi m dazol -2-yl)- 1 H ridin-2-one 4-[(4-Hydroxynet hyl -

pyridi n- 2-y[ met hyl') - ( 3Q6-fins3B1-HBam Ir_lﬁ. 3-(b-4 mdgzol -T-"] "a
yl-4-methyl {1 H bengimeingazn! - 2- yl ) - | H- i -
155 benzimidazol-2-yl)-4- Q-« e 412
[(6-methyl-pyridin-2- )
ylmethyl)-aminc]-1H-
pyridin-2-one

4-[2-(5-Ethyl-pyridin-2- | {=\ W O
y)-ethylamino]-3-(6- 4""‘(;";_@'
imidazol-1-yl-4-methyl- >

156 1H-benzimidazol-2-yl)-
1H-pyridin-2-one =

(£-4-23-Dibydroxy- | &

propylamino)-3-(6- ';_D L11 (a) 381
157 imidazol-1-yl-4-methyl-

IH-benzimidazol-2-yl}-
LH-pyridin-2-one

1.01 (b) 440

(5)-4-[2-Hydroxy-1-(4- "= 0

hydroxy—Symethgxy- S M -

benzyl)-ethylamino}-3- gﬂ 7 11296 491
158 (6-imidazol-1-yl-4- "

methyl-1H- ”"‘Q_/_\""

benzimidazol-2-yl)-1H- MeC

pyridin-2-one

(5)-4-{1-(4-Fluoro- N o

benzyl)-2-hydroxy- g‘ R -

ethylamino]-3-(6- \@0{ 7 11.57 (a) 459
159 imidazol-1-yl-4-methyl- HL

1H-benzimidazol-2-yl)- - e~ "o

1H-pyridin-2-one
-4-[2- -1- N
(5)-4-[2-Hydroxy-1 @ 0

(naphthalen-1-yl- IS "
methyl)-ethylaminol-3- \([:[N’ ) 1.71 (a) 491

160 {6-imidazol-1-yl-4-
methyl-1H- ou
benzimidazol-2-yl)-1 H-

{ pyndin-2-one Q

4-(2-Hydroxy-1- @ Q

hydrox ymethyl- " H ™1 1.00 () 381
161 ethylamino}-3-(6- .Qu’ \ 7

imidazol-1-yl-4-methyl-
IH-benzimidazol-2-y1)- - HO
' 1H-pyridin-2-one




ridin-2-one ()-
194et hyl am no] -
H benzi m dazol -
195cycl ohexyl net
benzi m dazol - 2-yl
I m dazol -1 -yl -

1962- oxo- 1, 2- di hydro-

benzi m dazo
hydr oxy- pr o

()-4-[2-(3-

4-12-(3,5-Di chloro-~ phenyl) - 2- hydr oxy-"
3-(6-1.54 (b)495 i mdazol -1-yl-4-nethyl - |
2-yl)- IFprridin 2-one ()-4-[(4-tert-Butyl-1- hydroxy-
hyl)-3.82 (a)475 am no)-3-(6-imdazol-1- yi-4-nethyl-lH
)-1 H din-2-one (t)-{2-Hydroxy-3-[3-(6-1 '
4- et hyl - -i H benzi m dazol -2-yl)-1.23 (b) 48015 August 2005
pyridi n-4-yl am no] - propyl }-carbamc acid tert-but
ester ()-3-(6-1mdazol- | -yI 4-" 0 nethyl 1 H "" 1419

- 2-Y1) - 3F X124 de-)ll 4 d=3, 3 trTtuoTo"2=

pyl am no){ }hﬂ ) |q¥%-2- N JT gust 2005

Cht or o- 4- Jﬂ{w@ﬁmghwyl) f# Y7 | 0.89 () 411

162 imidazol- 1-yl-4-methyl-
1H-benzimidazol-2-yl)-
iH-pyridin-2-one °“ o
(#)-4-[2-(3-Fluoro- Q) W
phenyl)-2-hydroxy- \Q:

163 f:tl'n_ylamino]a—(ﬁ- w  oH 1.38 () 445
imidazol-1-yl-4-methyl- é .
1H-benzimidazol-2-yl)-
1H-pyridin-2-one
B)-4-[2-Hydroxy-2-(3- |« &
methoxy-phenyl)- \Q"

164 ethylamino]-3-(6- " ow 1.35 (b) 457
imidazol- 1-y{-4-methyl-
1H-benzimidazol-2-yh)-
1H-pyridin-2-one
(+)-4-{2-Hydroxy-2-(4- {j‘ w @
methoxy-phenyl)- \(':[" s
ethylamino}-3-(6- "ol on 1.35 () 457

165 imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one ‘owe
(£)-4-(2-Hydroxy-3- sV EYEER
phenyl-propylamino)-3- ‘Q:u}—@ 1.44 (b) 441

166 (6-imidazol-1-yl-4- Wi on
methyl-1H-
benzimidazol- Z-yl)-lH-
pyridin-2-one
3-(6-Imidazol-1-yl-4- - o
metyl1H | "’/)_b'

. benzimidazol-2-yl)-4- T(;[“ 153 466
[(3-triflucromethyl- \—S\D
pyridin-2-ylmethyl)- F'.c
amino]-1H-pyridin-2-one
4-[(6-Ethoxy-pyridin-2- éj w © _
ylmethyl)-amino)-3-(6- f}ja-gj 1514 442

168 imidazol-1-yl-4-methyl- "W el
1H-benzimidazol-2-yi)- L@
1H-pyridin-2-one
4-[(4-Chloro-pyridin-2- (:jj W O
ylmethyl)-amino}-3-(6- " ",)_gj}'

169 imidazol- 1-yl-4-methyl- Yool we | 138(0) 432
IH-benzimidazol-2-yl)- | \_Q
1H-pyridin-2-one -

107



hydr oxy ethyl am no]-3-1.40 (b)479 198(6-i m dazol -1-y!-4- nethyl- |

benzi m dazol - Z-yl )-1HF pyridin-2-one ()-4-(2-Hydroxy-2-m
tolyl-ethylam no)-3-(6 1.37 (b)441 199i m dazol -1 -yl -4-nmethyl-" 1
| Hpyridin-2-one (S)-4-(1-Hydroxynethyl-"1 0

H benzi m dazol - 2-yl ) -

3- phenyl - propyl am no)- "" 1 455 3-(6-imdazol-1-y1-4-1 x \ /56 (1

200met hyl -1 H"1'$, benzim dazol-2-yl)-IH pyridin-2-one
(S)-4-(1-Hydroxynethyl-0 "
(6-imdazol-1-yl-4-57 (1) 201nethyl-1 H.

2-p-tolyl-ethylam no)-3- |
benzi m dazol - 2-yl ) -1 H

15 August 2005
x1 455

H

pyridin-2-0
(1)459

e (S)-4-]

2- (3-Fluoro-"

" o phenyl)-1-

" hydro

yIet Ayl -

170

3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yi)-4-
[(4-phenyl-pyridin-2-
ylmethyl)-amino]-1H-
pyridin-2-cne

S >

Q,..r]:l;fk;%z;é;)

1.24 (d)

474

171

3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazo!-2-yl}-4-
[(4-benzyloxy-pyridin-2-
ylmethyl}-amino]-1H-
pyridin-2-one

.14 (d)

504

172

(2S,38)-(2-Hydroxy-3-
[3-(6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-
4-ylamino]-4-phenyl-
butyl }-carbamic acid
benzyl ester

1.59 (f)

604

173

(5)-4-{1-(4-Benzyloxy-
benzyl)-2-hydroxy-
ethylamino]-3-(6-

imidazol-1-yl-4-methyl-

1H-benzimidazol-2-yl)-
1H-pyridin-2-one

L.74 (f)

547

174

3-(6-Imidazol-1-yi-4-
methyl-1H-
benzimidazol-2-yl)-4-
[(4-methyl-pyridin-2-
ylmethyl)-amino]-1H-
pyridin-2-one

0.95 (d)

412

175

3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-4-
[(4-methoxy-pyridin-2-
ylmethyl}-amino)-1H-
pyridin-2-one

0.92:(d)

428

176

4-{{6-(3-Hydroxy-
propyl)-pyridin-2-

ylmethyl}-amino }-3-(6- .

imidazol- i-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

0.96 (d)

456

108

.48




202et hyl atni no)-3-(6-""1 i m dazol -1-yl -4-nmethyl - | H benzi m dazol -2-yl)-
1H pytidin-2-oneF (IS, 2R)-4-(1-Benzyl -2, 4- di hydr oxy-butyl am no)- eyl

azol -1-yl 4- 203m 1.39 (t)485 meththyl-1 H benzimdazol-2-yl)-I HO
pyridi n-2-one (S)-4-[1-Hydroxynethyl-"1 2-(3-trifluoronethyl-
phenyl)-ethylam no)-3-ri1.56 (1)509 204(6-i m dazol-I-yl-4- nethyl-iH benzi
m dazol -2-yl)-1 H pyridin-2-oneF ~ 112 15 August 2005 15 August 2005
3-(6-1mdazol -1-yl-4-1 nethyl-1.16 (b)399 205benzi m dazol -2-yl)-4-/

[ (pyrimdin-2-ylmethyl)-""~  {~ amno]-1 H pyridin-2-one

3- (6-1 m dazor-T-yT 4- Ty [HIaAmEdmeleyl- T+ |4

T o
« g n HH
pyridin-2-ylmethyl)- ‘(l:(a—%:) 0.99 (b) 427
amino]-3-(6-imidazol-1- wl \_(:j_-‘

177 yl-4-methyl-1H-

benzimidazol-2-yl)-1H-
pyridin-2-one *

N-(6-({3-(6-imidazol-1- | {3

yl-4-methyl-1H- ‘q:ts{} 1.02 (b) 455
| benzimidazol-2-y1)-2- - -\_d"“

178 oxo-1,2-dihydro-pyridin- ‘

4-ylamino}-methyl } -
pyridin-2-ylmethyl)-

formamide ‘

3-(6-Imidazol-1-yl-4- {j‘ q °

methyl-1H- ‘gj )—G 1.16 (b) 448
179 benzimidazol-2-yl)-4- i \_@

[(quinolin-2-ylmethyl)-

amino}-1H-pyridin-2-one
4-(2-Cyclohex-1-enyi- (:-j W 2
ethylamino)-3-(6-

N u)_@« 1.61 (b) 415
imidazol-1-yl-4-methyl- N

180 1H-benzimidazol-2-yi)-
1H-pyridin-2-one

(5)-4-[2-(4-tert-Butoxy- {"j\ o

pheny)-1- NN R wt 16100 513
. hydroxymethyi- W J
181 ethylamino}-3-(6- e ”

imidazol- 1-yl-4-methyi- o on
O

1H-benzimidazoi-2-yl)-
1H-pyridin-2-one
(#)4-(2-(2,3-Dichloro- | {3 -
phenyl)-2-hydroxy- \q"}—&}
ethylamino]-3-(6- Y ol om 1.52 (b) 495
imidazol-1-yl-4-methyl-
IH-benzimidazol-2-yl)-
| H-pyridin-2-one
(#)-4-2-34-Diffuoro- [ {3, w9
pheny!)-2-hydroxy- ng:“,)—&p ,

- | ethylamino}-3-(6- " 1.34 (b) 463
183 imidazol-1-yl-4-methyl-
1H-benzimidazol-2-y1)- ' d
1H-pyridin-2-one. 4

182

109




|

[ (
(t
(b

id "-
)-3-(6-1m dazol

1.14 (b)399 2
pyrazin-2-ylmethyl)--\ am no]
-1-yl
) 488 phenyl -1 - pyridi n-2-yl -

| | 4 z

m azo
-1 Hpyridin-2-one

| et hyl

206- -y

am no) -

) -
-4-Lw x o nethyl-iH 207benzi m dazol

H pyri di n-

2one

15 August 2005

184

(§)-4-{2-(3,4-Dichloro-
phenyl)-1-
hydroxymethyl-
ethylamino]-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazpl-2-y1)-
[H-pyridin-2-one

S 3y

1.67 (f)

509

185

(5)-4-[1-Hydroxymethyl-
2-(4-hydroxy-2-
trifluoromethyl-phenyl)-
ethylamino]-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

146 ()

- 525

186

3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-y1)-4-
((isocquinolin-1-
ylmethyl)-aminc]-1H-
pyridin-2-one

1.14 (d)

448

187

{$)-4-[2-(3,4-Difluoro-
phenyl)-1-
hydroxymethyl-
ethylamino]-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.52(f)

477

188

4-[(4-Hydroxy-pyridin-2-
ylmethyl)-amino}-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yi)-
1H-pyridin-2-one

0.91 (d)

414

189

3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-4-(2-
piperidin-1-yl-
ethylamino)- 1 H-pyridin-
2-one

0.92 (b)

418

190

(£)-4-(2-Hydroxy-2-p-
tolyl-ethylamino)-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

5.74 (c)

1o

-2-yl)-4-(2-x1.26




()-3-(6-1mdazol -1-y1-4-( o "" nethyl-IH\ | ¢ benzimdazol-2-yl)-4-(3-"
1.34 (d)502 ? 208phenyl- |-pyridin-2-yl- propylamno)-1H pyridin-2-one
(t)-4-[2-(3-Fluoro-"~ x o phenyl)-1-pyridin-2-yl- ethylamno]-3-(6-"1.31
(d)506 209i m dazol -1-yl-4-methyl-xx [/ |H benzim dazol -2-yl)-
1H pyridi n-2-one (t)-4-[2-(3-Chloro-o phenyl)-1-pyridin-2-yl-\
et hyl ami no] - 3-(6-1.39 (d)522 210i m dazol - 1-yl - 4- net hyl - xel5 August 2005
| H benzi m dazol -2-yl)- 1H pyridin-2one 4-[2-(2-Fl uoro-phenyl)-o '
1-pyridin-2-yl-/ ethylamno]-3-(6-"1.33 (d)506 211i m dazol - 1-yl - 4- net hyl - xx
| H benzi m dazot=2=yt)F>14 et

MU VEPLERT AR PRg % -

trifluoromethyl-phenyf)- ﬂ:[“}_@

2-hydroxy-ethylamino]- w o 6.40 (¢) 563
191 3-(6-imidazol-1-yl-4-
methyl-1H- .
benzointdazol-2-yl)-1H- bt
pyridin-2-one

(#-4-[2-3-Chloro- | | {8 w o,
: phenyl}-2-methoxy- \q.‘b—@
192 ethylamino}-3-(6- ™ 6.5 (¢) 475
imidazol- 1-yl-4-methyl-

1H-benzimidazol-2-yl)- ‘_6"’

1H-pyridin-2-one
4-[(4-Hydroxymethyl- Q) 1 %
pyridin-2-ylmethyl)- ‘H’j[;—@

aminc]-3-(6-imidazol-1- -

193 yl-4-methyl-1H- @
benzimidazol-2-yl)-1H- e
pyridin-2-one
(#)4-[2-3,5-Dichloro- {8 4 &
phenyl}-2-hydroxy- \g}—b
ethylamino]-3-(6- wl  pu 154 (b) 495
194 imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-ore o

{+)}-4-[(4-tert-Butyl-1- &n . 1
hydroxy- ‘:?:;)—;:}
cyclohexylmethyl)- " 3.82 (a) 475
195 amino}-3-(6-imidazol-1- ﬁO‘(‘
yl-4-methyl-1H- ‘
benzimidazol-2-yl)-1H-
pyridin-2-one
(£)-{2-Hydroxy-3-{3-6- | g &
imidazol-1-yl-4-methyl- \@,"‘g
1H-benzimidazol-2-yl)- oo 1.23 (b) 480
196 2-o0x0-1,2-dihydro- \—(‘3_0
pyridin-4-ylamino}- o X
propyl }-carbamic acid
tert-butyl ester
3.3 - 1 -J- - =
(£)-3-(6-Imidazol-1-yl-4 C " 0
&
N

al. 119
r 119

0.9 (b) 428

methyl-1H- " \

197 benzimidazol-2-yl)-4- Q > 1117 (b) 419
(3,3,3-triflvoro-2- : ""\_<°"

hydrox y-propylamino)- cFy '
1H-pyridin-2-one

1t1



15 August 2005 () -
et hyl am no] - 3- ( 6-
1H benzi m dazol - 2-
phenyl)-1-PYridi n-2-yk ethyl anine]-3-(6-"1.45 (d)566

213i m dazol - 1-y1- 4- et hyl -

2- (3-Brono- phenyl)-1-pyridin-2-yl-~

0 (d)566 212i m dazol -1-yl -4-net hyl -
-/ 1Hpyridin-2-one ()-4-[2-(2-Bronob-~w 0

()-3-(6-1mdazol -1-yl-4- nethyl-1H

(d) 614 -

-yl)-4-[ 2-

1H benzi m dazol - 2-yl ) -
b i/

id|~c

| H pyri di n-2-oner
| 2 EmAugust 2005 1. 47

198

{£)-4-[2-(3-Chloro-4-
fluoro-phenyl)-2-
hydroxy-ethylamino}-3-
(6-imidazol-1-y}-4-
methyl-1H-
benzimidazol-2-y1)-1H-
pyridin-2-one

Yoy

1.40 (b)

479

199

(£)-4-(2-Hydroxy-2-m-

tolyl-ethylamino)-3-(6-

imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

Sl
o

1.37 (b)

441

200

(5)-4-(1-Hydroxymethyl-
3-phenyl-propylamino)-
3-(6-imidazo)-1-yl-4-
methyt-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.56 (f)

455

201

(S)-4-(1-Hydroxymethyl-
2-p-tolyl-ethylamino)-3-
(6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-1H-
pyrndin-2-one

1.57 (©

455

202

(51-4-{2-(3-Fluoro-
phenyl)-1-
hydroxymethyl-
ethylaming}-3-(6-
imidazol-1-yi-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.48 ()

459

203

(15.2R)-4-(1-Benzyl-2 4-
dihydroxy-butylamino)-
3-(6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.39 ()

485

204

($)-4-[1l-Hydroxymethyl-
2-(3-tnifluoromethyl-
phenyl)-ethylamino]-3-
(6-imidazol-1-y1-4-
methyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.56 ()

509

112



214i - phenyl )-1-m py Pyridindin-2-yl- ethylam no]-1 Hpyridin- 2-one
(t)-4-[2-(2-Chloro- hen 1 2-h drox P Y )- Y Y)- 215ethylam no]-3-(6-1.21
(i1)461 i mdazol -1-yl-4-nmethyl - | H benzi m dazol-2-yl)- | H pyridin-2one
Cycl opentyl am no-6- propoxy-[1,3,5]triazin-2-1.67 (b)585

216yl oxy) - propyLvni no] - 3- (6-im dazol -1-yt-4- nethyl-I|H

benzi mi dazol -2-yl)- | H ridin-2-one 4~INw o ()-3-1 1-HyAugust200B- -~
(6-imdazol -yl -4-nmethyl-"""j " 2171H benzi m dazol - 2-yl ) - FFF1. 20( b) 452
20x0- 1, 2-di hydro- pyridin-4-ylamno]- eth ethyl 1-benzonitrile

() -4-(2-Bi phenyl - 3- Y| 3-f6-Injidazol-1-yi-4- @ w O
methy}-1H- "@’}_@‘ 1.16 (b) 399
205 benzimidazof-2-yl)-4- L
[(pyrimidin-2-ylmethyl)- ""\_(\"3

amino}-1H-pyridin-2-one

3-(6-Imidazol-1-yl-4- & o

H
methyl-1H- 'j)_g‘_'; 1.14 (b) 399
206 benzimidazol-2-yl)4-+ - N

{(pyrazin-2-ylmethyl)- *@

amino}-1H-pyridin-2-one

(1)-3-(6-Imidazol-1-yi4- | ' 9

methyl-1H- TS "},_%\‘:'}‘
207 benzimidazol-2-yl}-4-(2- \gz[“ 1.26 (b) 488

i g HH Nz

phenyl-1-pyridin-2-yl- Q—M}

ethylamino)- L H-pyridin-

2-one

(¥)-3-(6-Imidazol-1-yl-4- | /= v @

methyl-1H- Q’"\(;'}_@"

benzimidazol-2-yl)-4-(3- Y 1.34(d) 502
208 phenyl-1-pyridin-2-yl- W

propylamino)-1H-

pyridin-2-one

(&)-4-[2-(3-Fluoro- @ w O

phenyl)-1-pyridin-2-yi- ",)_@"

ethylamino)-3-(6- Yo 1.38 (d) 506
209 imidazol- I-yl-4-methyl- »

TH-benzimidazol-2-yl)-

f

IH-pyridin-2-one

(*)-4-[2-(3-Chloro- = e
phenyl)-1-pyridin-2-yl- & i >_§\\:.})..
ethylamino]-3-(6- i

210 imidazol-1-yl-4-methyl- W
1H-benzimidazol-2-yl}-

. . 1H-pyridin-2-one

4-[2-(2-Fluoro-phenyl)- =

I-pyridin-2-y1- S g)_%:;

ethylamino}-3-(6- " 1.33 (d) 506

211 imidazol-1-yl-4-methyl- "
JH-benzimidazol-2-yl)- .
F

IH-pyridin-2-one

1.39(d) 522

i13



2- hydr oxy- et hyl am no) -
benzi m dazol -2-yl)-1 H

benzi m dazol- 2-yi) -
2- (2- met hoxy- phenyl ) -
i m dazol -i -yl -4-nmethyl-j-".
(S)-4-[1-Hydroxynet hyl -

(f)471 inid

H ridin-2-one (S)-4-[I-Hydroxynethyl-4 " " 4

220et hyl ami no] - 3- (6- 1. 52 () 471

zol-1-vl-4-nethyl- | HD

2- ( 3- net hoxy- phenyl ) -

i id | 2

2183- (6-im dazol -1-y]4-1.51 (b)503 nethyl-IH
ridin-2-one 114 15 August 2005 (t)-4-[2-(3-Chloro-
phenyl ) - 2- hydr oxy-" 219et hyl am no)-3-(6-w "~1.35 (f)447 im dazol-1-yl-1H

| H benzi m dazol -2-yl)- | H yr13Aogasto205
221e[ hyl am no] -3-(6-" "yl.42

212

(£)-4-[2-(3-Bromo-
phenyl)-1-pyridin-2-yl-
ethylamino]-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-cne

1.40 (d)

566

213

(£)4-[2-(2-Bromo-
phenyl)-1-pyridin-2-yk
ethylamino]-3-{6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.45 (d)

566

214

(£)-3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-4-[2-
(2-iodo-phenyl)-1-
pyridin-2-yl-
ethylamino]- 1H-pyridin-
2-one

1.47 (d)

614

215

(+)-4-[2-(2-Chloro-
phenyl)-2-hydroxy)-
ethylamino]-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.21 (i)

461

216

4-{3-(4-
Cyclopentylamino-6-
propoxy-[1,3,5}triazin-2-
yloxy)-propylamino]-3-
(6-imidazoi-1-yl-4-
methyl-1H-
benzimidazol-2-yl)- 1 H-
pyridin-2-one

1.67 (b)

585

217

(3)-3-[1-Hydroxy-2-[3-
{6-imidazol-yl-4-methyl-
1H-benzimidazol-2-yl)-
2-oxo-1,2-dihydro-
pyridin-4-ytamino]-
ethyl}-benzonitrile

1.20 (b)

452

218

(1)-4-(2-Biphenyl-3-yl-
2-hydroxy-ethylamino)-
3-(6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)- [ H-
pyridin-2-one

1.51 (b)

503

114




enz

2-(3-nitro-phenyl) -

|Hb

)_

m azo

id |

2

-y I H
222et hyl am no] -3-(6-1.27 (f)486 i m dazol -1-yl -4-net hyl -

enz m azo -

ridin-2-one (S)am|[t-Hydroxynmethyl-C~ C

15 August 2005

219

(¥)-4-[2-(3-Chloro-
phenyi)-2-hydroxy-
ethylamina}-3-(6-
imidazol-i-yl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.35 ()

447

220

(5)-4-{1-Hydroxymethyl-
2-(2-methoxy-phenyl)-
ethylamino]-3-(6- °
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.52 ()

471

221

{(S)-4-[1-Hydroxymethyl-
2-(3-methoxy-phenyl)-
ethylamino]-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl}-
1H-pyridin-2-one

1.42 (D

471

222

(S)4-{I-Hydroxymethyl-
2-(3-nitro-phenyl}-
ethylamino}-3-(6-
imidazol- 1-yl-4-methyi-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.27 (f)

436

223

(S)»-4-[342-Benzothiazol-
2-yl-phenoxy)-2-
hydroxy-propytamino]-3-
{6-imidazol-1-yl-4-
methyl-1H-
benzoimidazol-2-yl)-1H-
pyridin-2-one

1.47 (j)

590

224

(+)4-[2-(3-Bromo-4-
methoxy-phenyl)-2-
hydroxy-ethylamino]-3-
(6-imidazol-1-yl-4-
methy!-1H-
benzimidazol-2-yl)-1H-
pynidin-2-one

1.35 (j)

535

225

(S)-4-(1-Benzyl-2-
hydroxy-2-methyl-
propylamino)-3-(6-
imidazol-1-yl-4-methyi-
VH-benzotmidazol-2-yl)-
1H-pyridin-2-one

.22.07 -

HPLC

5



-y )- IH idin-2-one"'" (S)-4-[3-(2-Benzothiazol - 2-yl-phenoxy)-2-"
hydr oxy- propyl am no) - 3- 223(6-i m dazol -1-yl -4-1.470)590 net hyl - | H
benzoi m dazol -2-yl)- | H pyridin-2-one ()-4-[2-(3-Brono-4-

met hoxy- phenyl ) -2-"
224(6-i m dazol -1 -yl -4- nmethyl- |
(S)-4-(1-Benzyl-2-"1 Ho ~" hydroxy-2-nethyl -

hydr oxy- et hyl am no] - 3-"" "HL1. 350) 535
H benzi m dazol -2-yl)-1 H
N . 22- HPLCIS August 2005

propyl am no) - 3- (6-x /07 225i m dazol -i-yl-4-methyl-".. 1

=/ 1

ridin-2-one

H pyridin-2-one 115 15 August 2005

H benzoi m dazol = 2-yl
(R -4-(1-Bepzyl-2-0

226

R)44-(1-Benzyl-2-
hydroxy-2-methyl-
propylamino}-3-(6-
imidazol-1-yl-4-methyl-
IH-benzoimidazol-2-yl)-
1H-pyridin-2-ope

Q,

%

22.09

HPLC

227

3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-4-
[(5-methyl-pyridin-2-
ylmethyl)-amino}-1H-
pyridin-2-one

0.99 (d)

412

228

(*)-3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-4-(2-
phenyl-2-pyridin-2-yl-
pent-4-enylamino}-1H-
pyridin-2-one

1.41 (d)

528

229

{#)-3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yi)-4-(2-
phenyl-2-pyridin-2-yl-
ethylamino)- 1H-pyridin-
2-one

1.22 (d)

488

230

6-{[3-(6-Imidazol-1-yl-
4-methyl-1H-
benzimidazol-2-yl)-2-
oxo-1,2-dthydro-pyridin-
4-ylamino]-methyl}-
nicotinonitrile

1.22 (d)

423

231

(*)-4-[2-(5-Bromo-2-
methoxy-phenyl)-2-
hydroxy-ethylamino]-3-
(6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-y1)-1H-
pyridin-2-one

1.27 (i)

535

232

(£)-3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-y1)-4-(1-
pyridin-2-yi-
ethylamino}-1H-pyridin-
2-one

1.12 {d)

412

116




hydr oxy- 2- et hyl
I m dazol -t -yl
3-(6-1mdazol - -yl
(d)412 [ (5- et hyl
(t)-3-(6-1mdazol -1 -yl
(d) 528 phenyl
(t)-3-(6-1mdazol -1 -yl -

229benzi m-da

zol -

- 4- et hyl
-4-0OR a 0 net hyl
-pyridin-2- ylmethyl)-amo] -

-2-pyridin-2-yl-

-4-" nethyl - |

4-ON p

-"" 226propyl am no) - 3- (6- 1
-714 [ H benzoi m dazol
-1H

H-
pent - 4-enyl am no)-1 H
NN ret hyl -1 H
2-yl)-4-(2-1.22 (d)488 phenyl -

-2-yl)-0-
, 227benzi m dazol
| H din-2-one
228benzi m dazol

|d|n%iAu

| H pyr

x N\ /22.09HPLC

I di n-2-ope
-2-yl)-4-"

4-(2-1

2- pyridin-2-yt- et hyl

1H pyri di n-
230benzi m d
4-yl am no] -
met hoxy- phe,
231(6-im da

Z-one 6-
zol - 2-yl
hyl

(:«%i'(b ﬂmlﬂSEoflﬁ

mnsaaﬁdazmrsu)um
NpeidExyiet hyl am
- fipropyiiniiyd)-1IHH  be

pyridin-2-one *

O
€
N
N

DT
(t
o] -

jeeyt

CN1™
Z|n1dazo

= Tetry
rg
5- B

2=yl

=1TFF
-Ip,y]r@)dl f

br OND- 2-

i[) 535

)-1 H

- 426
+N " C

234

(t)-4-{2-(3-Bromo-4-
fluoro-phenyl)-2- ,
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methyl-1H-
benzimidazol-2-yl}-1H-
pyridin-2-one
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hydroxy-ethylamino]-3-
(6-imidazol-1-yl-4-
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pyridin-2-one
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236

{+)-4-[2-(3,5-Dibromo-
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ethylamino]-3-(6-
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1H-benzimidazol-2-yl)-
1H-pyridin-2-one
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(#)-4-[2-(3-Bromo-
phenyl)-2-hydroxy-
propylamino]-3-(6- .
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1H-pyridin-2-one
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{(Ey-4-[2-(3-Bromo-
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1H-pyridin-2-one
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phenyl)-2-hydroxyimino-
ethylamino]-3-(6-
imidazol-1-yl-4-methyl-
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phenyl)-2-hydroxy- Qa—gj
ethylamino]-3-(6- R e 1.30 (b) 461
imidazoi-1-yl-4-methyl-
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(£)-4-{2-(3-Chloro-4-
hydroxy-phenyl)-2-
hydroxy-ethylamino]-3-
(6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.15 (b)
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(£)-4-[2-(3-Chloro4-
methoxy-phenyl)-2-
hydroxy-ethylamino]-3-
(6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yi)-1H-
pyridin-2-one
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HH OM
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(£)-4-{2-[3-Chloro-4-(2-
methyl-allyloxy)-
phenyl}-2-hydroxy-
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imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yi)-
1H-pyridin-2-one

a
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pyridin-2-one
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(+)-4-(2-Hydroxy-2-
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254

3-[3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-2-
ox0-1,2-dihydro-pyridin-
4-ylamino}-N-phenyl-
propicnamide ;

S
™

"0

1.13 (i)

454

255

(¥)-4-[2-Hydroxy-2-(3-
nitro-phenyl}- i
ethylamino]-3-(6-
imidazol-1-yl-4-methyl-
iH-benzimidazol-2-yI)-
1H-pyridin-2-one

1.20 (i)

472

256

4-[2-(5-Bromo-2-
methoxy-phenyl)-
ethylamino]-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

L5k (i)

519

257

2-[3-(6-Imidazol-1-yl4-

methyl-1H-
benzimidazol-2-yl)-2-
oxo0-1,2-dihydro-pyridin-
4-ylamino]-N-phenyl-
acetamide

1.25 (i)

258

{R)-N-{2-{3-(6-Imidazol-
1-yl-4-methyl-1H-
benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-
4-ylamino]-2-phenyl-
ethyl}-
methanesulfonamide

1.35 (h)

504
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(5)-N-{2-f3-(6-Imidazol-
1-y1-4-methyl-1H-
benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-
4-ylamino]-1-phenyl-
ethyl)-
methanesulfonamide

1.32 (h)

504
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{*)-N-(2-Chloro-4-{ 1-
fluoro-2-[3-(6-imidazol-
I-yl-4-methyl-1H-
benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-
4-ylamino]-cthyl)-
phenyl)-2,2,2-trifluoro-
acetamide

1.30 (b)
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methyl-1H- ‘g)_@ 0.90 ) 404
261 benzimidazol-2-yl)-4- "
[(piperidin-d-ylmethyl)- O
amino}-1H-pyridin-2-one
(£)-4-[2-(3-Bromo-5- e
pyridin-3-yl-phenyl)-2- %
hydroxy-ethylamino]-3- Q“
262 (6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yi)- 1 H-
pyridin-2-one
(#)-(2-Chloro-4-{1- {,ﬂkq:[, %

2
url II T Ul

1.18 (a) 582

hydroxy-2-[3-(6-

imidazol-1-yl-4-methyl- 1.36 (b) 548
263 1H-benzimidazol-2-yl)- - \_&_.,

2-0x0-1,2-dihydro- P .
pyridin4-ylamino]-
ethy!)-phenyl)-carbamic
acid ethyl ester

(£)-N-(2-Chloro-4-{ {- or #
hydroxy-2-[3-(6- \(Fl:}p
imidazol-1-yl-4-methyl- ™
1H-benzimidazoi-2-y1)- &
2-oxc-1,2-dihydro- ——t
pyridin-4-ylamino]- -$V
ethyl}-phenyl)-2,2-
dimethyl-propionamide
{S)-3-(6-Imidazol-1-y1-4- @ o

methyl-1H- e w998 1) 442

benzimidazol-2-yl}-4-(1- \gn S

265 hydroxymethyl-2- 1
pyridin-3-yl- Q—/_J

ethylamino)- L H-pyridin-
2-one
(5)-3-Hydroxy-2-[3-(6-
imidazol- 1-yl-4-methyl- .
1H-benzimidazol-2-yl)- | &ho i Sou 141 (b) 520
266 2-oxo0-1,2-dihydro- \qj: ' '

N
pyridin—4-ylamino}-N- ™ e
m—/—s,‘

1.42 (b) 560
264

naphthalen-1-yl-
propionamide
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hydroxy-ethylamino}- BT o
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s propylamino]-3-(6- @:- 7 1075 @) 431
imidazol-1-yl-4-methyl-
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(£)-4-[2-(3,4-Dichloro- | {3} .

phenyD-2-hydroxy- \Q:E}—Q
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269 imidazol-1-yl-4-methyl-

1H-benzimidazol-2-yl)-

1H-pyridin-2-one

{(£)-1-(2-Chloro-ethyl)-3- |
(2-chloro4-{ 1-hydroxy- th)p
2-[3-(6-imidazol-1-yl4- " 1.26 (b) 581
methyl-1H-
benzimidazol-2-yl)-2-

oxo-1,2-dihydro-pyridin- T
4-ylamino}-ethyl}-
phenyl)-urea
(*)-(2-Chloro4-{1-

, it 3
hydroxy-2-{3-(6- \q.?_;j
imidazol-1-yl-4-methyl- > 1.41 {b) 562
271 1H-benzimidazol-2-yl)- \_b_,
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2-oxo-1,2-dihydro-
pyridin-4-ylamino)-
ethyl j-phenyl)-carbamic
acid isopropyl ester
(£)-(2-Chloro-4-{ I~ O
hydroxy-2-[3-(6- '(;If ‘
imidazo!-1-yl-4-methyl- L 1.49 (b) 576
1H-benzimidazol-2-yi)- o
2-0x0-1,2-dihydro- w
pyridin-4-ylamino}- . e
ethyl ] -phenyl)-carbamic
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(5)-3-Hydroxy-2-[3-(6- | &
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277 - | (6-imidazol-1-yl-4- %

methyl-1H- Q_)jm
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bromo-imidazol-1-yl)-4- Qu\q;[a -

methyl-1H- 77N 4 11L36(b) 597
289 benzimidazol-2-yl]-4-(1-

hydroxymethyl-2- ( > 7N

phenyl-ethylamino)-1H- o
pyridin-2-one
($)-4-[2-(2-Chloro-6- {j] o

fluoro-phenyl)-1- " a}_g_j

hydroxymethyl- \Q"

290 ethylamino]-3-(6- % 140 (a) 493
imidazol-1-yl-4-methyl- Q_/—\"“

1H-benzimidazol-2-yl})- o
1H-pyridin-2-one
(5)-4-12-(2,5-Difluoro- u

phenyl)-1- L oo
hydroxymethyl- Qu)—b‘ _
291 i 144¢a) | 477

ethylamino]-3-(6-
imidazol-1-yl-4-methyl-
1H-beazimiduzol-2-yi)-
1H-pyridin-2-one

",

125




(S)-3-(6-1midazol -1-y

et hyl am no) -l H pyridin- tone (S)-3-Hydrox y-2-[3-(6-
1.41 (b)520 enz

ridin-4-ylam no]-N naphthal en-1-yl -
Py Y ! P : 5 August 2005

| -yl - 4- et hyl -

2662- 0xo- 1, 2- di hydr o-

H

I_4_ll

b1l -

121 15 August 2005 "-1 O

-~ et hyl -1
benzi m dazol - 2-yl )-4-(1- 265hydroxynet hyl -2-\ pyridin-3-yl-~J

H'0.78 (b)442

i m dazo
m dazol - 2-yl) -

J

pr opi onam de

292

(S)-4-[1-hydroxymethyl-
2-(2-methoxy-phenyl)-
ethylamino]-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-oge

i 1.52 (f) 471

293

{5)-4-{2-(2 6-Difluoro-
phenyl)-1-
hydroxymethyl-
ethylamino}-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.42 (a) 477

264

(5)-4-[2-(2,6-Dichloro-
phenyl)-1-
hydroxymethyl-
ethylamino]-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

e 1.42 (a) 509
G

295

(5)-4-{1-Hydroxymethyl-
2-(2-trifluoromethoxy-
phenyl)-ethylamino]-3-
(6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-gne

% 148(a) | 525

296

(8)-N-{2-[3-(6-Imidazol-
1-yl-4-methyl-1H-
benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-
4-ylaminoc)-3-phenyl-
propyt}-
methanesulfonamide

131 |°'8

297

(8)-2-{4-[2-(2-Chloro-
phenyl}-1-
hydroxymethyl-
ethylamino]-2-ox0-1,2-
dihydro-pyridin-3-yl }-7-
methyl-3H-
benzimidazole-5-
carbonitrile

1.80 (b) 434

298

(5)-2-{4-(1-
Hydroxymethyl-2-
pyridin-3-yl-
ethylamino)-2-0x0-1,2-
dihydro-pyridin-3-yl]-7-
methyl-3H-

NC " HH
- E;E CJ |
I 1.07 (b) 401




(S)-3-(6-1mdazoL-1-y
/1.22 (b)480 267(1 Hindol - 3-yl net hyl ) - 2-

| H benzi m dazol -2-yl) -

|_4_~ n

met hyl -

| H pyridin-2-one ()-

Il H'
hydr oxy- et hyl am no) - of f
1H pyridi n-2-one (S)-4-[3-Hydroxy-l-(LH "w H O imdazol-4-yl)-"

268pr opyl am no] -3-(6-"0.75 (b)431 i m dazol -1-yl -4-net hyl -
| H benzi m dazol - 2-yl )-Ho 1H pyridin-2-one ()-4-[2-(3,4-D chloro-
phenyl ) - 2- hydroxy- ethyl am no]-3-(6-1.48 (b)495 269i m dazth ALugukt 200fet hyl -

"" benzi mdazol -2-yl) 4-[1-N

| -(2-Chloro-ethyl)-3-c ~y

(2chl oro-4-(1-hydroxy-9 2-[3{6-im dazol-1-yl-4-1.26 (b)581 270net hyl -1 H

hen 1

benzi m dazo
-urea (t)-(R-Cnhloro-
i m dazol -1 -yl -4-nmeth

2=y -2

Acatbbnitfle P € _

F be¥%iRidazoless-01 hyﬁ'
)

I-1.41 (b)562 271l

O-pyrTdim= 4=
droxy-2-[3-(6
H benzim d

= TTot

d LJ ~J

hzol - 2-y

] L
ety

) -

]_

2- oxo-1, 2- d‘Hlydl 0-16

299

(5)-2-[4-(1- -
Hydroxymethyl-2-
pyridin-4-yl-
ethylamino)-2-oxo0-1,2-
dihydro-pyridin-3-ylj-7-
methyl-3H-
benzimidazole-5-
carbonitrile

[+]

1.16 (b) -/

401

300

(8)-2-14-(1-
Hydroxymethyl-2-
thiophen-2-yl-
ethylamino)-2-oxo-1,2-
dihydro-pyridin-3-yl]-7-
methyl-3H-
benzimidazole-5-
carbonitrile

1.73 (b)

301

(5)-2-[4-(2-
Benzo[b]thiophen-3-yl-
I-hydroxymethyl-
ethylamino)-2-0x0-1,2-
dihydro-pyridin-3-yl}-7-
methyl-3H-
benzimidazole-3-
carbonitrile

1.84 (b)

456

302

7-Methyl-2-{2-0x0-4-
{(pyridin-2-ylmethyl}-
amino]-1,2-dihydro-
pyridin-3-yl }-3H-
benzimidazole-5-
carbonitrile

1.30 (b)

357

363

(£)-2-{4-[2-(3-Bromo4-
methoxy-phenyi)-2-
hydroxy-ethylamino]-2-
oxo-1,2-dihydro-pyridin-
3-yl}-7-chloro-3H-
benzimidazole-5-
carbonitrile

1.74 (d)

514

304

(#)-2-{4-[2~(3-Chloro-
pheayl)-2-hydroxy- -
ethylamino]-2-oxo-1,2-

chlorp-3H-
benzimidazole-5-

carbonitrile

dihydro-pyridin-3-yi}-7- |

1.78 (d)

127



pyri di n-4-yl am no] -~ ethyl ) -phenyl)-carbam c acid isopropyl ester

()-(2-Chloro-4-(1- hydroxy-2-[3-(6- imdazol-I-yl-4-nmethyl-1.49 (b)576 2721

H benzi m dazol - 2-yi ) - 2-oxo-1, 2-di hydro- pyridin-4-ylamno]- ethyl ( -

-phenyl)-carbam c acid isobutyl ester (S)-3-Hydroxy-2-[3-(6-C,
- 273i mi dazol -1 -yl -4-net hyl - | H benzi m dazol -2-yl)-1.36 (b)520

2- ox0- 1|, 2-di hydro- 122 15 August 2005 pyri di n-4-yl am no] - N6 August 2005

napht hal en- 2-yl - propi onam de (S)-3-Hydroxy-2-[3-(6-c~

i m dazol - 1-yl -4-net hyl - 1H benzi m dazol - 2-yl )-1.45 (b)550

2742- 0x0- 1, 2- di hydr o4 (@erade-B-Broyloam {ng| - Ne (& et hdxy- naph{hal en- 2- -

roi onam de (S) - Et han¢sheh§lpthgdragt d { |2- < m dazol - | |-yl -4-

met hyl -1 H 1} 47 (b) 518etBylitiesiZA-oxiodlz2z0l |- 2- ¥ ) w2- «0X0-{2,724d}i hydras4 pyri d| n-

4-yl am no] { 3¥pheny| { dibydwo-pyridimi-glg-7( )i- ( 2- Chl or 1-
chloro-3H-
beﬂZiiTlidazchv,S-
carbonitrile
(i)—2—[4-[2-{3-Bromo; e i
phenyl)-2-hydroxy- \]5;:,
ethylamino}-2-oxo-1,2- o o 1.82 (d) 478
dihydro-pyridin-3-y1}-7- , jt
ethyl-3H-benzimidazole- il
S-carbonitrile ,
(+)-2-{4-[2-(3-Bromo4- | e 1t
methoxy-phenyl)-2- ;)‘@ ‘
hydroxy-ethylamino]-2- EI ol 1.76 {d) 508
307 oxo-1,2-dihydro-pyridin- &
3-yl}-7-ethyl-3H- il

benzimidazole-5- Olde
carbonitrile

(#)-2-{4-[2-(3-Chloro- | ne ' .

phenyl)-2-hydroxy- ",)—@

ethylamino]-2-oxo-1,2- 1.80 (d) 434
dihydro-pyridin-3-yl}-7- é:
ethyl-3H-benzimidazole- “
S-carbonitrile
(#)-(2-Chloro-4-{2-[3- " 3
(6-cyano-4-methyl-1H- 1:?:-}_6
benzimidazol-2-yl)-2- 1.93 (b) 535
309 oxo-1,2-dihydro-pyridin- o
_{ 4-ylamino]-1-hydroxy- w—{
ethyl) -phenyl)-carbamic
acid isobutyl ester

(5)-7-Ethyl-2-[4<1- " PN
hydroxymethyl-2- \g:E ,)_g\t/) _
phenyl-ethylamino)-2- u 1.75 (d) 414
oxo-1,2-dihydro-pyridin-

3-yl]-3H~benzimil:i};zole- Q—/_\""

S-carbonitrile :
($)-7-Bromo-2-[4-(1- e H ! -

hydroxymethyl-2- \@ ,)—{\:/) ‘
phenyl-ethylamino)-2- h 191 (b) 464

oxo-1,2-dihydro-pyridin- B %,
3-yl]-3H-benzimidazole- o4
5-carbonitrile

306

308

310

311
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pyridin-4-ylam nol -

(f)-4-[1-Hydroxynet hyl -

hydr oxy-2-[3-(6- imdazol-I|-yl-4-nethyl-1.23 (b)534
2761H benzi m dazol - 2-yl )- 2-oxo0-1, 2-di hydro-
-phenyl)-carbanm c acid nethyl ester o

2- (2- hydr oxy- 3- et hyl -
277(6-im dazol -1 -yl
(S)-4-[2-(5-Bronp-2-"-
hydr oxynet hyl -1 . 278et hyl am no]
H benzi m dazol - 2-yl) -

phenyl ) - et hyl am no]
-4- methyl-1H benzi m dazol -
1 0 11 methoxy-phenyl)-1-
-3-(6-0"1/,

1)

-3-N1.29 (b)471
2-yl)-1HO0

Ni4
i m dazol -1 -yl -
| H pyri di n-2-oneer 4-(2S-Hydroxy-

yridi n-
@&u};ustl@%
4- et hyl -

-indan--N "

- et hyl gmi No) =346 $)4-(-BBbxymethyl-
2-phenyl-cthylamino)-3-
[4-methyl-6-(4-methyl-
piperazin-1-yl)-1H-
benzimidazol-2-yi]-1H-
pyridin-2-one ¢

1-yl

312

o
O

1.08 (f)

473

(5)-4-(1-Hydroxymethyl-
2-phenyl-ethylamino)-3-
[4-methyl-6-(4-n-butyl-
piperazin-1-yl)-1H-
benzimidazol-2-yl}-1H-
pyrdin-2-one

313

1.29 (k)

515

(5)-3-{6-[4-(2-Hydroxy-
ethyl)-piperazin-1-yf}-4-
methyl-1H-

314 benzimidazol-2-yl}-4-(1-
hydroxymethyl-2-phenyl-
ethylamino)- 1H-pyridin-
2-cne '

1.62 (k)

503

(5)-3-[6-(4-Cyclohex yi-
piperazin-1-yl)-4-methyl-
1H-benzimidazoi-2-yl]-
4-(1-hydroxymethyl-2-
phenyt-ethylamino}- 1H-
pyridin-2-one

315

1.34 (f)

- 541

{S)-3-{6-(4-benzyl-
piperazin-1-yl)-4-methyl-
1H-benzimidazol-2-yl]-
4-(1-hydroxymethyl-2-
phenyi-ethylamino)- 1 H-
pyridin-2-one

316

1.93 ()

549

(5)-4-(2-[4-(1-
Hydroxymethyl-2-
phenyl-ethylaming)-2-
oxo-1,2-dihydro-pyridin-
3-yl]-7-methyl-3H-
benzimidazol-5-yl }-
piperazine-1-carboxylic
acid amide

317

1.26 (f)

502

(5)-3-(6-(4-
Benzenesulfonyi-
piperazin-1-yl)-4-methyl-
318 tH-benzimidazol-2-yl]-
4-(i-hydroxymethyl-2-
phenyl-ethylamino)-1H-
pyridin-2-one

2.30 (k)

599

129




i m dazol - |

nmet hyl

nmet hyl -i H benzi m dazol -

-yl -4-nmet hyl

-N42 (b)

-phenyl ) -2- hydroxy- et hyl am no]
ridin-2-one 3-(6- Inidazol-l-yl

2syl)-1 H

. 2791 H benzoi m dazol -
1H pyridin-2-one 123 15 August 2005 ()-4-[2-(3-Bronp-4-c p

met hyl -1 H 1. 54 (b)450 ind2-yl) 4-[2- 281(1H (1Hindol ol -

et hyl am no] -

(6-imdazol -1 -yl -4-
o-p yrid

| ,2-di hyd

1 H pyridin-
1.09 (b)563 282net hyl -1H".,
4-yl ami no] - propi onic_acid

2-one nyl

i n-

pbe )

-3-1.43 (b)519 280(6-i ni dazol -1 -yl -

4-p o

met hoxy- phe15€NﬁH§t?0Q5[3-
benzi m dazol -

2-yl)- 2- ( oxo-

319

(5)-4-(1-Hydroxymethyl-
2-phenyl-ethylamino)-3-
[6-(4-methanesulfonyl-
piperazin- 1-yl)-4-methyl-
1H-benzimidazol-2-yl]-
1H-pyridin-2-one

uutvmt;[§i§§
"

1.93 (k) -

537

320

(*)-4-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-3-(4-methyl-
6-piperazin-1-yl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

e
o

1.90 {f)

479

321

{(£)4-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-3-{6-(4-
cyclopropylmethyl-
piperazin-1-yi)-4-methyl-
1H-benzimidazol-2-ylI]-
1H-pyridin-2-one

v/""ns_g__;;
Qq‘?}

1.97 (k)

533

322

(#)4-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamingo}-3-{6-[4-
(2,2-dimethyl-propyi)-
piperazin- i-yl]-4-methyl-
1H-benzimidazol-2-yl}-
IH-pyridin-2-one

2.06 (k)

549

323

()-4-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino}-3-[6-(4-
cyclobutyl-piperazin-1-
yl)-4-methyl-1H-

benzimidazol-2-yl}-1H-

pyridin-2-one

1.97 (k)

533

324

(x)-4-[2-(3-Chloro-

-1 phenyl)-2-hydroxy-

ethylamino]-3-[6-(4-
ethyl-piperazin-1-yl)-4-
methyl-1H-
benzimidazol-2-yi}-1H-
pyridin-2-one

1.88(k} .

507

325

(+)-4-[2-(3-Chloro-
phenyl}-2-hydroxy-
ethylamino]-3-{6-[4-(2-

*| hydroxy-ethyl)-

piperazin-1-yl]-4-methyl-
{H-benzimidazol-2-yl }-

1.82 (k)

524

1H-pyridin-2-one
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(S)-Propane-2-sulfonic acid [2-[3-(6-imdazol-Il- yl-4-methyl-1H. ,~1.34
(b) 532 283benzi m dazol - 2-yl)-2- oxo-1, 2-di hydr o-pyri di n-
4-yl am no] - 1- phenyl - eth 1 -am de (S)-Thi ophen-2-sulfonicu " acid

(2-[3-(6-imdazol-1- yl-4-methyl-1 Hw$2.45 (a)572 284benzinidazo| 2-yl)-2-
oxo- 1, 2-di hydro-pyridin- 4-ylam no]-1-phenyl- eth | -amid
(S)-N-(2-[3-(6-imdazol -~~ 1-yl-4-nethyl -1 H Go~ benzlmdaﬁaugzuspmo& 1.34

(b) 644 2850x0-1, 2-di hydro-pyridin- 4-ylam no]-1-phenyt- ethyl}-4-
met hanesul fonyl benzenesul fonam de 124 15 August 2005 _

(S)-N-{Z-[ - D-—Im(]a ______ |y|-J.r1- |J t
286benzi mi dazol - 2- yl éﬁiﬁihﬁgf 60 (t)5ggku@,3; Hdi hydr o] pyri di n-

hydroxy-ethylamino]-2- "s 2.03 (k) 565
oxo-1,2-dihydro-pyridin-
3-yl}-7-methyl-3H-
benzoimidazol-5-yl)-
piperazin-1-yl}-acetic
acid ethyl ester
(H)-4-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino)-3-{6-[4-(3- | r>< 1.84 (k) 592
dimethylamino-2,2- "b

dimethy}-propyl}- ‘-&_ﬂ
piperazin-1-yl}-4-methyl-
1H-benzoimidazol-2-y1}-
1H-pyridin-2-one
{£)-4-[2-(3-Chloro- Tt B
phenyl)-2-hydroxy- (Fra—@
ethylamino}-3-(4-methyl- W ou
6-morpholin-4-yl-1H- Y : L19@) 489
benzimidazol-2-yl)-1H-
pyridin-2-one
(+)-4-[2(3-Bromo- Ty
phenyl)-2-hydroxy- @ _)—%3
ethylamino]-3-(4-methyi-
6-morpholin-4-yl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one
(1)-4-[2-(3-Bromo-4- O‘ " 4
methoxy-phenyl)-2- ? '
hydroxy-ethylamine)-3- )
(4-methyl-6-morpholin-
4-yl-1H-benzimidazof-2-
yl)-1H-pyridin-2-one
{H)-4-[2-(3-Chloro- O
phenyl)-2-hydroxy- @ b
ethylamino]-3-{4- ]:F'?_g '
KX} methyl-6-{4-(tetrahydro- '2 1.19(f) 563 -
pyran-4-yl)-piperazin-i-

y1}-1H-benzoimidazol-2-
vl}-1H-pyridin-2-one
(%)-4-{2-(3-Chloro- RO o
phenyl)-2-hydroxy- | MLy
ethylamino)-3-{6-(4- -~

332 tmidazol-2-ylmethyl- %m 119 (f) 559
piperazin-1-yl)-4-methyl- |
1H-benzimidazol-2-y1}-
1H-pyridin-2-one

326

327

328

329 1.21 (a) 524

330 1.16 (a) 554
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4-y| am no] -1- pheny| - et hyl
(6-imdazol -1 -yl -4-

o \

(S)-5-Bronp-3-[6-(2-YB 0 brono-i mdazol-I-yl)-4-~"
/1.36 (b)597 289benzi m dazol -2-yl]-4-(1-us e hydroxynet hyl - 2-

phenyl - et hy

| ami no)-1 H-

U1"1

ridin-2-one (S)-4-[2-(2-Chloro-6-"~" O

yl -
AZ 0

hydr oxynet h
| H benzimd

290et
| - 2-vyl
333

)R h1Gro{ 6- 1.

phefiyl}-Pihydrekiyn- 2- dne ( ShL4-

ethylamino]-3-[4-methyl-

6-(4-propyl-piperazin-1-
y1}-1H-benzimidazol-2-

'yl1-1H-pyridin-2-one

407

493, 1M G
(2

o~

azol - 1-Y
,5-Di f

1.19 (H

I - 4- met hy
uor o-

521

334

(&)-4-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-3-(4-
methyl-6-{4-(1-methyi-
piperidin-4-yl)-piperazin-
1-y1}-1H-benzimidazol-
2-y1}-1H-pyridin-2-one

.,
Yo

-

1.08 ()

576

335

{+)-4-[2-(3-Bromo-
phenyl)-2-hydroxy-
ethylamino]-3-{6-[4-(2-
hydroxy-ethyl)-
piperazin-1-yi]-4-methyl-
1H-benzimidazol-2-yl}-
H-pyridin-2-one

[

SR
o=

1.79 (f)

567

336

(¥)-4-[2-(3-Bromo-
phenyl)-2-hydroxy-
ethylamino}-3-(4-methyl-
6-piperazin-1-yl-1H-
benzimidazol-2-yl}-1H-
pyridin-2-one

1.83 ()

523

337

(*F)}-4-[2-(3-Bromo-4-
methoxy-phenyl)-2-
hydroxy-ethylamino]-3-
(4-methyl-6-piperazin-1-
yl-1H-benzimidazol-2-
yi)-1H-pyridin-2-one

1.72 (D

553

338

(£)-3-[6-(4-Acetyl-
piperazin-1-yl}-4-methyl-
tH-benzimidazol-2-yi]-
4-[2-(3-bromo-phenyl)-2-
hydroxy-ethylamino]-
1H-pyridin-2-one

1.90 ()

565

339

(+)-3-(6-Amino-5-
methyl- 1H-
benzimidazol-2-yl)-4-[2-
(3-bromo-phenyl)-2-
hydroxy-ethylamino]-
IH-pyridin-2-one

1.41 (j)

454

132

) - benzenesul fonam de (S)-2-(3-Hydroxy-2-[3-"~"
nmethyl-1H1.16 (b)466 287benzoi m dazol -2-yl)-2-"
0x0-1, 2di hydro- pyri di n-0" 4-yl arni no]-propyl)-C' benzonitrile

(S)-4-(1-Hydroxytnethyl-0 2-o-tolyl-ethylam no)-3-""1.33 (b)455
(6-imdazol-1-yl-4- 288net hyl -]1H benzi mi dazol -2-yl}1 H ON pyri di n- 2- one

5 tAugust 2005\

-( OH



phenyl)-1-"p w O hydroxynmet hyl - 291et hyl am no] -3-(6-r ml. 44 (a)477

I m dazol - 1-yl - 4- net hyl -,

| am no]j - 3-

I m dazol - 2-yl)yl)-
N hydr oxynet hyl -

phenyl) -1 -

6y 292( 1.52 (f)471 -

1H ' di n-2-o0qeo".
293et hyl am no] - 3- ( 6- 1. 42 (a) 43August 2005

IHz me -

/ \ 1 H benzi m daazol -2-yi)-0M 1H

125 15 August 2005 (S)-4-[]-hydroxynethyl-"1 o 2-(2-methoxy-phenyl) -
1H be benzim

ridin-2-one’
eth

(S)=4-(2-(2,6-Difluoro-"1 Ho

i m dazol -1 -yl -4-methyl - | Hbenzim dazol -2-yl) -

340

{(£)-4-[2-(3-Chioro-
phenyl)-2-hydroxy-
ethylamino}-3-(6-
pyrazol-1-yl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.86 (f)

447

341

(£)-3-(6-Amino-4-
methyl-1H- ;
benzimidazol-2-yl)-4-[2-
(3-chloro-phenyl)-2-
hydroxy-ethylamino}-

- 1H-pyridin-2-one

151 (f)

410

342

(£)-4-[2-(3-Chloro-
phenyl)-2-hydroxy-
cthylamino]-3«(6-
[1,2,3]triazol-1-y1-1H-
benzimidazol-2-yl}-1H-
pyridin-2-one

204 ()

448

343

(£)-N-(2-{4-[2-(3-
Chloro-Phenyl)-2-
hydroxy-ethylamino]-2-
oxo-1,2-dihydro-pyridin-
3-yl}-7-methyl-3H-
benzimidazol-5-yl)-
acetamide

1.62 (£)

452

344

(*)-(2-{4-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino}-2-oxo-1,2-
dihydro-pyridin-3-yl}-7-
methyl-3H-

benzimidazol-5-yl)-urea -

Y
|

1.49 ()

453

345

{#)-1-(2-{4-[2-(3-Chloro-
phenyi)-2-hydroxy-
ethylamino]-2-oxo-1,2-
dihydro-pyridin-3-y1)-7-
methyl-3H-
benzimidazo}-5-y})-3-
cthyl-urea

\,ﬂ},ﬂi;:twm
Ra®

1.64 ()

481

346

() 1-(2-{4-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-2-oxo0-1,2-
dihydro-pyridin-3-yl}-7-
methyl-3H-
benzimidazol-5-yl})-3-
isopropyl-urea '

ﬁifH;I}{ty

HM  On

171

495
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| H pyridin-2-oneF (S)-4-[2-(2,6-Dichloro-"
-3-(6-1.42 (a)509 i m dazol

hydr oxynet hyl -
| H benzi m dazol

2-(2-trifluoronethoxy- phenyl)-ethyl am no] -
ONL. 48 (a)525 nethyl-1H benzi m dazol -
(S)-N-{2-[3-(6-1nidazol -c~ pp 0 1-yl-4-methyl -1 H benzi ni #3Asigust 2005 2.
.31 (a)518 4-yl am no] - 3- phenyl -

nhpr
4

2960x0- 1, 2-di hydro-pyridin-1

294et hyl am no]

o0 phenyl

)-1- 1 e/
-1-yl

-2-yl)-c IHpyridin-2-one (S)-4-[1-Hydroxynet hyl -

2-yl)-1H ocr.

3-~ 295(6-i mdazol -1-yl-

di n- 2- one

propyl

)-1- d "\

]

rrethanesu|fg_n_amrln IQl 2.14- l'? (7 Chloro-nc_ N

347

[(S)-4-(1-Hydroxy) ymethyl-
2-phenyli-ethylamino)-3-

. [4-methyl-6-(2-

mortpholin-4-yl-
ethylamino)- 1H-
benzimidazol-2-yl}-1H-
pyridin-2-one

..f\/“\ql ."G

1.05 (f) 503

348

(#)-4-[2-(3-Bromo-
phenyl)-2-hydroxy-
ethylamino]-3-(4,5,6-
trifluoro-1H-

benzimidazol-2-yi)-1H-

pyridin-2-one

el
-

1.76 (d) 479

349

4-[(Pyridin-2-ylmethyl)-
amino}-3-(4,5,6-
trifluoro-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

brnel
O

1.36 (d) 372

350

{8)4-(1-Hydrox ymethyl-
2-phenyl-ethylamino)-3-
(4,5,6-trifluoro-1H-
benzimidazol-2-yl}- 1H-
pyridin-2-one

1.73 (d) 415

351

3-(4,6-Dibromo-1H-
benzimidazol-2-yl}-4-
((pyridin-2-ylmethyl}-
amino}-1H-pyridin-2-one

Br H NH
\E:j:.{ \ ¥

1.66 (d) 474

352

{(#)-4-[2-(3-Bromo-
phenyl)-2-hydroxy-
ethylamino}-3-(4,6-
dibromo-1H-
benzimidazol-2-yl)-1H-
pyndin-2-one

1.95(d) 581

353

($)-3-(4,6-Dibromo-1H-
benzimidazol-2-yl)-4-(1-
hydroxymethyl-2-
phenyl-ethylamino)- 1 H-
pyridin-2-one

1.92 (d) 517
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|y

298H" .

roxynmet 1.80 (b)434 vy -
di hydro-pyridin-3-y1}-7-C a+ nethyl-3H benzi m dazol e-5-
(S)-2-[4-(i-He x HH Hydroxynet hyl - 2-
et hyl am no) - 2- oxo- 1, 2-/ \ di hydro-pyridin-3-yl]

15 August 2005 benzi m dazol e- 5-

-7-

297et hyl am no] - 2-ox0-1, 2-"% \
carbonitrile
i 1 401 pyridin-3-yl-" 07 (b) \

off meth | -3H 126

15 August 2005

354

(£)4-[2-(3-Bromo-
phenyl)-2-hydroxy-
ethylamino]-3-(5,6-
dichloro-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.85 (d)

493

355

3-(5,6-Dichloro-1H-
benzimidazol-2-yl)4-
{(pyridin-2-ylmethyl)-
arnino)-1H-pyridin-2-one

1.48 (d)

386

356

(5)-3-(5,6-Dichlero-1H-
benzimidazol-2-yl)-4-(1-
hydroxymethyl-2-
phenyl-ethylamino)-1H-
pyridin-2-one

1.82 (d)

429

357

(#)-3-(4,6-Bis-
trifluoromethyl-1H-
benzimidazol-2-yl)-4-{2-
(3-bromo-phenyl)-2-
hydroxy-ethylamino]-
1H-pyridin-2-one

1.56 (b)

561

358

3-(4,6-Bis-
trifluoromethyl-1H-
benzimidazol-2-yl)-4-
[(pyridin-2-ylmethyl)-
amino]-1H-pyridin-2-one

1.39 (b)

454

359

(5)-3-(4,6-Bis-
trifluoromethyl-1H-
benzimidazol-2-yl)-4-(1-
hydroxymethyi-2-
phenyl-ethylamino)- 1H-
pyridin-2-one

1.53 (b)

497

360

(1)-3-(4,6-Bis-
triffuoromethyl-1H-
benzimidazol-2-yl)-4-[2-
(3-bromo-4-methoxy-
phenyl)-2-hydroxy-
ethylamino}-1H-pyridin-
2-one

Fat.

1.51 (b)

591

361

{*)-4-[2-(3-Bromo-
phenyl)-2-hydroxy-
ethylamino]-3-(4-chloro-
6-trifluoromethyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.54 (b)

527
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carbonitrile (S)-2-[4-(1-,K N Hydroxynethyl-2- ra idil " pyr 1.16 (b)
-401 n-4-yl- 299et hyl am no) - 2o0xo-1, 2-M A. di hydro-pyridin-3-yl]-7-

nmet hyl - 3H benzi m dazol e-5- carbonitrile 4 myd o He \1.73 (b)406 y "yd
hyl - 2- thi ophenhen--- yl-" 300et hyl am no) - 2oxo- 1, 2-/""

di hydro-pyridin-3-yl]-7- nethyl-3H benzi m dazol e-5- carbonitrile

(S)-2-[4-(2- Benzo[b]thiophen-3-yl- (I 7" 15 August 2005

3-(4-Chloro-6- £ic I

trifluoromethyl-1H- @ »—@ 1.34 (b) 420
362 benzimidazol-2-yl)-4- N ol e ,

[(pyridin-2-ylmethyl)- “ )

amino]-1H-pyridin-2-one

(5)-3-(4-Chlorg-6- W % R

trifluoromethyl-1H- F’c‘@", s

benzimidazol-2-y1)-4-(1- N 1.51 (b) 463
363 hydroxymethyl-2- « e
‘ phenyl-ethylamino)-1H- < >—/ oH

pyridin-2-one

(£)-4-[2-(3-Bromo-4- e 3

methoxy-phenyl)-2- @m

hydroxy-ethylamino}-3- o Wy ox - 1.50 (b) 557
364 (4-chloro-6-

trifluoromethyl-1H- *

benzimidazol-2-yi)- 1H- e

pyridin-2-one

- {£)-4-[2-(3-Bromo- S -

phenyl)-2-hydroxy- F;C,C[,?—@ 1.42 (b) 493
365 ethylamino]-3-(5- oM

trifluoromethyl-1H- : @

benzimidazol-2-yl)-1H- | &

pyridin-2-one

4-[(Pyridin-2-ylmethyl)- T

amino}-3-(5- @:",)—g\\:}" 1.16 (b) 386
366 trifluoromethyl-1H- Fa " w N

benzimidazol-2-yl)-1H- )

pyridin-2-one :

{5)-4-(1-Hydroxymethyl- H
2-phenyl-ethylamino)-3- ,©:",),_§:) 1.41 (b) 429
(5-trifluoromethyl- 1 H- FoC L

367 benzimidazol-2-yl)-1H- e

pyridin-2-one Q_/_\c’"
(+)-4-[2-(3-Bromo-4- S
methoxy-phenyl)-2- F,C’OZ'?_G

hydroxy-ethylamino]-3- oM 1.38 (b) 523
368 {5-trifluoromethyl-1H-

benzimidazol-2-yl)-1H- *

pyridin-2-one O

(+)-4-[2-(3-Bromo- &y we

phenyl)-2-hydroxy- & )i;[:a—gt'}'
369 ethylamino]-3-(5-fluoro- | ° w on 1.10 (b) 509

6-imidazol- 1-yl-1H-
benzimidazol-2-y)-1H-
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1 456 1-hydroxynethyl-"84 (b) 30lethylam no)-2-o0x0-1,2-$ "% die
pyridin-3-yl]-7- methylyl--33H benzim dazol e-5- carbonitrile

7- Met hyl - 2-120x0-4-s p [(pyridin-2-ylnethyl)-1.30 (b)357 302am no]-1, 2
di hydro-x" N pyridin-3-yl)-3H benzi m dazol e-5- carbonitrile
()-2-[4-[2-(3-Bronmp-4- nethoxy-phenyl)-2- hydro " 1.74 (d)514 pa 303dro
0x0-1.2 -di h di hydro-pyridin ridin- 3-yl }-7-chloro-3H bthAugugt2@)%- 5-0".
carbonitrile (+)-2-[4-[2-(3-Ch]Joro- .~ phenyl)-2-hydroxy- '
et hyl am no] - 2oxo-1, 2-ul. 78 (d) 440 304di hydro-pyridia-3-yl)-7- chloro-3H
benzi m dazqgte-5

pyridin-2-one

3-(5-Fluoro-6-imidazol-

&f" 4
Iyl 1H-benzimidazol-2-
yl-1H-benzimidazol-2 Ij:“;_@‘ 073() | 402

370 y1)-4-{(pyridin-2-

HN W=
ylmethyl)-amino}-1H- \—Q
pyridin-2-one i
(5)-3-(5-Fluoro-6- @ W @
imidazol-1-yl-1H- ":CE“ M1 1.04 (b) 445
benzimidazol-2-y1)-4-(1- £ "}_b
3n hydroxymethyl-2- " '
pheayl-ethylamino)-1H- < >—/ oH
pyridin-2-one

(+)-3-[2-(3-Bromo-4-

St
methoxy-phenyi)-2- Fﬁf‘@

hydroxy-ethylamino]-3- u ow 1.05(b) . 539
372 (5-flucro-6-imidazol-1-
yl-1H-benzimidazol-2-

yl)-1H-pyridin-2-one

{1)-3-(4-Bromo-6- Fic i
trifluoromethyl-1H- \QE,?—U

373 benzimidazol-2-yl)-4-[2- Lo g 1.97 (d) 571
Br

(3-bromo-phenyl)-2-
hydroxy-ethylaminoj-
IH-pyridin-2-one

{£)-3-(4-Bromo-6- FaC [+ N

triflucromethyi-1H- \(;:»—b

benzimidazol-2-yl}-4-[2- Be W on 1.95(d) 527
(3-chioro-phenyl)-2-
hydroxy-ethylamino}-
1H-pyridin-2-onhe
{£)-4-[2-(3-Bromo- k. p -
phenyl)-2-hydroxy- \[;:N A 4 1.72 (d) 461
ethylamino}-3-(4,6- ; HY oW
difluoro-1H-
benzimidazol-2-yl)-1H- or
pyridin-2-one
(#)-4-[2(3-Ctiloro- K
phenyl)-2-hydroxy- \@['{)—@ 1.70 (d) 417
ethylaminol-3-(4,6- : HN  on

difluoro-1H-
benzimidazol-2-yl)-1H- a
pyridin-2-one

374

375

1376
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carbonitrile 127 15 August 2005 (t)-2-(4-12-(3-Bromp-"c p ,M

phenyl) - 2- hydroxy- ethylam no]-2 oxo 1,2-d ""1.77 (d)484

305di hydr o- pyri di n-3-yl 1-7- chl oro-3H benzi mi dazol e-5- carbonitrile
()-2-{4-[2-(3-Brono-p o pbenyl)-2-hydroxy- 306et hyl am no] - 2- oxo-1, 2-1. 82
(d)478 di hydro-pyridin-3-yl 1-7- ethyl-3H benzi m dazol e- 5-carbonitrile
()-2-14-[2-(3-Bronp-4- net hoxy-phenyl)-2- hydroxy etbyl am Hidughlstl20@6 (d) 508
3070x0-1, 2-di hydro-pyridin- 3-yl}-7-ethyl-3H benzim dazol e-5-ow

carbonitrile()=2-(4-12-(3-Chloro- phenyl)- 2 hydr oxy-
308et hyl ami fio] - 2- oxo &)24-13-(BBromgyia34 [d ri din- 3- yI) 7-
et hyl - 3H behzi ni dazol Bethexyomkemybrit ri ||e | or @- 4- {2-[ 3-
(6- cyano- 4- n]; hyl - | #g{gg%}fpﬂdambﬁ 4-yI9 -2 (l:)155:§5d) 491
3099xo 1, 2- @i hydr o- p tgnmndazgz'?;nalrﬂ_nc] 1- hya%gmethyl) plhenyl ) - car bam c
pyridin-2-one Date '
(¥)-4-[2-(3-Chloro- p” o
phenyl)-2-hydroxy- (\’"‘gw
378 ethylamino]-3-{4-methyl- " 1.38 (d) 475
6-(2-methyl-imidazol-1- ;g
yi]-1H-benzimidazol-2-

yl)-1H-pyridin-2-one
()-4-[2-(3-Bromo-4- WU EW
methoxy-phenyl)-2- (;:2*{}
hydroxy-ethylamino]-3- W 1.35 (d) 549
379 [4-methyl-6-(4-methyl-
imidazol-1-yl)-1H-
benzimidazol-2-yl]-1H-
pyridin-2-one
(#*)-4-{2-(3-Bromo- F " :

phenyl)-2-hydroxy- F)j[ﬂ»—@' 1.67 (b) 461

ethylamino}-3-(5,6- #N OH
380 difiuoro- 1 H-
benzimidazo!-2-yl)-1H- 8
pyridin-2-one
3-(5,6-Difluoro-1H- . # k. w |
benzimidazol-2-yl)- 4- ﬁ ,)_@ 1.18 () 354
181 [(pyﬁdin-%yl—xye}hyl)- F bl wl _
amino]- tH-pyridin-2-one L@
. 6-Hydroxy-5-(6- \ N=y w 9
imidazol-1-yi-4-methyl- S N 0.96 (f) 309
382 1H-benzimidazol-2-y1)- Q:; \od
3H-pyrimidin-4-one HO
(#)-6-[2-(3-Chloro- o w %
phenyl)-2-hydroxy- Q: 2
383 ethylamino}-5-(6- " on 230 (f) 462

imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
3H-pyrimidin-4-one
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acid isobutyl ester (S) 7-Ethyl-2-14-(1- "c hydroxynethyl -
310phenyl - et hyl am no)-2-"1. 75 (d) 414 oxo- 1, 2-di hydr o- pyri d| n-
3-yl]-3H benzi m dazol e- 5carbonitrile (S)-7-Bronp-2-[4-(1 -NC X o0 rm

hydr oxyrret hyl -2-, " 311phenyl - et hyl am no)-2-1.91 (b) 464
oxo- 1, 2-di hydro-pyridin- 3-yl]-3H benzi m dazol e- 5-carbonitrile 128 15
August 2005 (S)-4-(1-Hydroxynet hyl - 0 " 2-phenyl - et hyl ah®d Aoagust 2005

312(4- et hyl -6-(4-nmet hyl -"1. 08 (f)473 pi perazin-l-yl)-1H ben zi m
dazol -2-yl']-1 H din-2-one (S)-4-( 1-Hydroxynethyl-~"t3 "

2- phenyl - et hy| g{fliRiats fnid# 413’“2 hyl - 6- (4-n- butyI '
pi perazin-1-yl)-1H It?en2| m ggé %ﬁ(ﬁéﬂi 5)

5 (S)-Z-{t#-(l-Hydroxymethyl-Z-phenyl-ethylamino)-z-oxo-l,2-dihydro-pyridin-3-
yl}-7-methyl-3H-benzimidazole-5-carboximidic ethyl ester: To a suspension of (§)-
2-f4( 1-hydroxymethyl-2—phenyl-cthylamino)-Z—oxo—l,2-dihydro-pyridin-3-yl]-7—
methyl-3H-benzimidazole-5-carbonitrile (0.8 g, 2.0 mmol) in ethanol {anhydrous, 80
mL} was bubbled HCI (anhydrous) at 0°C until saturation. The mixture became a

10 clear solution after a few minutes of bubbling and the solution was stirred at room
temperature for 14 h. After concentration in vacuo, the crude product (0.89 g, 100%)
was directly used for the next step without purification. LCMS (M+H)* m/z 446 {t=

1.55 min).
et - o
a0 H NH
lI/ /
HN
HO
is5 é\:}“"

(i}-2-{4-[2-(3-Chloro-phenyl)-2—hydroxy—ethylamino]éz-oxo-l,zpdihydro-byﬁdin-
3-yl}-7-methyl-3H-benzimidazole-5-carboximidic ethyl ester: The title compound
was prepared using the General Procedure for Imidate Formation. LCMS (M+H)* m/z
466 (t = 1.43 min.).

20
General Procedure for Examples 384 - 397 — Imidazoline Formation (Scheme IV, 14)
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ridin-2one (S)-3-(6-[4-(2-Hydroxy- ethyl)-piperazin-Il-yl]-4- 314methyl-IH

1.62 (k)503 benzimdazol -2-y11-4-(1- hydroxynet hyl - 2- phenyl - ethyl am

no)-1 Hpyri din- 2-one (S)-3-[6 (4-Cycl ohexyl-Q piperazin-1-yl)-4-methyl-~

gl.34 (t)541 3151H benzi m dazol -2-yl]- 4-(1-hydroxymnet hyl -

phenyl - et hyl am no) - 1H di n-2-one (S)-3-[6-(4-benzyl -

pi perazin-1-yl)-4-nethyl - 3161H benzi m dazol - 2-yl ]-1.93 (1§ Bugust 2005
4- (1- hydr oxynet hyl - 2-Q ~~" phenyl -ethylamno)-1 H ridin-2-onc (S)-4-
(2-14-(1- Hydroxymethyl - . 26 (f)502 phenyl - et hyl am no) - 2-
3170x0-1, 2-di hydroﬂf{&kﬂlﬁ 3 yl']-7-nethyl -3H benzi m dazol - 5-yl | -

pi perazine-|-carboxyl'it acid am de (S)-3-[6-(4-L " p Benzenesul fonyl -

pi perazi n-1-yl)-4-net hyl - M. 30 (k)599 3113|wa dazol - 2-yl ] -tea,

(5)-3-[6-(4,5-Dihydro-1H-imidazol-2-yl)-4-methyl-1H-benzimidazol-2-y1]-4-(1-

5 hydrdxymethyl-z-phenyl-ethylamino)—lH-pyridin—Z-one: The crude imidate ester
(60 mg, 0.135 mmol) was diluted with methanol followed by addition of
ethylenediamine (24 mg, 0.40 mmol). The reaction mixture was heated to reflux for 6
h. After concentration in vacuo, the residue was purified by prep. HPLC to yield the
title compound (37 mg, 62%). 'H NMR (300 MHz, CD;0D) 8 7.94 (1H, s), 7.50 (1H,

10 s),7.12-7.30(6H, m), 6.16 (1H, d, J=7.7 Hz), 4.04 ~ 4.10 (5H, m), 3.75-3.77
(2H, m}, 3.15(1H, dd, J = 5.2, 13. 6 Hz), 2.96 (1H, dd, J = 8.1, 13.6 Hz), 2.67 (3H, s).
LCMS (M+H)" m/z 443 (t = 1.50 min.).

Example 385

Cl

{%)-4-{2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-[6-(4,5-dihydro-1H-
imidazol-2-yl)-4-methyl-1H-benzimidazol-2y1]-1H-pyridin-2-one: '"H NMR (300
MHz, CD3;0D) 8 7.93 (1H, ), 7.54 (1H, s), 7.23 - 7.45 {5H, m}, 6.26 (1H,d,J=7.6

20 Hz),5.01 (1H,¢t,J=6.3 Hz), 4.0] (4H, s}, 3.78 (1H, dd, J = 4.7, 13.5 Hz), 3.67 (1H,
dd, J = 6.6, 13.5 Hz), 2.66 (3H, s). LCMS (M+H)* m/z 463 (1 = 1.54 min
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4- (1 -hydroxynet hyl
2005 (S)-4-(1-Hydroxymethyl - 2-phenyl -ethyl anino)-3-"~" tl
319[ 6- (4- met hanesul fonyl - 1. 93 (k) 537 pi peraazin-1-yl)-4-nethyl -

1H benzi m dazo

_2_y|]_

-2- phenyl-ethylamno)- | H ridin-2one 129 15 August

1 H 'din-2-0e (+)--[2-(3-Chloro-L. tl

phenyl ) - 2- hydr oxy- 320et hyl am no] - 3{4-nmethyl -1.90 (f)479 6-pi perazin-1-yl-
Bheliia )

| H benzi m dazol
- 2- hydr oxy-

(k) 549

2 yl) 1Hridin-20ne o - g., yl - hydr Hhésgu

et hyl ami no] - 3-[ 6-(4-1.97 (k)533 321cycl opropyl net hyl -
pi perazin-1-yi) 4-nethyl- 1 H benzim dazol-2-yl]- IH ridin-2-one
()-4-[Z-(3-Cnhl oro-

10

15

20

mpegg 2- hydroxy >1- ~" 322et hyl am no] - 3-{6-[4-2. 06

o

@/»%f

4-[2-(3-Chloro-phenyl)-2R-hydroxy-ethylamino}-3-[4-methyl-6-(4S5-methyl-4,5-
dihydro-1H-imidazol-2-yl)-1H-benzoimidazol-2-yl]-1H-pyridin-2-one and 4-{2-
(3-Chloro-phenyl)-28-hydroxy-ethylamino]-3-[4-methyl-6-(4S-methyl-4,5-
dihydro-1H-imidazol-2-yl)-1H-benzoimidazol-2-y1}-1H-pyridin-2-one: 'H NMR
(300 MHz, CD30D) & 7.90 (2H, s), 7.53 (2H, s}, 7.22 — 7.47 (10H, m), 6.23 (21, d, J
=7.5 Hz), 5.00 (2H, t, J = 6.4 Hz), 4.49 - 4.57 (2H, m), 4.21 (2H, t, J = 11.0 Hz),
3.61 - 3.78 (6H, m), 2.63 (6H, s), 1.48 (6H, d, J = 6.3 Hz). LCMS (M+H)" m/z 477 (t
= 1.7} min.).

Example 387

z\ 2z

Potd
é}m

(£)-4-[2-(3-Chloro-phenyl}-2-hydroxy-ethylamino]-3-{4-methyl-6-(1-methyl-4,5-
dihydro-1H-imidazol-2-yl)-1H-benzimidazol-2yl]-1H-pyridin-2-one: 'H NMR
(300 MHz, CD3;0D) § 7.94 (1H, 5), 7.57 (1H, 5), 7.23 - 7.52 (5H, m), 6.22 (1H, d, J =
7.5 Hz), 4.99 (1H, m), 4.00 - 4.15 (2H, m), 3.57 - 3.75 (4H, m), 2.77 (3H, s), 2.61

(3H,

s). LCMS (M+H)" m/z 477 (t = 1.60 min.).

Example 388
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(2, 2-di net hyl - propyt) -

nti dazol - 2-yl

} -

yl)-4-methyl - | Hj

()-4-[2-(3-Cnl oro-
325hydr oxy- et hyl ) -

ri din-2-one 130 15 August 2005 ()-[4-(2-#-[2-(3-1rzl Chloro-phenyl)-2-
hydr oxy- et hyl am no] - 2-2. 03 (k) 565 326dr o-pyri(fin-
prg

3-yl)-7-nmethyl -3H benzoi m dazol -5-yl) -

ester

10

20

| H

pi perazin- | -yl]-4-methyl- 1 Hbe n zi
"din-2-one (t)-4-[2-(3-Chloro-4 phenyl)-2-hydroxy-L
" }1.97 (k)533 ethylam no]-3-[6-(4- 323cycl obutyl -pi perazin-|-~

benzi m dazol -2-yl ]-1 H ridin-2-one ()-4-[2-(3-Chloro-
phenyl ) - 2-hydroxy- ethylam no]-3-[6-(4-1.88 (k)507
324et hyl - pi perazin-1-yl )-4- nethyl- | H benzi nm dazol - 2- y1§ Augtst 260%- 2- one

phenyl ) - 2- hydr oxy- ethylam no]-3-{6-[4-(2-1.82 (k)524

pi perazi n-1-ylJ-4-methyl- 1H benzimdazol-2-yl)- 1 H

-yl]-acetic acid ethyl

HA

HO
-

(i)-4-[2-(3-Chloro-phenyI)-Z-hydroxy-ethylamino]-S-[6-(4,4-dimethyl-4,5-

dihydro-1H-imidazol-2-yl)-4-methyl-1H-benzimidazol-2yl]-1H-pyridin-2-one: 'H

NMR (300 MHz, CD;0D) 8 7.89 (1H, 5), 7.52 (1H, 5), 7.22 - 7.45 (5H, m), 6.19 (1H,

d,J=74Hz),4.99 (IH,t,J=6.2 Hz), 3.84 (2H, 5), 3.78 (1H, dd, J = 4.4, 13.4 Hz),

3.60 (IH, dd, /=6.7, 13.4 Hz), 2.61 (3H, 5), 1.55 (6H, 5). LCMS (M+H)" m/z 491 (¢
= 1.73 min.).

Example 389

NH
HOOC\"(:/ " ? NH
NS

He

2-(2-{4-[2-(3-Chloro-phenyl)-ZR-hydroxy-ethylamino]-2-oxo-1,2-dihydr0-
pyridin-3-yl}-7-methyl-3H-benzimidazol-5-yl)-4,5-dihydro-1H-imidazole-45-
carboxylic acid and 2-(2-{4-[2-(3-Chloro-phenyl)-25-hydroxy-ethylamino]-2-oxo-
1,2-dihydro-pyridin-3-yl}-7-methyl-3H-benzimidazol-5-yI)-4,5-dihydro-1H-
imidazole-4S-carboxylic acid: "H NMR (300 MHz, CD;0D) 6 7.88 (2H, s), 7.52
(2H, 5), 7.22 - 7.44 (10H, m}, 6.17 (2H, d, J = 7.4 Hz), 5.05 (2H, m), 4.23 - 4.38 (4H,
m), 3.56 - 3.72 (6H, m), 2.58 (6H, s). LCMS (M+H)" m/z 507 (t = 1.64 min.).
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4-[2-(3-Chl oro- phenyl)-2-hydroxy- q X {~ ethylamno]-3-(6-[4{3-~ 1.84
592 " 327di net hyl am no-2, 2-Y' di net hyl - propyl ) -
erazin-1-yl]-4-nmethyl- 1H benzoi m dazol-2-yl}- 1H idin-2-o0one

k)
p

()

(k

pi

(+)-4-[2-(3-Chloro-~1 q o phenyl)-2-hydroxy-

328et hyl anti no] -3-(4-nethyl -1.19 (a)480 benzi m dazol - 2- y|‘l5 H n
()-4-[2-(3-Bromp-~l phenyl)-2-hydroxy- 329et hyl ani no] - 3- (15 Augusi 20091
(a) 524 6-norpholin-4-yl-1H benzimdazol-2-yl)-1H din-2one
()-4-[2-(3- Brorm4 nmet hoxy- phenyl ) -2- 330h nmino]-3-1.16 (a)554

(4- met hyl met hyl - E1 or 1%%0 n- 4-yl-1H benzimdazol-2- I)-1H idin-2-one
()-4-[2-(3-Chloro- ’ﬁﬂ‘?@ﬂﬁ/ 2- hydroxy- ethyl ami no] - 3- (4

331net hyl -6-[4-(tetrahydro-'1.19 (1)%\16‘3mpyran 4- yI) pi perazin-1 -
yl]-1H benzoi m dazol - 2-

Zo T

(1)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino)-3-[4-methyl-6-(1,4,5,6-

5 tetrahydro-pyrimidin-2-yl)-1H-benzimidazol-2-yl]-1H-pyridin-2-one: 'H NMR
(300 MHz, CD3;0D) 6 7.90 (1H, s), 7.53 (1H, 5), 7.22 - 7.47 (5H, m), 6.23 (1H,d, J =
7.6 Hz), 5.00 (1H, t, J = 6.3 Hz), 4.49 - 4.57 (1H, m), 3.60 - 3.77 (SH, m), 3.24 —
3.34 (2H, m), 2.63 (3H, s). LCMS (M+H)* m/z 477 (t = 1.59 min.).

10 Example 391

(x)-4-[2+(3-Chloro-4-methoxy-phenyl)-2-methoxy-ethylamino]-3-[6-(4,5-dihydro-
1H-imidazol-2-yl)-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-one: '"H NMR

(5 (300 MHz, CD;0D) § 7.88 (1H, s), 7.46 (1H, 5), 7.44 (1H, s}, 7.31 (1H,d, /= 6.4
Hz), 7.28 (1H, d, J = 5.6 Hz), 7.01 (I1H, d, /= 6.4 Hz), 6.19 (1H, 4, J = 5.6 Hz), 4.49
(1H, dd, J = 3.4, 5.0 Hz), 4.09 (4H, s), 3.82 (3H, s), 3.36 (3H, s), 3.63 - 3.67 (2H, m),
2.62 (3H, s). LCMS (M+H)" m/z 507 (t = 1.72 min.).
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ridin-2-one ()-4-[2-(3-Chloro- phenyl)-2-hydroxy- ethyl ami

noj] - 3-[ 6-(4- 332i mdazol -2-ylnethyl-1.19 (0559 pi perazi n-1-yl)-4-nethyl-

1 H benzi m dazol -2-yl]- 1H 'din-2-one 131 15 August 2005

()-4-[2-(3-Chloro-~~ C phenyl)-2-hydroxy- 333et hyl am no]-3-[4-nethyl-1.19
(t)521 6-(4-propyl-pi perazi n-1- yl)-1 H benzimdazol-2- I]-1H idin-2-one

()-4-[2-(3-Chloro- phenyl)-2-hydroxy-L. p ethyl ani no] - 3- (¥ August 2005
334net hyl -6-[4-(1-methyl -1.08 (1)576 piperidin-4-yl)-piperazin- 1-yl]-

H benzi m dazol -
phenyl ) - 2- hydr oxy-
pi perazin-1-yl]-4-
hydr xy

1 -IH ridin-2-one ()-4-[2-(3-Brono-"~

et 1 no] - 3-[6-[4-(2- 335hydroxy-ethyl)-1.79 (f)567

E%?ﬂ€¥5&¥1kkbenzi“nidazol-z-yl ] - 1H idin-2-one -
KH

SOUE
N N NH
HN

Br

OMe

(i)-4-{2-(3-Brom0-4-methoxy-phenyl)-z-hydmxy-ethylamino]-3-[6-(4,5-dihydro-
1H-imidazol-2-yl)-4-methyl-1H-benzimidazol-2.yl]-1H-pyridin-2-one: The title
compound was prepared following hydrolysis of the benzylic chloride to the
hydroxyl. 'H NMR (400 MHz, CD;0D) 6 7.90 (1H, 5), 7.67 (1H, s), 7.48 (1H, s),
7.38 (1H, dd, J=2.0, 8.5 Hz), 7.31 (1H, d, J = 7. 6 Hz), 6.95 (1H, d, /= 8.5 Hz), 6.26
(1H, d, J=7.6 Hz), 4.94 (1H, m)}, 4.10 (4H, s), 3.80 (3H, s), 3.62 — 3.74 (2H, m), 2.62
(3H, 5). LCMS (M+H)* m/z 537 (t = 1.49 min.).

Example 393

(8)-3-{6-(4,4-Dimethyl-4,5-dihydro-1H-imidazol-2-y[)-4-methyl-1H-
benzimidazol-2-yl]-4-(1-hydroxymethy!-2-phenyl-ethylamino)-1H-pyridin-2-one:
'H NMR (300 MHz, CDs0D) & 7.94 (1H, s), 7.50 (1H, 5), 7.12 - 7.30 (6H, m), 6.15
(1H, dd, J = 7.7 Hz2), 4.02 - 4.10 (1H, m), 3.85 (2H, s), 3.75-3.77 (2H, m), 2.96 -
3.17 (2H, m), 2.67 (3H, s), 1.56 (6H, s). LCMS (M+H)" m/z 471 (t = 1.62 min.).
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phenyl) -2-hydroxy- phenyl) 6 336z 1.83(1)523 - nethyl- -piper in

|-yl -1~ 6piperazin- -yl-1 H benzimdazol-2-yl)-1 H idin-2-one

()-4-[2-(3-Bronp-4- nethoxy-phenyl)-2-~ 337hydroxy-et hyl am no] - 3-1. 72

(t)553 (4-nethyl-6-piperazin-1- yl-1 H-benan}dgzgl-Z- 1)-1H ridin-2o0ne
-3-[6-(4-Acetyl -Jl | perazin-1-yl)--nethyl -

%814 begzi m da¥o| -2-yl f-~1. 90 (f)565 4-[2-(3-bronp- phenyld Apgust 2005

hydr oxy- et hyl am no] - 1H ridi n-2-one

10

15

20

Example 394

=X

XY

NH o
HOOC\“q’ NH
N/
3
OH

(8)-2-{2-[4-(1S-Hydroxymethyl-2-phenyl-ethylamino)-2-oxo-1,2-dihydre-pyridin-
3-yl}-7-methyl-3H-benzimidazol-5-yl}-4,5-dihydro-1H-imidazole-4S-carboxylic
acid. '"H NMR (300 MHz, CDsOD} 6 8.03 (1H, s), 7.60 (1H, s), 7.11 — 7.29 (6H, m),
6.15(1H, d, /=73 Hz), 5.07 (1H, dd, 7= 6.9, 11.8 Hz), 4.25 - 441 (2H, m), 4.05 -
4.07 (1H, m), 3.70-3.82 (2H, m), 3.12 (1H, dd, /= 5.5, 13.6 Hz), 2.95 (1H, dd, J =
8.0, 13.6 Hz), 2.69 (3H, s). LCMS (M+H)" m/z 487 (t = 1.35 min.).

Example 395

(S)-4-(1-Hydroxymethyl-2-phenyl-ethylamino)-3-{4-methyl-6(1,4,5,6-tetrahydro-
pyrimidin-2-yl)-1H-benzimidazol-2-yl]-1H-pyridin-2-one: '"H NMR (300 MHz,
Cb;0D) 6 7.76 (1H, s), 7.32 (1H, 5), 7.09 - 7.29 (6H, m), 6.15 (1H, d, J = 7.6 Hz),
4.02 - 4.07 (1H, m), 3.71 - 3.79 (2H, m), 3.61 (4H, t,J= 5.6 Hz), 3.14 (1H, dd, /=
5.3,13.6 Hz), 2.95 (1H, dd, J = 8.1, 13.6 Hz), 2.65 (3H, 5), 2.09 — 2.16 (2H, m).
LCMS (M+H)" m/z 457 (t = 1.49 min.).
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thl HM no-5- me nethylyl-1H 339benzi m dazol -2-yl)-4-[2-1.41 (j)454

( 3- brono- phenyl ) -2- hydroxy-ethylamno]- IH ridin-2-one 132 15 August 2005
()4-4-12-(3-Chl oro- phenyl ) - 2- hydr oxy-q 340et hyl am no] -3-(6-1.86 (f) 447
pyrazol -1-yl -1H benzitnidazol-2-yl)-1 H idin-2-one ()-3-(6-Amno-4-e,s ¢
met hyl -i H 341benzi m dazol -2-yl)-4-[2-1.51 (f)410 (3-chl oro-phenyl)-2-

hydr oxy-et hyl am no]- | H 'din-2-one 2-(3-Chloro-~; pheny t5-8ugust 2005

phenyl ) - 2- hydr oxy- 440 342et hyl am no]-3-(6-FF2.04 (t)448 [ 1,2,3]triazol -

| -yl-1 H benzi mdazo |-2-yl )-1 H din-2-one h Yly

Example 396
"/
(At Som
NS
",
: OH

(5)-4-(1-Hydroxymethyl-2-phenyl-ethylamino)-3-{4-methyl-6-(1-methyl-4,5-

5  dihydro-1H-imidazol-2-yl)-1H-benzoimidazo-2-yl]-1H-pyridin-2-one: '"H NMR
(300 MHz, CD;0D) 8 7.77 (1H, s), 7.10 - 7.30 (7H, m), 6.16 (1H, d, J = 7.6 Hz),
3.97-4.20 (5H, m), 3.73 - 3.77 (24, m), 3.26 (3H, 5), 3.15(1H,dd, 7 =5.3, 13.6
Hz), 2.96 (1H, dd, J = 8.0, 13.6 Hz), 2.68 (3H, s). LCMS (M+H)" m/z 457 (t = 1.53
nlin.)

10
Example 397

(S)-3-[6-(4,5-Dihydro-IH-imidazol-Z-y])-4—methyl-1H—benzimidazol-z-yl]-#(}

15 hydroxy-2-phenyl-ethylamino)-1H-pyridin-2-one: 'H NMR (400 MHz, CD30D) §
7.91 (1H, s), 7.50 (1H, s), 7.48 (2H, s}, 7.24 - 7.35 (4H, m), 6.25 (1H, d, 7= 7.6 Hz),
5.01 (1H, dd, J = 4.6, 7.0 Hz), 4.10 (4H, s), 3.65 - 3.76 (2H, m), 2.64 (3H, s). LCMS
(M+H)" m/z 429 (t = 1.48 min.).
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e )(2-~C. lor Chloro- Phenylyl)-2- C hydroxy-ethylam no]-2-1.62 (f)452
3430x0-1, 2-di hydro-pyridin- 3-yl J-7-nethyl-3H benzi m dazol -5-yl) -
acetam de {4-[2-(3-Chloro- phenyl phenyl )-2-hydroxy-

344et hyl am no] - 2- oxo-1, 2-1. 49 (f)453 di hydro-pyridin-3-yl}-7- nethyl-3H
benzi m dazol -5- 1 -urea - ()- 1-(2-(4-[2-(3-Chloro-N) phenyl)-2-hydroxy-

et hyl ami no] - 2- oxo-1, 2-1. 64 (f)481 345di hydr o- pyri di n- 3-yl 15 August 2005 3H-
benzi m dazol-5-yl)-3- eth |-urea ()-1-(2-{4-[2-(3-Chloro-1 "~b p

phenyl) - 2- hydroxy- ethyl am no]-2-oxo0-1,2-1.71 (f)495

346di hydro-pyridin-3-ylJ-7- nethyl-3H benzi m dazol-5-y1)-3- iso ro |-urea

133 Example 398
N
N/ \
"

(8)-4-(1-Hydroxymethyl-2-phenyl-ethylamino)-3-[6-(1 H-imidazol-2-yl)-4-methyl-
5 1H-benzimidazol-2-yl]-1H-pyridin-2-one: To a solution of the imidate ester (150

mg, 0.31 mmol) in methanol (10 mL) was added aminoacetaldehyde diethyl acetal (97
mg, 0.93 mmol). The mixture was stirred at room temperature for 14 h. The solvent
was removed in vacuo and the residue was treated with 60% HCO, (5 mL) at room
temperature for 14 h. The reaction mixture was then neutralized with ammonium

10 hydroxide (conc.). The inorganic salt was filtered. The filtrate was concentrated and
purified by prep. HPLC to yield the title compound (37 mg, 27%) as a white solid. "H
NMR (300 MHz, CD;0D) § 7.94 (1H, narrow d, J = 1.3 Hz), 7.58 (2H, s), 7.53 (1H,
narrow d, J =0.6 Hz), 7.12 - 7.31 (6H, m), 6.16 (1H, d, J = 7.7 Hz), 4.04 - 4.08 (1H,
m), 3.76 - 3.79 (2H, m), 3.16 (1H, dd, J = 5.4, 13.6 Hz), 3.97 (1H, dd, J = 8.1, 13.6

15 Hz), 2.69 (3H, 5). LCMS (M+H)* m/z 441 (t = 1.60 min.).

General Procedure for Amidine Formation, Examples 399 - 412 (Scheme IV, 16)

Example 399
; "/,

(S)-Z-[4-(I-Hydroxymethyl-2-phenyl-ethy_lamino)-Z-oxo—1,2-dihydr0-pyridin-3—

20

¥l]-7,N-dimethy]-3H-benzimidazole-5-carboxamidine: The crude imidate ester (60
mg, 0.135 mmol) was diluted with methanol (10 mL), then methylamine (2.0 M
methanol solution, 0.5 mL, excess) was added to the solution. After stirring for 2 h,

25 the reaction mixture was concentrated and purified by prep. HPLC to yield the title
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15 August 2005 (S)-4-(1-Hydroxynethyl-~.".gyp p . ,N

2- phenyl -et hyl am no)-3-~.J [4-nmethyl -6-(2-1.05 (0503 347nor pholin-4-yl -
et hyl am no) - 1H benzi m dazol-2-yl]-1 H din-2-one ()-4-[2-(3-Brono- F
heny1)2 \1.76 (d)479 P -hydroxy- 348e FN inoj-3-(4,5,6-F NN fluor
trifluoro-lH benzimdazol-2-yl)-I H" pyridin-2-one
4-[(Pyridin-2-ylmethyl)-F N amino]-3-(4,5,6- NM triflubdéugust20Q5 36
(d)372 F " 349benzin-2-yl)-1HNN N F

compound (32 mg, 55%) as a white solid. '"H NMR (300 MHz, CD:0D) § 7.82 (1H,
s}, 7.38 (1H, 5), 7.10 ~ 7.30 (6H, m), 6.15 (1H, J = 7.7 Hz), 4.03 ~ 4.07 (1H, m), 4.72
-4.76 (2H, m), 3.06 — 3.18 (1H, m), 3.12 (3H, s), 2.96 (1H, dd, J = 8.0, 13.5 Hz),
2.67 (3H, s). LCMS (M+H)* m/z 431 (t = 1.34 min.).

HHy . O
~N N, NH
HN
HO
¢t

(£)-2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-oxe-1,2-dihydro-pyridin-
10 3-y1}-7,N-dimethyl-3H-benzimidazole-5-carboxamidine: 'H NMR {300 MHz,

CD;0Dj) & 7.81 (1H, s), 7.54 (1H, 5), 7.23 - 7.54 (5H, m), 6.26 (1H, d, J = 7.6 Hz),

5.01 (1H,t,J=48Hz),3.77 (1H, dd, / =4.5, 13.4 Hz), 3.67 (1H, dd, J= 6.6, 134
Hz), 3.12 (3H, 5), 2.66 (3H, s). LCMS (M+H)" m/z 451 (t = 1.32 min.).

Example 400

15  Example 401

NH, y
- N NH
HN
HO

]

(i)-z-{4-[2-(3—ChIoro-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-dihydro-pyridin-
3-yl}-7-methyl-3H-benzimidazole-5-carboxamidine: '"H NMR (300 MHz, CD;0D)

20 8790 (1H, s), 7.26 -7.57 (6H, m), 6.25 (1H, d, J = 7.6 Hz), 5.01 (1H, t, J = 6.4 Hz),
3.75(1H, dd, /= 4.8, 13.4 Hz), 3.66 (1H, dd, J = 6.7, 13.4 Hz), 2.62 (3H, 5). LCMS
(M+H)* m/z 437 (t = 1.59 min.).

£48




pyridin-2-one (S)-4-(l|-Hydroxynethyl-N 2-phenyl-ethylanino)-3- (4 " "N
1.73 (d)415 5 N 6-trifluoro-1H , F , 350benzimdazol-2-yl)- | HF NN_
pyridin-2-one/ \ oN 3-(4,6-Di bronmo-1H B, N benzi mdazol-2-yl)-4- idi

| I N\ /1.66 (d)474 h | [( n- -y 35lnet

15 August 2005

Example 402

Ci

(£)-2-{4-[2-(3-Chlere-phenyl)-2-hydroxy-ethylamino}-2-oxo-1,2-dihydro-pyridin-

5 3-yl}7,N,N,-trimethyl-3H-benzimidazole-5-carboxamidine: 'H NMR (300 MHz,
CD;0D) 8 7.63 (1H, 5), 7.54 (1H, 5), 7.18 = 7.41 (5H, m), 6.26 (iH, d, = 7. 6 Hz),
5.01 (1H, t, /= 6.3 Hz), 3.77 (1H, dd, J = 4.7, 13.5 Hz), 3.67 (1H, dd, J = 6.6, 13.5
Hz), 3.34 (6H, s), 2.66 (3H, s5). LCMS (M+H)" m/z 465 (t = 1.57 min.).

10  Example 403

(1)-2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-dihydro-pyridin-
3-y1}-N-cyclopropyl-7-methyl-3H-benzimidazole-5-carboxamidine: "H NMR (300

15 MHz, CD;OD) 8 7.78 (1H, 5), 7.54 (1H, 5), 7.22 - 7.41 (SH, m), 6.25 (1H,d, J= 7.6
Hz), 5.01 (1H,t, J= 6.4 Hz),3.76 (1H, dd, J = 4.7, 13.5 Hz), 3.67 (1H, dd, J = 6.6,
13.5 Hz), 2.77 - 2.83 (1H, m), 2.65 (3H, s), 1.03 — 1.10 (2H, m), 0.86 - 0.92 (2H, m).
LCMS (M+H)* m/z 477 (t = 1.43 min.).

149
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y )- pyr amno]-1H pyridin-toneHN N

phenyl) - 2- hydroxy- 352- " -3 (4,6-7777 NN o | dibro dibrom- H
benzi m dazol -2-yl)-1 H ridin-2-one (S)-3-(4,6-Di bronb- 1 Ha. N
benzi m dazol -2-yl)-4-(1- h d " "" 1.92 (d)517 th N.
15 August 2005
Example 404
NH,
~ -
KanW
HN
oD .
Cci

10

15

20

(£)-2-{4-[2-(3-Chlero-4-methoxy-phenyl)-2-methoxy-ethylamino]-2-0x0-1,2-
dihydro-pyridin-3-yl}-7,N-dimethyl-3H-benzimidazole-5-carboxamidine: 'H
NMR (3060 MHz, CDy0D) 8 7.79 (1H, narrow d, J = 1.0 Hz), 7.45 (1H, narrow d, J =
1.5 Hz), 7.38 (1H, 5), 7.28 - 7.31 (2H, m), 7.02 (1H, d, / = 6.4 Hz), 6.22 (1H, d, J =
5.7 Hz),4.52 (1H, t, J = 5.9 Hz), 3.83 (3H, 5), 3.60 — 3.71 (2H, m), 3.36 (3H, s), 3.13
(3H, s), 2.65 (3H, s). LCMS (M+H)" m/z 495 (t = 1.64 min.). -

NH; o
NP N T W
" ¥
HN
~ HO-

Ohde

Example 405

(#)-2-{4-[2-(3-Chloro-4-methoxy-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-
dihydro-pyridin-3-yl}-7,N-dimethyl-3H-benzimidazo[e-5-carboxamidiné: Toa
solution of 2-{4-[2-(3-chloro-4-methoxy-phenyl}-2-methoxy-ethylamino]-2-oxo-1,2-
dihydro-pyridin-3-yl}-7,N-dimethyl-3H-benzimidazole-5-carboxamidine (40 mg, 0.08
mmol) in methanol (5 mL) was added 2 N NaOH (0.5 mL) and the reaction mixture
was stirred al room temperature for 14 h. After concentration in vacuo, the residue
was purified by prep. HPLC to yield the title compound (7.2 mg, 19%) as oil. 'H
NMR (300 MHz, CD;0D) 3 7.78 (1H, narrow d, J = 1.6 Hz), 7.52 (1H, narrow d, J =
2.1 Hz),7.30 - 7.36 (3H, m), 6.99 (I1H, d, J = 8.5 Hz), 6.27 (1H, d, J = 7.6 Hz), 4.94
(1H, t,J=5.9 Hz), 3.82 (3H, 5), 3.68 - 3.72 (2H, m1), 3.13 (3H. 5), 2.63 (3H, s).
LCMS (M+H)* m/z 481 (t = 1.44 min.).

150

\~ J (t)-4-[2-(3-Brono- 1.95 (d)581




| 2y roxynme y - - 353phenyl-ethylamno)-IHBr "" pyridin-2-one/ \ oN
134 15 August 2005 ()-4-[2-(3-Bronmb- hen ~~ 0 1 [|)-2-h X X85 (d)493 drox
- p Yy :. Yy y 354ethylamno]-3-(5, 6-

15 August 2005

Example 406
MH,
~yF i 3 NH
'Y
HN

5  (£)-2-{4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino]-2-oxo0-1,2-
dihydro-pyridin-3-yl}-7,N-dimethyl-3H-benzimidazole-5-carboxamidine: 'H
NMR (400 MHz, CDsOD) 8 7.77 (1H, s), 7.67 (1H, 8), 7.29 - 7.39 (3H, m), 6.95 (1H,
d, J=8.4 Hz), 6.23 (1H, 4, J = 4.4 Hz), 4.92 (1H, m), 3.80 (3H, s), 3.69 {2H, m), 3.13
(3H, s), 2.61 (3H, 5). LCMS (M+H)* m/z 525 (t = 1.44 min.).

NHz
AP -
Y,

10
Example 407

H
8&1
(8)-N-Cyclopropyl-2-[4-(1-hydroxymethyl-2-phenyl-ethylamino)-2-0xo-1,2-
15 dihydre-pyridin-3-yl]-7-methyl-3H-benzimidazole-5-carboxamidine: 'H NMR
(300 MHz, CD;0D) 8 7.81 (1H, s), 7.37 (1H, 5), 7.10 - 7.30 (6H, m), 6.16 (1H, d, J =
7.6 Hz), 4.03 - 4.08 (1H, m), 3.74 - 3.76 (2H, m), 3.15 (1H, dd, /= 5.3, 13.6 Hz),
296 (1H, dd, /=8.1, 13.6 Hz), 2.78 - 2.84 (1H, m), 2.67 (3H, s), 1.03 ~ 1.10 (2H,

m}, 0.87 - 0.92 (2H, m). LCMS (M+H)* m/z 457 (t = 1.51 min.).
20
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di chl oro-1H benzi m dazol -2-yl)-1H din-2-one 3-(5,6-Dichloro-LHa p
355benzi m dazol -2-yl)-4-;( ~)1.48 (d)386 [(pyridin-2-ylnmethyl)- 1 am
no] - 1H pyri di n-2-one (S)-3-(5,6-Dichloro-1H H o 1.82 (d)429

benzi m dazol - 2-yl)-4-(1-a " hydroxynet hyl -2-LyH /

356phenyl - et hyl am no) - 1H-"", pyridi n-2-oneoff yo uororomby triflu
flethyl -1 H 357benzi mi dazol -4-[2-1.56 (b)561 (3-bronp- phertd Angust-2005
hydr oxy- et hyl am no] - 1H 'din-2one 3-(4,6-Bis- Fc H HH 1.39 (b)454
trifluoronmethyl-1H 1 358benzi m dazol -2-yl)-4-"

Example 408
H
P N 3 NH
NS
HA

OH

(S)-N-Ethyl-z-[4-(1-hydroxymethyl-Z-phenyl-ethylamino)-z-oxo-l,2-dihydr0-

5 pyridin-3-yl]-7-methyl-3H-benzimidazole-5-carboxamidine: '"H NMR (400 MHz,
CD;0D) & 7.82 (1H, s), 7.38 (1H, s), 7.12 - 7.30 (6H, m), 6.15 (1H, d, J = 7.8 Hz),
4.04 - 4.07 (1H, m}, 3.75 - 3.77 (2H, m), 3.51 (2H, q,'J =73 Hz),3.15(1H,dd, /=
54,137 Hz),2.96 (1H, dd, J = 8.1, 13.7 Hz), 2.67 (3H,s), 1.40 (3H, t, /= 7.3 Hz).
LCMS (M+H)" m/z 445 (t = 1.44 min.).

Wiy o
\"/ NH
\_#
2
CH
Cl

{5 )-2—{4-[2—(3-Chloro-phenyl)-l-hydroxymethyl-ethylamino]-z-oxo-1,2-dihydro-
15 pyridin-S-yI)-7,N-dimethyl-3H~benzimidazole-s-_carboxamidine: 'H NMR (400
MHz, CD;OD) 6 7.83 (1H, 5), 7.38 le. s), 7.31 (1H, s), 7.10 - 7.24 (4H, m), 6.16
(1H, d, J =7.6 Hz), 4.06 - 4.09 (1H, m), 3.72 - 3.77 (2H, m), 3.16 (3H, s), 3.15 (1H,
m), 2.96 (1H, dd, /=8.2, 13.7 Hz), 2.67 (3H, s). LCMS (M+H)" m/z 465 (1 = 1.49

min.).

10
Example 409

z, 2T

20
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~HH H_ [(pyridin-2-ylmethyl)-/ amno]-1 Hpyridin-2-one (S)-3-(4,6-Bis-F,c
U HH trifluoronethyl-IH N benzimdazol -2-yl)-4-(1-"1.53 (b)497

359hydr oxynet hyl -2-cca "", phenyl-ethylam no)-LH/ ce pyridin-2-one
()-3-(4,6-Bis- Fery trifluoronethyl-lH benzimo CF 1.51 (b)591 -(2-
360-4- (3-brono~net hoxyet hoxy- phenyl)-2-hydroxy- ethylam no]-I H pyridin-
2-one (+_)-4-[2-(3-Bronp- F,c o phenyl)-2-hydroxy- 15 August 2005

361et hyl am no] - 3-(4-chl oro-611. 54 (b)527 6-trifluoronethyl-IH

benzi m dazol -2-yl)-1 H ridin-2-one 135 15 August 2005

Example 410

{5)-2-{4-[2-(2-Chloro-phenyl)-1-hydroxymethyl-ethylamino]-2-oxo-1,2-dihydro-
5  pyridin-3-yl}-7,N-dimethyl-3H-irenzimidazole-5-carboxamidine: 'H NMR (400
MHz, CD;0D) 8 7.84 (1H, 5), 7.41 (1H, 5), 7.32 — 7.35 (2H, m), 7.06 — 7.18 (3H, m),
6.10(1H, d, /= 7.5 Hz), 4.20 - 4.24 (1H, m), 3.76 — 3.85 (2H, m), 3.30 - 3.34 (1H,
m), 3.06 - 3.14 (1H, m), 3.13 (3H, s), 2.64 (3H, s). LCMS (M+H)* m/z 465 (t = 1.48
min.).
10
Example 411

Br

(#)-2~{4-{2-(3-Bromo-phenyl)-2-hydroxy-ethylaminoe]-2-0xo-1,2-dihydro-pyridin-

15 3-yl}-7,N-dimethyl-3H-benzimidazole-5-carboxamidine: '"H NMR (300 MHz,
CD;0D) 6 7.80 (1H, s), 7.69 (1H, s}, 7.20 — 7.45 (SH, m), 6.25 (1H, d, J = 7.3 Hz),
5.00 (iH, t, J = 5.9 Hz), 3.64 - 3.80 (2H, m), 3.12 (3H, 5), 2.66 (3H, s). LCMS
(M+H)" m/z 495 (t = 1.49 min.).

20  Example 412
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3-(4-Chloro-6- F3C U NN 1.34(b)420 trifluoronethyl-IH1 |,

362benzi m dazol -2-yl)-4- NN N [(pyridin-2-ylnmethyl)-~ amno]-1

H pyridin-2-one (S)-3-(4-Chloro-6-F3C N U trifluoronmethyl-1H N1 463
benzi m dazol -2-yl)-4-(1-51 (b) . 363hydroxynet hyl -2-u "N% phenyl - et hyl
am no) -! H oN pyridin-2-one B - nethoxy- nethy-pbphenyl)l)-2-

hydr oxy- et hyl aati'no]-3-1.50 (b)557 364(4-chloro-6- trifludfofegusti2008-
benzi m dazol -2-yl)-1H O i din-2-one ()-4-[2-(3-Bronp-N NN

phenyl) - 2-hydroxy-1.42 (b)493 365e -mfluor eth |-]

(S)-2-{4—(2-Hydroxy-z-phenyl-ethylamino}«z-oxo-l,z-dihydro-pyridin-3-yl]-7,N-

dimethyl-3H-benzimidazole-5-carboxamidine: 'H NMR (400 MHz, CD;OD) b

7.78 (1H, 5), 7.24 - 7.49 (7H, m), 6.21 (14, 4,7 =7.0 Hz), 4.00 - 5.ﬁ5 (1H, m), 3.61
5 ~3.94(2H, m), 3.12 (3H, s), 2.63 (3H, s). LCMS (M+H) ' m/z 417 (t = 1.28 min.J.

Example
2 P Name Structure T Mass +
(min.) (M+H)
~ i m/'z
(x)-4-{2-(3-Chloro-phenyl)- . i 9
2-hydroxy-ethylamino}-3-[6- QJ\';:[.*@ -
413 (1-imino-1-morpholin-4-yl- S 1.55 507
methyl)-4-methyl-1H- @ )

benzimidazol-2-yl]-1H-
pyridin-2-one
(£)-4-[2-(3-Bromo-4- SR
methoxy-phenyl)-2-hydroxy- J\Q)_g
414 ethylamino]-3-[6-(4,5- "‘Lg 1.4 537
dihydro- 1 H-imidazol-2-yl)- ()]

- | 4-methyl-1H-benzimidazol-
2-yl]-1H-pyridin-2-one
(*)-2- {4-[2-(3-Chloro- N S
phenyl)-2-hydroxy- . T"\:J\q}—g
ethylamino]-2-oxo-1,2- b 177 553
415 dihydro-pyridin-3-y1)-N- ®
(2.2-dicthoxy-ethyl)-7-
methyl-3H-benzimidazole-5-
carboxamidine
(£)-4-[2-(3-Chloro-phenyl)- | €¥ _ u =
2-hydroxy-ethylamino)-3-[6- "‘H:‘ZU—G
416 {1H-imidazol-2-yl)-4- w_on 1.71 461
methyl-1H-benzimidazol-2- “ ®
yl]-1H-pyridin-2-cne
(1)-4-(2-(3-Chloro-phenyl)- " .
2-hydroxy-ethylamino]-3- Q’lqw
417 (7"-methyl-1H, 3’'H- ay 1.82 511
[2,5' Jbibenzimidazolyl-2°- ' - {b)
y)-1H-pyridin-2-one

(+)-Cis-4-[2-(3-chloro- O .
418 phenyl)-2-hydroxy- =J\[;’(=‘:>—g

ethylamino}-3-(7’-methyl- " 1.75 517
3a,4,5,6,7,7a-hexahydro- \_b“‘ (b)




triuoronet hyH benzim dazol-2-yl)-I1H
\ amno)-3-(5-1,

2- phenyl - et hyl am no) - 3-

1.16 (b)386 F
(5-t ifl

ridin-2-one 4-[(Pyridin-2-ylnethyl)-H
" 366trifluoronethyl-IH
benzi m dazol -2-yl)-1H Ng N pyridin-2-one (S)-4-(1-Hydroxymnethyl-H

N, M1.41 (b)429 th N |

IHr

uorone y

15 August 2005

iH3’H-
[2,5°)bibenzimidazotyl-2’-
yl)-1H-pyridin-2-one

419

()-Trans-4-[2-(3-chloro-
phenyl)-2-hydroxy-
ethylamino)-3-(7’-methyl-
3a,4,5,6,7,7a-hexahydro-
1H,3'H- ;
[2,5’]bibenzimidazolyl-2’-
yl)-1H-pyridin-2-one

(b}

1.75

517

420

()-2-{4-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-2-oxo0-1,2-
dihydro-pyridin-3-yl} -N-
eyclopentyl-7-methyi-3H-
benzimidazole-5-
carboxamidine

1.55
®)

505

421

(£)-2-{4-[2-(3-Chlorc-
phenyl)-2-hydroxy-
ethylamino]-2-oxo-1,2-
dihydro-pyridin-3-y1)-N-
cyclohexyl-7-methyl-3H-
benzimidazole-5-
carboxamidine

1.61
(b)

519

422

(£)-2-{4-{2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-2-ox0-1,2-
dihydro-pyridin-3-y1)-7-
methyl-N-propyl-3H-
benzimidazole-5-
carboxamidine

1.48
(b)

479

423

{+)-2-{4-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-2-oxo0-1,2-
dihydro-pyridin-3-y1}-7-
methyl-N, N> dipropyl-3H-
benzimidazole-5-
carboxamidine

1.61
®

521

424

{£)-2-{4-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino}-2-oxo-1,2-
dihydro-pyridin-3-y1}-N-
isopropy}-7-methyl-3H-
benzimidazole-5-
carboxamidine

1.41
(®)

479
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F,c - - 367benzi m dazol -2-yl)-1H N'. pyridin-2-oneoN ()-4-[2-(3-Brono-4-
nmet hoxy- phenyl )-2-F aN ~ hydroxy-ethylam no]-3-"1.38 (b)523
368(5-trifluoronmethyl- I H benzi mdazol -2-yl)- | H pyridin-2-one
()-4-[2-(3-Brono-~~ NN phenyl) - 2- hydr oxy-

369et hyl am no] - 3- (5-fl uoro-1. 10(b) 509 6-i m dazol -1-yl-1H benzi m dazol-2- 1
-1H 136 15 August 2005 pyridin-2-one 3-(5-Fl uoro-6-im daZd& August 2005
1-y1-1H benzi m dazol -2-0. 73 (b)402 370yl )-4-[(pyridin-2-F

ylmethyl)-amno]-1 H ridin- tone (S)-3-(5-Fluoro-6-0 "

iI’ﬁdaZO|-|-yi-il'1-J. _2L - Lw W..Lmda;el. 24
371hydr oxyngt hyl - h@,ﬁéﬁg y B no)i- ).Q‘;n 2- o,ne
ethylamino]-2-oxo-1,2- ‘-é 1.27 550

425 dihydro-pyridin-3-yl}-7- ®)
methyl-N-(2-morpholin-4-yl-
ethyl)-3H-benzimidazole-5-
carboxamidine

{£)-2-{4- -[2-(3-Chloro-, .

phenyl)-2-hydroxy- Gw%

¢thylamino]-2-0x0-1,2- Yl o 1.22 663
dibydro-pyridin-3-yl}-7- {b)
methyl-N N'-bis-(2-
morpholin-4-yl-ethyl)-3H-
benzimidazole-5-
carboxamidine
(£)-2-{4-[2-(3-Chloro- o 3
phenyl)-2-hydroxy- W
ethylamino]-2-oxe-1,2- “ 1.38 481
427 dihydro-pyridin-3-yl } -N-(2- \—b" (b}
hydroxy-ethyl)-7-methyl-3H-
benzimidazole-5-
carboxamidine
(£)-4-{2-(3-Chloro-phenyl)- | 1 '
2-hydroxy-ethylamino]-3-{4- “JW;:I“.?SJ -
methyl-6-(5-methyl-1H- ~ 1.62 475
imidazol-2-yl)-1H- (b
benzimidazol-2-yl}-1H- :
pyridin-2-one

(#)-2-{4-[2-(3-Chloro- "SUWE
phenyl)-2-hydroxy- f\?[a}‘;j
429 ethylamino}-2-oxo-1,2- Lé 144 | 452
dihydro-pyridin-3-y1} 4- o ®
methyl-1H-benzimidazole-6--
carboxamidic acid hydrazide
(3)-2-{4-[2-(3-Chloro- o " &
phenyl)-2-hydroxy- Mfﬁf&—g '
ethylamino}-2-oxo-1,2- W 1.58 480
430 dihydro-pyridin-3-yl} 4- b )]
methyl-1H-benzimidazole-6-
carboxamidic acid N-
formylhydrazide
(£)-4-[2-(3-Chloro-phenyl)- | &% 1 o

1 \AL

426

428

2-hydroxy-ethylamino]-3-[4- | * ‘

431 methyl-6-(4H-[ 1,2, 4)triazol- woon 1.82 462
3-yi)-1H-benzimidazol-2- yI]- \_b’“ 1
1H-pyridin-2-one
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()-4-[2-(3-Bronp-4- nethoxy-phenyl)-2- 372hydr oxy-et hyl am no] - 3-105 (b) 539
(5-fluoro-6-imdazol -1- yl-1 H benzimdazol -2- yl)-1H pyridin-2-one
()-3-(4-Bronp-6-F3C O trifluoronethyl-IH" 373benzi m dazol -2-yl)-4-[2-1.97

(d)571 (3-brono-phenyl)-2- hydroxy-ethylamno]- IH idin-2one
()-3-(4-Bromo-6-FyC mtrifluoromethyl-I H"~(Yd

374benzi m dazol -2-yl)-4-[12-1.95 (d)527 (3-chl oro-phenyl)- 25August2005

hydr oxy- et hyl am no] - 1H ridin-2-ohe ()-4-[2-(3-Bronp- phenyl)-2-hydroxy-M

1.72 (d)461 " 375et hyl am no] 3 (4 6-F """ ON difluoro-iH
L one-d-f2-(3-Chlorp- F " 0 1.70 (d)417

ben2|nt|dazq1-L y.) . 2
phenyl ) - 2- hyjdr oxy- | );%‘% ' %’] 3-( -6*-[?[%| fl upr(Y-1] H
benzi m dazol|- 2-yl) - % one |137

i 0 -oxo 1 1.34 453
432 dlhydro-pyndm-B—yl}—N- (i)
hydroxy-7-methyl-3H- .
benzimidazole-5-
carboxamidine
(i:)-2-{4—[2—(3-Chloro—1. o #
phenyl)-2-hydroxy- ‘A\q:[rb
ethylamino]-2-0x0-1,2- L 1.41 467
433 dihydro-pyridin-3-yl}-N- )
methoxy-7-methyl-3H-
benzimidazole-5-
carboxamidine

{(£)-2-{4-{2-(3-Chloro- wo J .t 5
phenyl)-2-hydroxy- ! Jﬁ:[.?—;j

ethylamino]-2-oxo-1,2- ™ 1.39 467
434 dihydro-pyridin-3-yl}-N- H

hydroxy-7.N-dimethyl-3H-

benzimidazole-5-

carboxamidine

()-2-{4-[2-(3-Chloro- PR
phenyl)-2-hydroxy- fﬁ?:.?_;:;
ethylamino}-2-oxo0-1,2- - 1.62 465
435 dihydro-pyridin-3-yl1}-N- ¢3)]
ethyl-7-methyl-3H-
benzimidazole-5-
carboxamidine

(%)-2-{4-[2-(3-Chloro- S JNE

phenyl)-2-hydroxy- A(F(.?‘;j

ethylamino}-2-oxo-1,2- a 1.75 519
436 dihydro-pyridin-3-y1}-7- &9

methyl-N-(2,2,2-trifluoro- -
ethyl}- 3H-benzimidazole-5-
carboxamidine
(#)-2-{4-{2-(3-Chloro- - u 8
phenyl)-2-hydroxy- “*@:}—;}' '
ethylamino]-2-oxo-1,2- i o 1.58 465
437 dihydro-pyridin-3-yl}- \_b {3} '
7.N.N"-trimethyl-3H- ' )
benzimidazole-5-
carboxamidine :
(#-2-{4-[2-3-Fluoro- | 5 3
phenyl}-2-hydroxy- J\gj:{)—@
ethylamino}-2-ox0-1,2- W 1.28 435
dibydro-pyridin-3-yl}-7.N- (b)
dimethyl-3H-benzimidazole-
S-carboxamidine

438
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15 August 2005 (t)-4-[2-(3-Bronp-4-; nethoxy-phenyl)-2-"

hydr oxy-et hylam no]- NN " .65 (d) 491 3-r1 377(4, 6-dfl uoro-1H

benzi m dazol -2-yl)-1 H pyridin-2-one .;.N ()-4-[2-(3-Chloro- vy

phenyl) - 2- hydroxy- 378et hyl am no]-3-[4-nethyl-1.38 (d)475

6- (2-met hyl -i mdazol -1- yl]- | H benzimdazol-2- yl)-IH yridin-2-one
(t)-4-[2-(3-Bronp-4---4a" ; nethoxy-phenyl)-2-a hydroxy- etliyAaguast008- 1. 35
(d)549 379[ 4- et hyl - 6- (4-net hyl - imdazol-1-yl)-1H benzimdazol-2-yl]-I H
ridin-2-one ()-4-[2-(3-Bronb-F, m phenyl)-2-hydroxy-N \1.67 (b)461 3800 F

3-(5,6-NN O (£)-3-[0-(4,5-Dihydro-1H- | (ot & %

imidazol-2-yl)4-methyl-1H- A‘:;(.?{i
benzimidazol-2-yl]-4-[2-(3- & 1.46 447
fluoro-phenyl)-2-hydroxy- ) (b}
ethylamino]-1H-pyridin-2-

one

(£)-3-[6-(5,5-Dimethyl-4,5- | > .

dihydro-1H-imidazol-2-yl)- "'\Q’»j‘_’;

440 4-methyl-1H-benzimidazol- . 1.59 475
2-y11-4-[2-(3-fluoro-phenyl)- \_%_, (b)

2-hydroxy-ethylamino)-1H-
pyridin-2-one

(8)-3-[6-4,5-Dihydro-1H- [ (' 4
imidazol-2-yl)-4-phenyl-1H- )\gb‘b 2.90 505
8

439

benzimidazol-2-yl]-4-(1- ®)
hydroxymethyl-2-phenyl-
ethylamino)-1H-pyridin-2-
one

(S)-3-[4-Bromo-6-(4,5- oy u <
dihydro-1H-imidazol-2-y1)- "A\@'}_w 1.57 507
1H-benzimidazol-2-yl1}-4-(1- " (b)
hydroxymethyl-2-phenyl-
ethylamino)-1H-pyridin-2- @‘r\“‘
one
(2)-[2-Chloro-4-(1-hydroxy- | <At
2-{3-[4-methyl-6-(N- \A‘:P:"&:;-_};
methylcarbamimidoyl)-1H- : 1.64 566
443 benzimidazol-2-y1}-2-oxo- <7 (b}
1,2-dihydro-pyridin-4- )
ylamino}-ethyl)-phenyl]-
carbamic acid isobutyl ester
(5}-2-[4-(1-Hydroxymethyl- | {) o
. 2-phenyl-ethylamino)-2-oxo- | """'\;f»—g 1.33 530
444 1,2-dihydro-pyridin-3-y1]-7- 3 (b)
methyl-N-(2-morpholin-4-yl-
¢thyl)-3H-benzimidazole-5-
carboxamidine
(5)-2-[4-(1-Hydroxymethyl- | {3 T s 5. .
2-phenyl-ethylaming)-2-oxo- A\g’%} 1.62 - 527
1,2-dihydro-pyridin-3-yl}-7- b
445 methyl-N-(2-thiophen-2-yl- O ®
ethyl)-3H-benzimidazole-5-
carboxamidine

(5)-2-[4-(1-Hydroxymethyl- it i g |
2-phenyl-ethylamino)-2-oxo- Q”Jf'j“»—@' | 140 522
446 1,2-dihydro-pyridin-3-yl}-7- g (b}

methyl-N-(2-pyridin-2-yl-
ethyl)-3H-benzimidazole-5-

441

442
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di fl uoro-IH benzi m dazol -2-yl)-1H pyridin-2-one 3-(5,6-Difluoro-1 H F N
1.18 (b)354 benzimdazol-2-yl)- 4-1 e 381[(pyridin-2-yl-nmethyl)-\ F"
am no] -1 H pyridin-2-oneHN N 6- Hydr oxy-5-(6-N, o imdazol-I-y4-methyl-0.96

(f)309 382l H benzi m dazol -2-yl)yl)-1 i e /> 3H pyrim din-4-oneNo
()-6-[2-(3-Cnhl oro- phenyl)-2-hydroxy-,) 383ethylam no]-5-(6-2.-30 (f)462
i mi dazol - 1-yl-4-methyl- | Hbenzi midazol-2-yl )- 3H pyrild Mugust-2008 138

15 August 2005 Internediate I mdate Formation (Schene 1V, 13) 5

(S)-2-14-(! -Hydroxyrret hyI 2- phenyl et hyl am no) - 2- oxo- 1, 2- di hydr o- pyri di n- 3-
yl ]-7- met hyl=3F benNZimbHezgLE o cat-boxH-ete—ethyl—ester+——To—a—suspensi on

of (S)-
2-[ 4- ( 1- hydroxynet k)@-@gﬁhé{yyﬁoxghhwari% 0Xx0s 1, 2-di hydr ¢-pyridi n-3-yl]-
iTe Tﬁ% 0 |nmarl ) |i ns®t Hanol

7- et hyl - 3l benzi 2dtigmil-ethGlawaobnid-r : :
(anhydrous, {gg nlL) Redhidabiyrda-3481-7( dnhydr ou i OCluystil {saturdtion. The
m xture becane a t ¢ metybN-(Boyidia-dnl-af tfer a e nuteg of blibblind and ‘t he

sol uti on wa$ stlrreﬂth&‘ﬂwdl?h#!mt%ature for 14 h. Aflter cencentrlation in
vacuo, the ¢rude p' dmegq n' 1009 ___was di rectlv used tor thg next

oo

step withoul purifi&Serié-Hydmomahyi) - .55 mn). 15
p Uy p -phenyl-emylammo) 2-0X0- @Z\ %n)—b 125 )522

1,2-dihydro-pyridin-3-yl]-7- ®)
methyl-N-(2-pyridin-4-yl-
ethyl)-3H-benzimidazole-5-
catboxamidine
(8)-2-[4-(1-Hydroxymethyl- g
2-phenyl-ethylamino)-2-oxo- | (__ ¥ 1.24 627
1,2-dihydro-pyridin-3-yl}-7- (b)
449 inethyl-N,N’-bis-(2-pyridin- Qj—\
3-yl-ethyl)-3H- -
benzimidazole-5-
carboxamidine
(5)-2-[4-(1-Hydroxymethyl- H
2-phenyl-ethylamino)-2-oxo- | A '"’\/? °
1,2-dihydro-pyridin-3-y1}-7- ..’_g 1.16 627
450 methyl-N,N’-bis-(2-pyridin- Qj_\ o)
4-yl-ethyl)-3H- .
benzimidazole-5-
carboxamidine

($)-4-[2-(2-Chloro-phenyl)- | X w 8

1-hydroxymethyl- "J\Q[")—D .

451 ;Ehylamino]-?u—[ﬁ-@,s- * i 1.53 477
ihydro-1H-imidazol-2-yl)- Qﬁm (b)

4-methyl-1H-benzimidazol- -
2-yl)-1H-pyridin-2-one

(5)-2-[4-(1-Hydroxymethyl- | ™ q S
2-pyridin-3-yl-ethylamino)- ™ )—g 0.80 432
2-0x0-1,2-dihydro-pyridin-3- " ®)

’ :

y1}-7,N-dimethyl-3H-
benzimidazole-5- A
carboxamidine

(8)-3-[6-(4,5-Dihydro-TH- N
imidazol-2-yl)-4-methyl-1H- | * »—@' 0.98 444
benzimidazol-2-yl]-4-(i- : . )

/ .

hydrox ymethyl-2-pyridin-3-
yl-ethylamino)- |H-pyridin-
2-one

452

453

i
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()-2-[4-[2-(3-Chl oro-phenyl)-2-hydroxy-et hyl am no] - 2- oxo- 1, 2-di hydr o- pyri di
n- 3-yl)-7-nmethyl -3H benzi m dazol e-5-carboximdic ethyl ester: The title
conmpound was prepared using the General Procedure for Im date Formation.
LCMS (MtH)' mlz 466 (t = 1.43 mn.). 20 CGeneral Procedure for Exanples 384
- 397 - Inidazoline Formation (Scheme |1V, 14) 139 15 August 2005 Exanpl e
384 15 August 2005
(S)-3-[6-(4,5-Di hydro-| Himdazol -2-yl)-4-nethyl -1 H benzi m dazol -2-yl]-4- (1
- 5 hydroxynet hyl - 2- phenyl et hyl am no) - 1H pyri d| n-2-one: The crude im date

ester (60 , ; 1534371 S V\Il‘io"ull ||c:L°||a||U| f-ot-owed h" addi tion
of ethyl enedi am ne Sin%iﬁiégﬁlgghgl + crivon m xjre (va {]e ted to
reflux for g h. Aftze(;ocl Ardg@B.in v 1 e resjigie Wa :f)rlfied by
prep. HPLC t|d"§i el d mh;e,;«%ﬂ,, p3g.orrpound (3 % 629 . | H NVR (300 MHz,

CD3CD) 8 7.94 (I-H, a,)m.,z,dmle(vsm 10 s)|, 7.1 7.80 (gH, m ) 6.16 |(1 H, d,

J = 7.7 H),| 4.04 -| clcbdBumdidid* M) , 37=- 377 (2H ml, 3.1% (1H fdd, J =

5.2, 13. 6 Hz), 2.96s5¥36-48Dihylircil 1, 267 [(3H—$)—tgVvs (M+H) ~
mz 443 (t 3 1.50 rimidhzol-Bypaphend 8- H W %4 [ 2-{(028Chll 0 444
ro- phenyl) - 3- ?ydrox)beaimizai-zryu-nq] 3-[|6 > dr o- |k .
i m dazol - 2-yl g thipdebxyintdehyeh pyridirdaz gl - 2y yridijn-2-ope: 1 HJNVR (300
MHz, CD3CD) |8 7. 93 |(kethylaraing)-TH-pytidint H, 3% 7.45 (5Hl m), 4.26 (1 H,
d J =7.6 20Hz), |3:04 (1 H t.J=>3HZ) 401(4H, s),{3.78 (|1 H, dd,
J = 4.7, 13]5 Hz), |39674(1 Htroxyiekthyl § 2.66 (30 s)|. LOVS
(MrH)' mz 463 (t 4 24hisehemyyl-athylanBo)a m@aam 4.2386] H\i37 |
4-[ 2- ( 3- Chl Quyes phenyfiore-2&= Wydleﬁhiam 0 [ 4- ret|idyl - 6} (4S- ngt hyt - 4, 5-
5 di hydro- 1Hi m da él} 72" Il%enzm dazo 4] - 1H{pyri d| n- 2- one and
4-[2 (3-Chl ¢ro- phe pedr oxy- et hyl ani noj -3-[4- met hyl - 6} (4S- mgt hyl 4, 5-
- ....dw_ol "‘El-benzm.m_ | = 2- . idinf2- (.
di-hydro-1H ($)- 3’[6-(45‘Dahydro-1H— !%Z_“’Q p %I b-1bbpyciding2-one H NWR
imidazol-2-yl)-4-methyl-1H- "’\g )—D 1.46 449
457 benzimidazol-2-y1]-4-(1- " ®)
hydroxymethyl-2-thiophen- Q_/'_\o,,
2-yl-ethylamino)-1H-
pyridin-2-one
(8)-2-[4-(2- e
Benzo[b]thiophen-3-yl-1- "*(P:,;&‘b :
hydrox ymethyl-ethylamino)- _ 1.47 487
458 2-0x0-1,2-dihydro-pyridin-3- ;"‘ b)
y1]-7.N-dimethyl-3H- ’
benzimidazole-5-
carboxamidine :
7.N-Dimethyl-2-[2-0x0-4-(2- | _ " 4 %
) pyridin-2-yl-ethylamino)- *q;lio‘—gj 0.86 402
459 1,2-dihydro-pyridin-3-yl]- » ®) \

3H-benzimidazole-3-
carboxamidine =
3-[6-(4,5-Dihydro-1H- SOWE

imidazol-2-yl)-4-methyl-1H- ﬂ:;@—%_"}' 0.91 414
460 benzimidazol-2-yl]-4-(2- 0l )
pyridin-2-yl-ethylamino}- \—2:"7
IH-pyridin-2-one

($)-7-Bromo-2-[4(1 - DY
hydroxy_methyl-l-phcnyl- " *E:[N/){) 1.47 495
MM
-

461 ethylamino)-2-oxo0-1,2- 15 1 b)
diydro-pyridin-3-y1)-N- "
methyl-3H-benzimidazole-3-
cartboxamidine




(300 MHz, CD3OD) S 7.90 (2H, s), 7.53 (2H, s), 7.22 - 7.47 (10H, m, 6.23
(2H, d, J =7.5 Hz), 5.00 (2H, t, J = 6.4 Hz), 4.49 - 4.57 (2H, m, 4.21
(2H, t, J = 11.0 Hz), 10 3.61 - 3.78 (6H, m, 2.63 (6H, s), 1.48 (6H d, J
= 6.3 Hz). LOMS (MtH)' mfz 477 (t = 1.71 mn.). Exanple 387 a 15
()-4-[2-(3-Ch | oro-phenyl)-2-hyd

roxy- et hyl am no] - 3- [ 4- net hyl - 6- ( 1- et hyl - 4, 5- 15 August 2005

di hydro-1H i m dazol - 2-yl ) - 1H benzi m dazol - 2y] ] - 1H pyri di n-2-one: ' H NWR
(300 MHz, CDBOD) 8 7 94 (1H, s), 7.57 (1 H s), 7.23 - 7.52 (5H, nm), 6.22

(1 H d, J 575 r 8o tt H—mM-—4-00— 415 2H 3. 57 - 3. 75 (4H,
ﬁm‘"ﬁ'. LOVB (MHH)' mz 477 (1 =[1.60 nin.).
£y- o 1 465 ,
A "‘Q‘%%y-et J\?*@ 3- [ 6- (1494- di net hyl|A, 5-
y yl -1 HHbenzi m 2y1J 1H pyridi n- 2- one:
CLR00 %9 (1H, s) 7 52 , s)|, 7.2p - 7.45 (5H,
m, 6.19 (1K d, Jcavdkaefidde) 4 99 (1 tyJ = 6. 2 Hz) 3184 (2H, s),
3.78 (IH dff, JT°= 17%])1#13 130, 0_46{20\) ( —dg 3= B—4t), 2.61
(3H, s), 1,%5 (6H, gy% m_ "fggﬁ}_@‘l. 73 3) L_%SExarrple 389
Cl 2-(2-{ 41h& (3- bq; a,[,_)_o, dr oxy="et [xyf ami nc{f -1, 2-di hydr o-
pyridin-3-yl }-7- m=131|!1-361mz31ﬂd&e1g25_m daz | -5-yl )-4,—@i hy ro | H i m dazol e- 4S
15 car boxyl { ¢ _aci d] edfisbxamidine '
2- (2-{4-[ 2-( 3- Chl of B{pEsPihydrd-IHhydr oky="et hy] a&i noj - 2{0X0-
1, 2- di hydr of pyri di hinBdazbl}2-y)-niekhiyl-1 3H) be » | - 5-Yhv4, b- dighydr o- | H
i m dazol e- 454@ar bokydnkimidagald:-yi}-4H NVR ( 300 w OR30D) 18)7.88 (2H, |s), .7.52
(2H, s), 7.P2 - 7. hipyidinOHylmedhyl)6. 17 (2H, d, J v 4 Hz), 505 (2H, ny,
4.23 - 4.38|(4H, ingd- Mbpyrid®-ZZone( 6H m), 2.58 (6H, $). LAVB (MHH)' niz
507 (t = 1.p4 min.)7NImethg-21B-okodt(31 2%@ | e 390 HN
thiophen-2-yl-ethylamino)- )@ 1.53 407
465 1,2-dihydro-pyridin-3-y1]- " ®)
. 3H-benzimidazole-5- .
carboxamidine
3-[6(4,5-Dihydro-1H- oy B
imidazol-2-yl)-4-methyl-1H- | " ,)—-g 1.62 419
466 benzimidazol-2-yi]-4-(2- ﬁ" - (b)
thiophen-2-yl-ethylamino)- N
1H-pyridin-2-one &
(1)-2-{4-[2-(3-Chloro- it £
phenyl)-ethylamino)-2-oxo- "A\;:(f«’—g
467 1,2-dihydro-pyridin-3-y1}- - 1.57 435
7N-dimethyl-3H- \_b_q ®)
. benzimidazole-5-
; carboxamidine

ethylamino]-3-[6-(4,5- 1.66 447
468 dihydro-1H-imidazol-2-yl)- ] ®)
4-methyl-1H-benzimidazol-
2-yl)-1H-pyridin-2-one

(2)-3-[4-Chloro6-(4,5- SN
dihydro-1H-imidazol-2-y1)- *(;(%3
469 [H-beazimidazol-2-yl}4-[2- L7 é (;dz)to 483

(£)-4-[2-(3-Chloro-phenyl)- | {3 '}_b;

(3-chloro-phenyl}-2-
hydroxy-ethylamino]-1H-
pyridin-2-one

161




HO Cl

()-4-[2-(3-Chl oro-phenyl ) - 2-hydroxy-et hyl aniino]-3-[4-nmethyl-6-(1,4,5,6- 5
t etrahydro-pyri mdi n-2-yl)-1H benzi m dazol -2-ylj -1 H pyridin-2-one: 1H NWR
(300 MHz, CD30D) S 7.90 (IH, s), 7.53 (1 H, s), 7.22 - 7.47 (5H, m, 6.23
(IH d, J = 7.6 H), 500 (1 H t, J =6.3 Hz), 4.49 - 4.57 (1 H m, 3.60
- 3.77 (5H, nm, 3.24 - 3.34 (2H, m, 2.63 (3H, s). LCvs (MBHAUgust20087 (t =
1.59 mn.). 10 Exarrple 391
()-4-[2-(3-Cnl oro- msthoxy phenyl) 2- msthoxy et hyl ani no] - 3-[ 6- (4, 5-di hydro
- 1H i m dazpl=Z-y1 )& = enzipigtazot=2=y+=tpyr e: IH NWR
15 (300 MHz CDSOD( B%E%X}O rcf; |H3s), 7.44 (1H{s), 7}31 (1H,
d, J=26.4 Hz),72&al E[ %1701 ?‘Q 5 {
(1 H, d, J=6. 4Hzp, 6. 1P4eht pd 40 (1 HCFd, 1 =|g3, 5.0, 4.09
(4H, s), 3.B2 (3H, a.)qro.awaﬁ) () 3. 63 - 3. { 2H, n')) 2. 62 (3H, s).
LCVMS (MtH) 't ml z 507ed(yﬂamo]-1¥l%>yﬁulra2) 143 15 August 2005 Exarrpl e 392 HN NO r
ONe ()-4-[2+(3-B |one .
r onp- 4- met hjoxy- phejny}-3-1 R ye,@ghyﬂ m noJ - 3-[6- (4, p-dr iyjdro-—5
1H i m dazol | 2- yl ) - -liydidry-kth i Nzigri|d < 2-§h] - 1H- pyri di n-2-one| The
title compoupd was (B5apaistsSaliilyamt ng %ﬁ?&y i¥s of thesperizyédgsc phl oride
to the hydroxyl. ['H-ixifaz¢l90a)-Methyl- COH3 OD) S 7 (IH @, 4.67 (1H s),
7.48 (IH 9, 7 - 39 Hclicgimiltizol 2-yH-BH-0, | 8. Hz) 1 (1 H d, J =17.6 H),
6.95 (1 H, [d, Pyadip2)ope 6. 26 (1H, 4.94{(1H, nmy, 4.10
(4H, s), 3.80 (3H ®)y4-[233-€Dloro-Bherdl)-( 2 )_&62 10 3H, s). LCVH (MtH)'
mz 537 (t |= 1.49 |#rhydioxy-8hkgarpine]-3653 |1 ?
(S) - 3-[ 6- (4,442 Di ngtthirdihgdes-1Hiimjddead-2+ H- daz - 2-yl) - Yraget Nyl 4774
benzi m dazql - 2-yl ] -YH“‘(CIIJMH r oxymet hyl - 2- phe et hyl jedi no)- 1
H pyri di n- 3- one: NM’@Z(’ -I‘l/gllz CPp30D) S 7.94 (1 H, s),{7.50 (j1H, s),
7.12 - 7.3( (6!—', Apyridindeng | g4 J 7 Hz), 402 - 4. 110 (1 jH m,
3.85 (2H, d), 3. 7r(3-) 644 5%@(% . 12,,(2H M, 2.67 (3H]|s), 1.56
(6H s). L(]X%(MH nzimi azolz-yl-4(l-1 @;?[ 1.47 457
hydrox ymethyl-2-phenyi- @
ethamino)-1H-pyridin-2-one
(5)-7-Ethyl-2-14-(1- .
hydroxymethyl-2-phenyl- \“ "»—g
474 Zfll:ly:?mino)-}oxo-l,z- " ", 1.42 445
ihydro-pyridin-3-y1}-N- "o d
methyl-3H-benzimidazole-5- N ( )-
carboxamidine
Amide Formation
Intermediate Synthesis

Emc@

(i)-2—{4-[2-(3-Chioro-phenyl}-2-hydroxy-ethylamino]-2-oxo-1,2-dihydro-pyridin-
3-yl]-'I-methyl-3H-benzimidazole-S-carboxy[ic acid ethyl ester: A solution of (&)-
2-{4-[2-(3-chloro-phenyl)-2-hydroxy-ethylamino-}-2-0xo-1 »2-dihydro-pyridin-3-yl } -

162



144 15 August 2005 Exanple 394

(S)-2-{2-[4-(1S-Hydroxynet hyl - 2- phenyl - et hyl am no) - 2- oxo- 1, 2- di hydr o- pyri di

n- 5

3-ylj-7-nmethyl -3H benzi m dazol -5-yl }. 4, 5-di hydro-| H i m dazol e- 4S- car boxyl i c

acid. IHNW (300 MHz, CD3CD) S 8.03 (IH, s), 7.60 (IH, s), 7.11 - 7.29

(6H m, 6.15 (1 H d, J =7.3 Hz), 5.07 (1 H dd, J = 619 Addust 2085, 4. 25

- 4.41 (2H m, 4.05- 4.07 (1 H m, 3.70 - 3.82 (2H, m, 3.12 (IH dd. J
= 5:5, 13.6 Hz), 2.95 (IH, dd, J = 8.0, 13.6 Hz), 2.69 (3H s). LCVS

(NH—l) mz 487 (t = 1.35 min.). 10 Exanple 395

(S)-4-(1- wdroxyneﬂﬁwhké ShhesayimidazploSoatbavimidic foid etbyl lester G0 ms, GI%mmeld r ahydr

o- 15 rimdin-2- kb o 300
O c%{oo) din 76%% S)mw@(%m&;m Akh&x&m@atmgafpggﬁwgg!é %5( 0
d, J = 7.6 Hz), 4.Fepm wempergipre for |4 A dyfter epnoentation tq drypesp thegrude pregict (449 mg.,  J

= 5.6 Hz), 3.14 (1|'ﬂ00‘ﬂ}jwas\hscd fo5th3nexl§te1§wﬁkaut lﬁifﬁéuc(nl&lﬁl.ﬂi zgﬁjount]wﬁ pﬁn%b&a 6
Hz), 2.65 (3H, s), 2.09 - 16 (2H, m. Cl}& 4
mn.). 20 145 1§ A@W&P%Wi@gﬁﬁlﬂécmund HN R( OOMHZ CD30D)68 11 (1H, s),

(S)-4-(1-Hydr Oxymwwl(rrixph%w?fﬂl bﬁ':ﬁjﬂé@@ r@d{ﬁ—%tl-ﬂ)ﬂfd@((ﬁ t”ﬁl‘?%{%ﬁ S S
di hydr o- IH-|mdazoI %%/H 1H-ben20|m azo yri one:

(300 MHz, CD30D) S 438+ (quF—I7 1§}Z)’376111)3767(2§@mé?+41(ﬁ§ $).6.4243 .0 =d, 1 Hax 7. 6
Hz), 3. 97 - 4.20 (BMS M+H)3m/z467 B=Z73fmedd. M, 3.26 (3H s), 3.15 (1 H,

dd, J =5.3, 13.6 Hz), 2.96 (1H, dd, J =8.0, 13.6 Hz), 2.68 (3H, s). LCMV5
(MtH)' mz 457 (t = 1.53 mn.) 10 Exanple 397 HN

(S)-3-[6-(4,5-Di hydro-I H. i mdazol - 2-yl \4- netshy IH-hen2|mdazoI 2-yl]-4-(2
- 15 hydroxy- 2- phenyl - et hyl ami no) - 1H pyr | Q—é?e: H NVR (400 MHz, CD3QOD)
S$7.91 (1 H s), 7.50 (1 H s), 7.48 (2H ) 224 - 7.35 (4H ), 6.25 (1
H d, J =7.6 Hz), 5.01 (1 H dd, J =4.6, 7.0 Hz), 4.10 (4H, s), 3.65 -
3.76 (2H, m, 2.64 (3H, s). LCMS (M+H)' rﬂz"ﬁ%(j = 1.48 nmn.).

10 a

(¥)-2-{4-{2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-dihydro-pyridin-
3-yl}-7-methyl-3H-benzimidazole-S-carboxylic acid: The ethyl ester (419 mg, 0.90
mmol) obtained above was diluted with methanol (15 mL) and water (5 mL) followed

15 by addition of sodium hydroxide {180 mg, 4.5 mmol). The mixture was stirred at
room temperature for 14 h. After removal of methanol, the residue was neutralized
with 2 N HCI solution. The resulting slurry was filtered and washed with ice-cold
water. The solid was collected after drying over high vacuum. The crude product (395
mg, 100% yield, 80% pure) was used for the next step without further purification.

20 'NMR (300 MHz, CD;0D) § 8.20 (1H, s), 7.92 (1H, s), 7.27 - 7.47 (5H, m), 6.27
(IH, d, J = 7.6 Hz), 4.85 (1H, m), 3.63 (2H, m), 2.67 (3H, 5). LCMS (M+H)* m/z 439
(t=1.88 min.).

Example 475

. n
0H
25 EE;
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146 15 August 2005 Exanple 398 -

(S)-4-(1-Hydroxynet hyl - 2- phenyl - et hyl am no) - 3-[ 6- (1H i m dazol - 2-yl) - 4- net hy
| - 5 1H benzi m dazol -2-yl]-1H pyridin-2-one: To a solution of the imdate
ester (150 ng, 0.31 mmol) in methanol (10 nmL) was added am noacet al dehyde
di ethyl acetal (97 ng, 0.93 mml). The m xture was stirred at room
tenperature for 14 h. The solvent was renoved in vacua an8 August@808ue was
treated with 60% HCI O4 (5 nL) at room tenperature for 14 h. The reaction
m xture was then neutralized with amoni um 10 hydroxide (conc.). The :
inorganic salt was filtered. The filtrate was concentrated and purified by
prep. HPLC to yield the title conmpound (37 ng, 27% as a white solid. 1H
NVR (300 MHz, CD3O0y)-Bl47(1Hydrpssmetimyl-2qlenly]-ediylamiso)F2zdxo- ﬂZ-ﬂ&y(lﬂ#byrBI)n—.‘i-? 53
(I'H, narrowd, J . 33 11

Hz). 4.04 - 4.08 AO? ﬁet!ﬂﬁ JH ?)el;'z?m:dazgg’% 5{:_1%'6& Imagid%g:y?fﬁﬁ ﬁcf' dlmidjﬁje estgr

13.6 Hz), 3.97 (1 r@d GEEY Qﬁ’fﬂv@ihwasﬁsutswsWynoizimxﬁmtw@qropmw(m

mz 441 (t = 1. 60 rauabd)rheeeaeﬁ&ﬁhxﬁrr tikpL. Exanples
300 - 412 (Scheme Ly Loy pornixt é)@&(wfr&;t%onﬁ%gérﬁgrc%Wﬂ KRG
(S)-2-[4-(1-Hydr ox§ﬂ‘§?‘l‘ﬁﬁf"°‘2mﬁﬁﬁﬁy‘lhﬂ @ﬁlﬁw ‘mmat}edzhymt@ HPRC @ yigld tho-tigyr i di n- 3-

|']-7, N-di et hyl - 3hsda u ster
{60 ', 0 135ymm|f Al ISR S P PO, M RETR OO EB AR Pl fne

(2.0 M methanol sé&dt!! or;3067H5 m 6. I%QHe%s’)—ﬁA%Hz)aéléé@H a. kh663k), moizmﬂ Af t er

stirring for 2 h, Bmalbhesseaghi W4 14 (@H) c rJ ed by
prep. HPLC to yi eI g%‘% title 1%‘{ 1% Au (us}t,@SJ %@Cﬁj‘ﬁg’%ﬁ%ggﬁd@lj -;/() as a

white solid. tH°N b 29 H. ehd a3t 7 @?"H_H-CM&MH?! 3182(‘41-(} 495 7.10 -
7.30 (6H, n), 6.15mld)H, J = 7.7 Hz), 4.03 - 4.07 (1 H m, 4.72 - 4.76
(2H m, 3.06 - 318 (IH m, 3.12 (3H s), 2.96 (IH dd, J = 8.0, 13.5
Hz). 2,67 (3H, s). LCMB (MrH)' miz 431 (t = 1.34 nin.). 5 Exanple 400 HN

()-2-{4- [2 (3-Chl OPﬂepammlorAandeysfa@ﬁ-y’gﬁ&rhx*mldﬁl@}(sm&@ spherfyl sz wﬁm’% pyri di
n- 10 3-yl}-7, N—d| I—I—begzzﬁm1 zol e-5- car boxam di ne: 00
CD30D) S 7.81 (1 H™ J)‘1’ nplgpxp- %‘?""W“‘é‘g'}ﬂlﬂwﬂelﬁﬁﬂ ﬁ'ﬂ“mnedfzefe(& H, d J
= 7.6 Hz), 15 carboxylic acid, Examples 476 - 504, Scheme IV, 15

Example 476

20 (:l:)-z-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-dihydro-pyridin—
3-yl}-7-methyl-3H-benzimidazole.5-carboxylic acid methylamide: To a solution of
the acid (50 mg, 0.11 mmol) in DMF (5 mL) was added diphenylphosphoryl azide (38
mg, 0.14 mmol). The mixture was allowed to stir for 5 min. Thén methylamine (2.0 M
solution in THF)(0.11 mL., 0.22 mmol) was added. The mixture was stirred at room

25 temperature for 14 h. After removal of DMF with high vacuum, the residue was
purified by prep. HPLC to yield the title compound (18 mg, 36%) as a white solid, 'H
NMR (300 MHz, CD;0D) 6 7.89 (1H, s), 7.18 — 7.53 (6H, m), 6.23 (1H, d, J = 7.6




5.01 (11-1, t, J = 4.8 Hz), 3.77 (1 H dd, J = 4.5, 13.4 Hz), 3.67 (IH dd,
J =6.6, 13.4 Hz), 3.12 (3H, s), 2.66 (3H, s). LCM5 (MtH)' mz 451 (t =
1.32 min.). 15 Exanple 401 HN NN

()-2-{4-[2-(3-Chl oro-phenyl ) -2-hydroxy- et hyl am no} - 2- oxo- 1, 2-di hydr o- pyri di
n- 3-yl)-7-methyl - 3H benzi m dazol e- 5- car boxam di ne: 'H NVR (300 MHz, CD3CD)
20 S7.90 (1 H s), 7.26 -7.57 (6H, m, 6.25 (1 H d, J =13%.Audds}t 206501
(IH, t, J =6.4 H), 3.75 (1 H dd, J =4.8, 13.4 Ft), 3.66 (1 H dd, J =
6.7, 13.4 Hz), 2.62 (3H, s) LCNB (N%FD mz 437 (t 1.59 min.). 148 15
August 2005 Exanpl e 402

()-2-{4-[2- (3 Chl ofB) 6r?§r§W)m)23FR/GH@S@JQ%M%MWQIH%&W?M« WyHo. pyri di
n- 5 3-yl}-7,NN, - tzr9|4r(t:m hybﬁ@m@ﬁltmm;m)emﬁggr( 10K @i cli 1H NVR (300
MHz, CD30D) 6 7.63 (1 H s), 7.54 (1 H, 7.18 - 7.41 (g 6.26 (1 H,
d J=7. 6 HZ), 5.01 (1H, t, J =6.3 Ft) 3.77 (1 H, dd, J 4.7, 13.5
Hz), 3.67 (1H, dd, Example467 13.5 FE) 3.34 (6H, s), 2.66 (3H, s). LCwvs
(MtH)' miz 465 (t = 1.57 min.). 10 Exangle 403 ..
()-2-{4-[2-(3-Chl oro-phenyl ) -2-hydroxy-dt hyl g - 2-ox0-1, 2-di hydr o- pyri di
n- 3-yl}-N-cycl opropyl - 7- met hyl - 3H benki 2bkii%-carboxanidine: I H NMR
(300 15 MHz, CD30D) S 7.78 (1 H, s), 7.54J1%H,/S), 7.22 - 7.41 (5H, m,
6.25 (1 H d, J =7.6 Hz), 5.01 (1 H t, J =64 H), 3.76 (1 H dd, J =

4.7, 13.5 Hz), 3.67 (I H dd, J 6.6, 13.5" , 2.77 - 2.83 (IH, m, 2.65
(3H, s), 1.03 - 1.10 (2H, m, O. 86 - 0.92 (2H, alLCVS (MtH)' mz 477 (t
= 1.43 nin.). 129 15 August 2005 Exanple 404 H

(;)-2-(4-[2;(3 Chl or o- 4- et hoxy- phenyl ) - 2- net hoxy- et hyl am no] - 2- oxo- 1, 2- 5
O o Pk R A R RA 003 55 P P '
3-yl}-7-methyl-3H-benzimidazole-5-carboxylic acid dimethylamide: 'H NMR
(300 MHz, CD3;0D) 6 7.52 (1H, s), 7.24 - 7.40 (5H, m), 7.15 (1H, 5), 6.25 (1H,d,J =
10 7.6Hz),4.98 (1H,dd, /=5.0,6.9 Hz), 3.70 (1H, dd, J = 4.8, 13.5 Hz), 3.62 (1H, dd,
J=7.0, 13.5 Hz), 3.3 (3H, 5), 3.08 (3H, s), 2.62 (3H, 5). LCMS (M+H)* m/z 466 (t=
1.84 min.).
Example 478

15
(1)-2-{4-[2-(3-Chlero-phenyl)-2-hydroxy-ethylamino]-2-oxo- 1,2-dihydro-pyridin-
3-yl}-7-methyl-3H-benzimidazole-5-carboxylic acid tert-butylamide: 'H NMR
(300 MHz, CD;0D) 8 7.82 (1H, s), 7.53 (1H, s), 7.48 (1H, 5}, 7.24 - 7.40 (4H, m),

6.25 (1H, d, /= 7.6 Hz), 5.00 (1H, m), 3.64 — 3.70 (2H, m), 2.62 (3H, s5), 1.49 (9H, s).
20 LCMS (M+H)" m/z 494 (t = 1.79 min.).
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H s), 7.28 - 7.31 (2H n) 7.02 (1 H d, J =6.4 H), 6.22
7 Hz), 4.52 (1H, t, J 5.9 Hz), 3.83 (3H, s), 3.60 - 3.71
H s), 3.13 (3H s), 2.65 (3H, s). LCVM5s (MtH)' mz 495 (t
. 0 Exanple 405 HN G G |s
(t)-2-(4-[2-(3-Chl oro-4-net hoxy-phenyl) - 2- hydr oxy- et hyl am no] - 2- oxo-1, 2- 15
di hydro- pyridi n-3-yl }-7, N-di net hyl - 3H benzi m dazol e- 5- car hb&ugust 8805 To a
sol ution of
2-[4-[2-(3-chl oro-4-net hoxy- phenyl ) - 2- met hoxy- et hyl am no] - 2- oxo- 1, 2-
di hydro-pyridin-3-yl)-7 [eu-gll met hyl - 3H benzi m dazol e- 5- car boxam di ne (40 ny,
0.08 mml) in met hanor % m.) was added 2 N NaCH (0.5 nl) and the reaction
m xture was stirred at roomtenperature fior 14 &t. After concentration in
vacuo, the residue 20 was purified by prép: ({4 yield the title
conmpound (7.2 ng, 199 as oil. IH NWR (300 o QD) S 7.78 (IH narrow
d, J=1.6 Hz), 7.52 (IN, narrowd, J 2.1 Hz), 730 - 7.36 (3H, m, 6.99 (1
% (

(
5.
(
1

H d, J =8.5Hz), 6.27 (1 H d, J =7.6 Hz), %794 1H t, J =529 Hz),
3.82 (3H, s), 3.68 - 3.72 (2H, m, 3.13 (3H, s), (3H, s). LGV (MtH)'
mz 481 (t = 1.44 mn.). 150 15 August 2005 Exanple 406 WMN HO er Ova 5
(t)-2-{4-[2-(3-Brono4-net hoxy-phenyl) - 2- hydr oxy- et hyl anti no] - 2- oxo- 1, 2-

di hyd i di n- 3- )-2 ChIsEs- ; _1H
N b7t sy R i e i St g e

6.95 (1H, d, J°= Y!F Fpsthy P he da’d"e-%mbwkc PE?‘ butyl- yrzﬂ(ymmdﬁ H N

(3T 42) 3. ;39 EZH (MM}&@B;O})&W&S{)H 3,748 ARR), B4 - 150\@H( My P13 (191.%),525 (t
= m n. (6]

(S) - N-Cycl opropyl E@?B‘H( q. Jhyh? By fret (1 m-3Herd 10 @Hnph 3K Y. R2CH, 2- 15
di hydr o- pyri di n- 3- y)| 3.67EHes) oo 3thdeAziniLdazOIVNFED* B d08%AT 8% ARy, 1TH NVR

10 Example 480

Q

(i)-z-{d-[z-(3-Chloro-phenyl)-z-hydroxy-ethylamino]-2-oxo-l,Z-dihydro-pyridin-
~3-yl}-7-methyl-3H-benzimidazole-S-carboxylic acid (2-morpholine-4-yl-ethyl)-
IS amide: 'H NMR (300 MHz, CD;0D) § 7.58 (1H, s), 7.52 (1H, s), 7.05 - 7.42 (5H,
m}, 6.22 (IH, d,J = 7.6 Hz), 4.97 (1H, dd, J = 4.9, 6.7 Hz), 2.60 — 4.07 (14H, m),
2.61 (3H, 5). LCMS (M+H)" m/z 551 (t= 1.49 min.).

Example 481

a é}




(300 MHz, CD30D) 8 7.81 (1 H, s), 7.37 (1 H s), 7.10 - 7.30 (6H, nm, 6.16
(1 H d, J= 7.6 H), 4.03 - 4.08 (1H m, 3.74 - 3.76 (2H, m, 3.15 (1H,
dd, J = 5.3, 13.6 Hz), 2.96(1 H,dd,J=8.1, 13.6 Hz), 2.78 - 2.84 (1 H m,
2.67 (3H, s), 1.03-1.10(2H, m, 0.87 - 0.92 (2H, M. LCVM5 (MtH)~ m z 457
(t =1.51 mn.). 20 151 15 August 2005 Exanple 408

(S)- N Et hyl -2-[4-(1- hydr oxynet hyl - 2- phenyl - et hyl am no) - 2- ¢5duguadt 808§ dr o- 5
pyrid-en-3-yl]-7-nmethyl-3H benzittti dazol e-5-carboxam di ne: I H NVR (400
Mz, CD3CD) 6 7.82 (IH s), 7.38 (IH s), 7.12 - 7.30 (6H m, 6.15 (IH d,
J= 7.8 Hz), 4.04 - 4.07 (1 H m, 3.75- 3.77 (2H m), 3.51 (2H, q, J =
7.3 Hz), 3.15 (I H, Cod:(1-42-4-[2534ChIGaS-phehit)-2-hfdid8y-edhilantih]-2Joxs-1R2-dihydrd- 7 Hz) ,
r2n: g7) ( 3T,OS)E;(aE-ri) |4g étyg-g‘in-EiylI!'?-t_nea]yﬁ?sﬁ%)ehzim%%-é-mmetha%ﬁ] SflgeSra ltne-l- 1.44

(S) - 2-{4-[ 2- ( 3- Chl earbexplicacid Jertibityicsterx VHRINIR (300N, DD-,0D) § 25204, k), 25di hydr o

- 15 pyridi n-3-y|) , i ~ 3H- i da -5-carboxam di_ne; | H NWR
(400 M-z, CD3OD) g‘%% %‘{@ t’w%‘”ﬁ T)g’e I%Zqﬁh“) @5?‘7‘%‘1}?l f?iﬁﬁzé)“"?(“id“): 7.24
(4H, m, 6.16 (4 I—B49bl-369(:105{ ﬁ)Hzé)Z(SHLsQGM(QHQQL(CMS—tMm), miz &7 (t=3.967 (2H,
n’),316(3Hs)|_ﬂ’§1)5(1H ,296(1Hde 8.2, 13.7 Hz), 2.67
(3H, s). LCVB (Mt mz 465 (t = 1.49 mn.). 20 152 15 August 2005
Exanpl e 410

(S)-2-(4-[2-(2- Ohl @fai |') - 1- hydr oxymet hyl - et hyl am no] - 2- oxo- 1, 2- di hydro.
- 5 pyridin-3-yl)-7,Ndinethyl -3Hi: enzi mdazole 5- car boxam di ne: | H NWVR
(400 MHz, CD30D) S 7.84 (1H, s), 741 1 32 - 7.35 (2H, m, 7.06 -
7.18 (3H m, 6.10 (IH d, J = M@%MHH m, 3.76 - 3.85
(2H, n),330-334(1H m, 06- m, 3.13 (3H, s), 2.64
(3H, s). LCVMs (MtH)' mz 465 (t 1.48 mn.). % Exanpl e 411 NN

(i)-4-[2-(3-ChIoro-phenyl)-z-hydroxy-ethylamino]-3-[4-methyl-6-(l-piperazin-l-
yl-methanoyl)-1H-benzimidazol-2-y1}-1H-pyridin-2-one: To a solution of H-4-[1-

I w=~

10

(2-[4-{2-(3—chloro-phcnyl)—2-hydroxy—ethylamino]-2—0x0-1,2-dihydro-pyridin-3-yl }-
7—methyl—3H-benzimidazolvS-yi)-methanoyl]-piperazine—1-carboxylic acid rert-butyl

15 ester (40 mg, 0.06 mmol) in methanol (5 mL) was added 4.0 M HCI dioxane solution
(0.1 mL, excess). The reaction mixture was stirred at room temperature for 14 h. After
concentration, the residue was purified by prep. HPLC to give the title compound (16
mg, 63%) as a white foam. '"H NMR (300 MHz, CD;0D) & 7.56 (1H, s), 7.53 (1H, s),
7.23-17.41 (4H, m), 7.17 (1H, m), 6.26 (1H,d, J = 7.6 Hz), 4.99 (1H, dd, /= 4.7, 6.4

20 Hz),3.91 (4H, broad s), 3.74 (1H, dd, J = 4.7, 13.5 Hz), 3.65 (1H, dd, J = 6.4, 13.5
Hz), 3.31 (4H, broad s), 2.63 (3H, s). LCMS (M+H)" m/z 507 (t = 1.38 min.).

o o
A, -
" Y

HN

Example 483

25
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()-2-{4-]2-(3-Brono-phenyl ) -2-hydroxy-et hyl am no] - 2- oxo- 1, 2-di hydro-pyrid
in- 15 3-yi)-7, N-di net hyl - 3H benzi m dazol e-5- car boxam di ne: 1H NVR (300
MHz, CD30D) S 7.80 (IH, s), 7.69 (IH, s), 7.20 - 7.45 (5H, m, 6.25 (IH d,
J=7.3 H), 500 (1H t, J=59H), 3.64- 3.80(2H m, 3.12 (3H, s),
2.66 (3H, s). LCVs (MtH)' mlz 495 (t = 1.49 mn.). 20 Exanple 412 153 15
August 2005 15 August 2005

(S)-2-[4-(2-Hydroxy-2-phenyl - et hyl am no) - 2-oxo- 1, 2di hydro-pyridin-3-yl)-7,N
- di et hyI 3H benzi mi dazol e- 5- car boxami di ne: 'H NVR (400 MHz, CD3QD) S

7.78 (1 H, s), 7.24 - 7.49 (7H, m, 6.21 (1 H d, J = 7.0 Hz), 4.00 - 5.05
(1H, ), 3.61 5 - 3Firl¢ @43-Gﬂom3)hmlx%hvdrgyy-etbyleem(cﬂﬂoxgal 2-diliypdBo{plbitiiri- il z

417 (t = 1.28
. Sf (5 Chlmopo):s» 1%@&;@5&%?%.&5@&%%3% %ygloﬁagﬂ*nﬂanﬁﬁg H NMR

413(1-1 mi no-1 - mor pH ﬁlla QDiOP%g@@Y Hygh fagl )--7£ﬁ3t6@11 o) 6.2 13, £1) = 7.6 Hz),
benzi m dazol - 2-yl ] 4,]99|-(|1Hl’tlﬂ.L514¥l-z @%9(_)37%&% ,1{))32559292/&%&@72 60 (3H, 5), 0.81 —

met hoxy- phenyl ) - 2- kbydroxy- ?%l am noj
di hydro- 1H i mi d&zol @(?ﬂ)m)(%wﬁo {24, m). LCNIS PdnH} mvel 478t = 150 niig.).| H-

"di n-2-one ()-2- [4 [2 (3-Chioro-q p phenyl)-2-hydroxy-
et hyl am no] - 2- oxo- “L1. 77553 415di hydro-pyridin-3-yl)-N-(t)

(2, 2- di et hoxy- et hyIE)"‘“Y'P""484
W N NH
"k@; \ 7
HN

W%Qa

10 ()-2-{4-[2-(3-Chlore-phenyl)-2-hydroxy-ethylamino]-2-oxe-1,2-dihydro-pyridin-
3-yl}-7-methyl-3H-benzimidazole-5-carboxylic acid cyclopentylamide: 'H NMR
(300 MHz, CD;0D) $ 7.97 (1H, s}, 7.16 - 7.60 (6H, m), 6.22 (1H, d, J = 7.6 Hz),
4.35 (IH, m), 3.58 - 3.68 (2H, m), 2.62 (3H, s), 1.29 — 2.07 (9H, m). LCMS (M+H)*
m/z 506 {t = 1.86 min.).

15
Example 485

(i)-d-[2-(3-Chloro—phenyl)-Z-hydroxy-ethylamino]-3-[4-methyl-6-(l-piperidin-l-

20 yl-methanoyl)-1H-benzoimidazol-2-yl}-1H-pyridin-2-one: '"H NMR (300 MHz,
CD;0D) 8 7.53 (1H, 5), 7.46 (1H, 5), 7.18 - 7.41 (4H, m), 7.07 (1H, s), 6.23 (1H, d, J
=7.6 Hz), 498 (1H, dd, J = 4.8, 6.6 Hz), 3.60 — 3.74 (5H, m), 3.18 — 3.24 (1H, m),
2.60 (3H, m}, 1.43 — 1.7 (6H, m). LCMS (M+H)" m/z 506 (t = 1.78 min.).
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met hyl - 3H benzi m dazol e-5- carboxam di ne ()-4-[2-(3-Chl oro-phenyl)-

2- hydroxy ethylamno]-3-[6-" 416(1 Hi mdazol-2-yl)-4-1.71461 net hyl -

| H benzi m dazol -2-a(t) 1]-1H ridin-2-one (t)-4-[2-(3-Chioro-phenyl)-2--
2- hydroxy-ethyl am no]-3- 417(7' -methyl-1H, 3" H{1.82511
[2,5']bi benzim dazolyl-2"-(b) I)-1H idin-2-one ()-G s-4-[2-(3-chloro-
phenyl ) - 2- hydroxy- 418ethylam no]-3-(7'-nethyl-1.75517 15 August 2005
3a,4,5,6,7,7a-hexahydro-(b) 154 15 August 2005 1H, 3' H -

[2,5'] bi benzi m dazolyl-2"- 1 -1H ridin-2-one-(t)-Trans-4[2-(3-chloro-

r phenyl ) - 2- hydr oxy- ethylan1no] 3- & net hyl - 1. 75517

4193a, 4, 5, 6, 7, 7a- hExarhpled8s (b) 1H, 3 H- [2 5'] bi benzi m dazol yl x2' - | -1H
i din-2-one ()-2- {4-[2-(3-Chloro- ) 2- hydroxy ~/ ~]

et hyl am no] - 2- oxo- 1, 2- 1. 55505 420d|h ayl)- N—(b)
cycl opentyl - 7- net hyl - 3H benzi ni dazol e- 5t di ne
ﬁ’}m

(i)-2-{4-[2-(3-Chl0ro-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2—dihydro-pyridin-

5  3-yl)-7-methyl-3H-benzimidazole-5-carboxylic acid cyclohexylamide: '"H NMR
(300 MHz, CD;0D) & 7.88 (1H, s), 7.54 (1H, 5), 7.52 (1H, s5), 7.16 — 7.40 (4H, m),
6.22 (1H, J =17.6 Hz), 4.97 (1H, dd, J = 4.7, 6.9 Hz), 3.89 (H, m), 3.69 (1H, dd, J =
4.7, 13.5 Hz), 3.61 (1H,dd, J= 6.9, 13.5 Hz), 2.61 (3H, 5), 1.19 — 2.00 (10H, m).
LCMS (M+H)" m/z 520 (t = 1.93 min.).

10

Example 487

(i)-4-{2-(3-Chloro-phenyl)-2—hydro'xy-ethylamino]-3-{4-methyl-6-[1-(4-methyl-
15 piperidin-l-yl)-methanoyl]-1H-benzimidazol-2-yl}-1H-pyridin-2-one: 'H NMR
(300 MHz, CD30D} 8 7.51 (1H, s), 7.49 (1H, 5), 7.21 - 7.39 {4#, m), 7.14 (1H, s),
6.24 (1H,d, 7=7.6 Hz), 496 (1H, dd, = 4.7, 7.0 Hz),3.68 (1H,dd,J=4.7,13.6
Hz}, 3.60 (1H, dd, /=7.0, 13.6 Hz), 2.62 (3H, s), 1.93 - 1.72 {9H, m), 1.00 (3H, d, J
= 6.3 Hz). LCMS (M+H)" m/z 520 (t = 1.97 min.).
20
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(t)-2-{4-[2-(3-Chloro-Q - phenyl)-2-hydroxy- ethylam no]-2-oxo-1,2-1. 61519
421di hydro-pyridin-3-yl) -N-(b) cycl ohex yl-7-nethyl-3 H benzi m dazol e-5-
car boxam di ne (+)-2-(4-(2-(3-Chloro- phenyl)-2-hydroxy-

et hyl am no] - 2- oxo- 1, 2- 1. 48479 422di hydr o-pyri din-3-yl)-7-(b)

met hyl - N-propyl - 34 benzi m dazol e-5- car boxani dine
(t)-2-(4-[2-(3-Chloro-,.f phenyl)-2-hydroxy- ethylam no] - 26cugust 200561521
423di hydro-pyridin-3-yl)-7-(b) methyl-N, N -di propyl -3 H benzi m dazol e- 5-
carboxam dine ()-2- (4-[2-(3-Chloro- L "" p phenyl)-2-hydroxy-

et hyl am no] - 2- oxo- 1%,‘2 1'l4 79 424di hydr o- pyridin-3-yl)-N-(b)

| sopropyl - 7- net hyl - FP'%HERZi ni dazoi e-5- car boxani di ne 155 15 August 2005

()-2- 14-[2-(3-Chloro- phenyl)-2-hydroxy3_et hylqni no] - 2- oxo- 1, 2- - L1. 27550
425di hydr o-pyridin-3-yl}-7-f 9 (b) "k‘;:f.: >

HN

(%)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-3-[6-(4,5-dihydro-thiazol-2-
5  yD-4-methyl-1H-benzimidazol-2-yl]-1H-pyridin-2-one: To a solution of (+)-2-{4-

{2-(3-chloro-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-dihydro-pyridin-3-yl } - 7-
methyl-3H-benzimidazole-5-carbonitrile (100 mg, 0.24 mmol) in methanol (20 mL)
was added 2-aminoethanethiol hydrochloride (41 mg, 0.36 mmo!) and triethylamine
(0.1 mL, excess). The reaction mixture was heated to reflux for 14 h and cooled to

10 room temperature. After concentration, the residue was purified by prep. HPLC to
yield the title compound (76 mg, 66%) as a yellow solid. '"H NMR (300 MHz,
CD;0D) 8 8.10 (1H, s), 7.71 (1H, s), 7.66 (1H, s), 7.25 - 7.53 (4H, m), 6.33 (1H, d, J
=7.6 Hz), 5.01 (1H, dd, J=4.2, 7.0 Hz), 4.58 (2H, (, / = 8.6 Hz), 3.91 (2H, t, J = 8.6
Hz}, 3.73 (1H,dd, /= 4.2, 13.7 Hz), 3.63 (1H, dd, J = 7.0, 13.7 Hz), 2.64 (3H, s).

15 LCMS (M+H)" m/z 480 (t = 1.70 min.).

Example 489
OHC 4 2 NH
T

N
HN
HO
Cl

(£)-2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-0xo-1,2-dihydro-pyridin-
20 3-yl}-7-methyl-3H-benzimidazole-5-carbaldehyde: To a suspension of (+)-2-{4-[2-
(3-chloro-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-dihydro-pyridin-3-yl } - 7-methyl-
3H-benzimidazole-5-carbonitrile (76 mg, 0.18 mmol) in toluene (anhydrous, 20 mL)
was added diisobutylaluminium (1.4 M toluene solution) (0.65 mL, 0.97 mmol) at -
78°C under nitrogen. The mixture was stirred at -78°C for 6 h. Ethyl acetate (1 mL)

25 was then added followed by water (0.5 mL). The mixture was stirred at room
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met hyl - N- (2- nor phol i n-4-yl - ethyl)-3H benzi m dazol e-5- carboxam di ne
(t)-2-[4-[2-(3-Chloro- , phenyl)-2-hydroxy- ethylam no]-2-oxo- 1,2-1.22663
426di hydro-pyridin-3-yl}-7- nethyl-N, N -bis-(2- norphol in-4-yl-ethyl)-3H
benzi m dazol e-5- carboxam di ne Chl oro- hydr phenyi)-2-hydro henyl xy-

et hyl am no] - 2- oxo- 1, 2- " -- (1. 38481 427di hydro-pyridin-3-yl}-N(2-(b)

hydr oxy- et hyl )-7-nethyl -3H benzi m dazol e-5- car boxam di 18 Aygusy 2205
-hydroxy- et hylam naam no]-3.[4 -[4- 428nethyl-6-(5-nmethyl-1H 1.62475

i m dazol -2-yl)-1H(b) benzimdazol-2-yl]-1 H ridin-2-one
(t)-2-{4-[2-(3-Chloro-w'. %] Ehenyl_l_?‘- 2- hydr oxy-

429et hyl ami no] - 2- oxesoperapurg fog 20 mim. The mixture was then passed through a pad of celite and the

filtrate was concentrated. The crude product was purified by prep. HPLC to yield the

title compound (4 mg, 2.5%) as a brown solid. 'H NMR (300 MHz, CDs0D) & 7.65

(IH,s), 7.57 (1H, 5), 7.24 - 7.50 (5H, m), 6.26 (1H, d, J = 7.6 Hz), 5.49 (1H, s), 4.96
5 (IH,m), 3.53-3.79 (2H, m), 2.62 (3H, 5). LCMS (M+H)" m/z 423 (t = 1.79 min.).

b
e
HN
HO
(=}

10 (&)}-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-[6-(1-hydroxy-1-methyl-

Example 490

ethyl)-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-one: To a solution of (+)-2-
{4-[2-(3-chloro-phenyl)-2-hydroxy-ethylamino]-2-0xo-1 ,2-dihydro-pyridin-3-y1}-7-
methyl-3H-benzimidazole-5-carboxylic acid ethyl ester (40 mg, 0.08 mmol) in THF
(5 mL) was added methyllithivm (1.4 M THF solution, 0.57 mL., 0.8 mmol) at -78°C

15 under nitrogen. The reaction mixture was gradually warmed to room temperature
overnight. After quenching with water, the mixture was partitioned between ethyl
acetate and water. The organic layers were washed with brine, dried over Na;SOy,, and
concentrated in vacuo. The residue was purified by prep HPLC to yield the title
compound (13 mg, 36%) as a colorless oil. "H NMR (300 MHz, CD;0D) & 7.66 (1H,

20 5),747(1H,s),7.26 - 741 (5H, m), 6.26 (1H, d, J = 7.6 Hz), 4.92 (1H, m), 3.54 ~
3.61 (2H, m), 2.62 (3H, 5), 1.60 (6H, s). LCMS (M+H)"* m/z 453 (t = 1.46 min.).

Example 491

ct
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di hydro-pyridin-3-yl }-4-(1) nethyl-1 H benzinidazol e-6- carboxam dic acid
hydr azi de ()-2-14-[2-(3-Chl oro- phenyl)-2-hydroxy-"

et hyl am no] - 2- oxo- 1, 2- 1. 58480 430di hydro-pyridin-3-yl}4-(1) nethyl- |
H-benzi m dazol e-6-d carboxamdic acid N - formlh drazide

()-4-[2-(3-Chl oro-phenyl)-; el” 2-hydroxy-ethylamno]-3-[4-"

431net hyl -6-(4H-[1, 2,4]triazol -1 462 82 3-yl)- | H benzi nl8aagus200%-. (O
1H ridin-2-one 156 15 August 2005 Chloro - yl)-2-hydroydr C phenl) |
hexy- ethyl am no] - 2oxo- 1, 2-1. 34453 432di hydro-pyridin-3-yl J-N-(f)

hydr oxy- 7- e | - 3H-.

y y Ei}}%-(&Anunomethyl-:l-methyl-1H-benzimidazol-z-yI)-4-[2-(3-chloro-phenyl)~2-
hydroxy-ethylamino]-1H-pyridin-2-one: To a solution of (#)-2-{4-{2-(3-Chloro-
phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-dihydro-pyridin-3-yi }-7-methyl-3H-
benzimidazole-5-carboxylic acid amide (20 mg, 0.046 mmol) in THF (1 mL) was

5  added borane-tetrahydrofuran complex (1 M solution) (0.45 mL, 0.45 mmol). The
reaction mixfure was stirred at room temperature for 10 h and quenched with acetic
acid (2 drops). After removal of most solvent, the residue was extracted with EtOAc,
washed with brine, dried over Na,S0,. After concentration, the crude product was
purified by prep. HPLC to yield the title compound (11.5 mg, 60%). 'H NMR (400

10 MHz, CD;0D) § 7.53 (1H, s), 7.50 (1H, s), 7.39 (1H, d, /=7.5 Hz), 7.24 - 7.32 (3H,
m), 7.13 (1H, s), 6.26 (1H, d, 7 = 7.5 Hz), 4.99 (1H, dd, J = 4.8, 6.8 Hz), 4.19 (2H, s),
3.72(1H, dd, J = 4.8, 13.6 Hz), 3.64 (1H, dd, J = 6.8, 13.6 Hz), 2.62 (3H, s). LCMS
(M+H)" m/z 424 (1 = 2.10 min.).

15 Example 492

(i)-4-{2-(3-Chloro-phenyl)-2-hydroxy-ethyIaniino]-3-(6-hydroxymethyl-4-methyl-lH—
benzimidazol-2-yl)-1H-pyridin-2-one: To a solution of (i)-?.-{4—[2—(3-—Chloro-phenylj-2-
20 hydroxy-ethylamino}-2-oxo-1,2-dihydro-pyridia-3-yl }- -3H-benzimidazole-5-carbox ylic
acid ethyl ester (25 mg, 0,054 mmol) in methanol (2 mL) and acetic acid (1 mL) was
added NaBH,4 (10 mg, 0.27 mmol) at -20°C. The reaction mixfure was stirred at -20°C for
30 min. and quenched with isopropanol (5 drops). After removal of most solvent, the
residue was extracted with EtQAc, washed with water and brine, dried over Na,SQ,. After
25 concentration, the crude product was purified by prep. HPLC to yield the titix;: compound
{18 mg, 62%). '"H NMR (300 MHz, CD,0D) § 7.50 (1H, 5), 7.48 (1H, s5), 7.25 - 7.38 (4H,
m), 7.22 (1H, 8), 6.25 (1H, d, J = 7.6 Hz), 4.89 - 4.94 (1H, m), 4.76 (2H, s), 3.51 - 3.62
(2H, m), 2.62 (3H, s).
LCMS (M+H)" m/z 425 (t = 1.64 min.).

172



benzi m dazol e-5- carboxam dine ()-2-{4-[2-(3-Chl oro-,
et hyl am no] - 2oxo0-1, 2-1. 41467 433di hydr o- pyri di n-3-y1) -
met hoxy- 7- et hyl - 3H benzinidazole-S- car boxam di ne
()-2-{4-[2-(3-Chloro-" phenyl) - 2- hydr oxy- ethyl am no] - 2oxo0-1, 2- 1. 39467
434di hydr o- pyri di n- 3- yl} N- M hydr oxy- 7, N-di net hyl - 3H benzi m dazol e- 5-

car boxani di ue (t)-2-{4-12-(3-Chloro-"4 phenyl)-2-hydroxy- 15 August 2005

et hyl am no] - 2- oxo- 1, 2- 1. 62465 435di hydro-pyridin-3-yl J-N- (O

et hyl - 7-met hyl - 3H benzi m dazol e-5-- car boxam dine ()-2-{4-[2-(3-Chloro-, ~
phenyl) - 2-hydroxy- ethyl am no] - 2oxo-1, 2-1. 75519

436di hydro-gyridi n-[3-yT)-7-1{0 nmet hyI - N( 2, 2, Z-triftuooro-
carboxam dine ()-24-{4-[2-(3-Chl orp-

phenyl ) - 2- hydr oxy-
N-

et

phe

hyt)—=
NYMhss?
(M+H)*

ngi L hydr oxy-

3H—benzinidc%%Ie 5-

et hyl am no]

7, N N -ti met|Ayl -

2- L58465 43T diaydr d- pygniglisn- 3- yI ] - (1),

(min)

(m/z)

493

()-2-(4-[2-(3-Chloro-
pheayl)-2-hydroxy-
ethylamino)-2-oxo-1,2-
dihydro-pyridin-3-yl}-7-
methyl-3H-benzimidazole-5-
carboxylic acid amide

" f;%j
@ -

1.68
e}

437

494

(£)-2-{4-[2-(3-Fluoro-
phenyl}-2-hydroxy-
ethylamino]-2-ox0-1,2-
dihydro-pyridin-3-y1}-7-
methyl-3H-benzimidazole-5-
carboxylic acid ethyl ester

Ty
b

1.90
(b)

451

495

(#)-7-Chloro-2-{4-[2-{3-
chloro-phenyl)-2-hydroxy-
ethylamino}-2-ox0-1,2-
dihydro-pyridin-3-y1}-3H-
benzimidazole-5-carboxylic
acid ethyl ester

ey
S

2.06

487

496

(1)-7-Chloro-2-{4-[2-(3-
chloro-phenyl)-2-hydroxy-
ethylamino}-2-oxo-1,2-
dihydro-pyridin-3-yl }-3H-
benzimidazole-S5-carboxylic
acid amide

ol
kS

1.54
(d)

458

497

()-7-Chloro-2-{4-[2-(3-
chloro-phenyl)-2-hydroxy-
ethylamino]-2-oxo-1,2-
dihydro-pyridin-3-y1}-3H-
benzimidazole-5-carboxylic
acid

1.69
(@

459

498

(#)-2-{4-12-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-2-oxo0-1,2-
dihydro-pyridin-3-yl}-7-
ethyl-3H-benzimidazole-5-
carboxylic acid ethyl ester

1.98
(@)

481

499

(£)-2-[4-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino}-2-oxo-1,2-
dihydro-pyridin-3-yl }-7-
ethyl-3H-benzimidazole-5-

carboxylic acid amide

1.51
(d)

452
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benzi m dazol e-5- carboxam di ne ()-2-{4-[2-(3-Fluoro- phenyl)-2-hydroxy-
438et hyl am no] - 2oxo0- 1, 2-1. 28435 di hydro-pyridin-3-yl)-7, N (b)

di met hyl - 3H benzi m dazol e- 5-carboxam di ne 157 15 August 2005
(t}3-(6-(4,5-D hydro-1H ( imdazol-2-yl)-4-nmethyl-1 H

439benzi m dazol -2-yl] 4-[2-(3-1.46447 fl uoro-phenyl)-2-hydroxy-(b)
ethyl amino]-1 Hpyridin-2- one (t)-3-[6-(5,5-Di nethyl -4, 515dugust 2005
H i m dazol - 2-yl)- 4404- net hyl -1 H benzi m dazol - 1. 59475 '
2-yl]-4-[2-(3-fluoro-phenyl)-(b) 2-hydroxy-ethylam no]-1H din-2-one

(S)-3-[6-(4, b- D hyd)@r1-Bromord-thie@ol - 2- yI ) -24- phenyT - TH2Z. 90505

441benzi m dagol - 2- yjl Hydrogyimdtip)-2ipheliybx y F‘\me")a@yl -1 ®g6hyt ang10)}- |

H-pyridin-2-1 gge ( etbiapdadirano-18- (4, §- ( Yo P5750 i hydro- 1

Hi m dazol - 2+ yl') - 44hydrorpemidingd-dp3d] - 2- yl | -B@f}b\) hyldr oxy et hyl -{2- phenyl -

h . benzimidazole-S-carboxylic { o

acid ethyl ester:

(£)-2-{4-[2~(3-Bromo- P

phenyl)-2-hydroxy- mkg:[ﬁ)—@ o

501 ethylamino]-2-0x0-1,2- W ou 1.99 511
dihydro-pyridin-3-yl}-7- éj (b)

methyl-3H-benzimidazole-5-

carboxylic acid ethyl ester

{5)-2-{4-[2-(2-Chloro- %
phenyl)-1-hydroxymethyl- NJQ:"»—Q

502 et.hy]amino].-z‘-oxo-lz- . 1.89 481
dihydro-pyridin-3-yl }-7- o (b)
methyl-3H-benzimidazole-5- c.
carboxylic acid ethyl ester
(5)-2-[4-(2-Hydroxy-2- g 2
phenyl-ethylamino)-2-oxo- mj\q)—w 1.84 433

503 1,2-dihydro-pyridin-3-yl]-7- W on (b) |
methyl-3H-benzimidazole-5- \_b
carboxylic acid ethyl ester
(£)-4-[2-(3-Chloro-phenyl)- | &% 4 3
2-hydroxy-ethylamino}-3-{4- "\q:lfa—g

504 methyl-6-(1H-tetrazol-5-yl)- i 1.92 463
1H-benzimidazol-2-y1}-1H- ‘ ; H
pyridin-2-one

General Procedure for Suzuki couplings, Example 505 -509 (Scheme V, 18)

Example 505 '

a -

(5
-

8u

5 (S)-4-(1-Benzyl-2-hydroxy-ethyIarnino)-3-(4-methyl-6-phenyi-lH-benﬁmidaml-
2-yl)-1H-pyridin-2-one: To 2 solution of (8)-4-(1-benzyl-2-trityloxy-ethylamino)-3-
[6-bromo-4-methy!-1 H-benzimidazole-2-yl]- IH-pyridin-2-one (50 mg, 0.072 mmol),
phenylboronic acid (13 mg, 0.1} mmol), and 2 M K,CO; (0.108 mL, 0.2.2 mmol} in

THF (5 mL) was added Pd(PPhs), (8.3 mg, 0.007 mmol). The mixture was heated to

10 reflux 14 h. Upon cooting, the reaction mixture was diluted with CH:Cl,, washed with
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| et y amno)-1Hpyridin-2- one ()-[2-Toro-4-(l,damp
2-{3-[44--nmet hnet hyl - 6- (N- net hyl carbam m doyl )-1 H 1. 64566

443benzi m dazol - 2-yl]-2-o0xo-_(b) | ,2-di hydro-pyridin-4- ylantin o)
-ethyl)-phenyl]- carbam c acid isobutyl ester (S)-2-[4-(1- Fwdroxynethyl-ol
2- phenyl - et hyl am no) - 2- oxo- ~1. 33530 4441, 2- di hydr o- pyr|d|n -yi] - é

met hyl - N- ( 2- nor phol i n-4-y1- ethyl)- 3H- benzi ni dazol e- 5- carlBokigHsdi2685

(S)-2-[4-(1-Hydroxynet hyl -, 2-phenyl - et hyl anmi no) - 2- oxo-"1. 62527
4451, 2-di hydro-pyridin-3-yl]-7-~,(b) nmethyl-N(2-thiophen-2-yl-

L LR S SN S S AR DA )
met - N (2- pyr i diusedXoxshe next step without purification. LCMS (M+H)* m/z 693 (t =2.82 min.).
The crude product was treated with 4 N HCI dioxane solution (5 mL) at room
temperature for 6 h. After concentration in vacuo, the residue was purified by prep.
5  HPLC to yield the title compound (17 mg, 34%) as a white solid. '"H NMR (300 MHz,
CD;OD) $ 7.13 - 7. 67 (13H, m), 6.15 (1H, d, J = 7.4 Hz), 3.99 - 4.11 (1H, m), 3.74
—3.77 (2H, m), 3.16 (1H, dd, J = 5.4, 13.6 Hz), 2.97 (1H, dd, J = 7.8, 13.6 Hz), 2.69
(3H, s). LCMS (M+H)" m/z 451 (t = 2.04 min.).

i

o

(S)-4-(l-Benzyl-2-hydroxy-ethylannino)-3-(4—methyI-lH-benzimidazol-Z-yl}-lH-

pyridin-2-one: 'H NMR (300 MHz, CD;0D) & 6.98 - 7.46 {(9H, m)}, 6.15 (1H,d, J =
15 7.5Hz), 3.99 - 4.04 (1H, m), 3.75 (2H, d, J = 5.1 Hz), 3.16 (IH; dd, 7=5.1, 13.6 Hz),

2.95(1H, dd, J = 8.1, 13.6 Hz), 2.61 (3H, 5). LCMS (M+H)* m/z 375 (t=1.72 min.).

10 Example 506

Example 507

20

(.S')-4-(1-Benzyl-z-hydroxy-ethylamino)-3-[6-(2-methoxy-phenyl)-4-methyl-lH—
benzimidazol-2-yl]-1H-pyridin-2-one: 'H NMR (300 MHz, CD30D) 6 6.99 - 7.59
(12H, m), 6.16 (1H, d, J =7.5 Hz), 4.04 (1H, m), 3.81 (3H, 5), 3.76 (2H, d, 7 = 4.1
Hz), 2.96 - 3.20 (2H, m), 2.66 (3H, 5). LCMS (M+H)* m/z 481 (t = 2.00 min.).




eth |1)-3H benzi m dazol e-5. 158 15 August 2005 car boxanvdi ne -
(S)-2-(4-(1-Hydroxynet hyl - 2-Phenyl ethylam no)-2 oxo-1.37522 4471, 2

di hydro-pyridin-3-y11-7-1 " .(b) methyl-N(2-pyridin-3-yl-

et hyl ) - 3H benzi m dazol e-5- carboxam dine (S)-2-[4-(1-Hydroxynethyl -

2- phenyl - et hyl am no) - 2- oxo- A- gl. 25522 4481 , 2 di hydro-pyridin-3-yl]-7-(b)
met hyl - N- (2-pyridi n-4-yl - ethyl)-3H benzi m dazol e-5- car bd&aAuglish@005
(S)-2-[4-(l-Hydroxynet hyl - 2-phenyl - et hyl am no) - 2- oxo. 1. 24627

1, 2-di hydro-pyridin-3-yl]-7-(b) 449nethyl-NN -bis-(2-pyridin-6 a g
3-yl-ethyl)-3H benzi m dazol e-5- carboxam dine (S)-2- [4-(I|-Hydroxynethyl -
2- phenyl - et hyl am ngxamdplexés 1, 2- di hydro-pyridin-3-yl]-7-1.16627

450met hyl - NN - bi s- (2-pyridin-(b) 4-yl-ethyl)-3H benzim dazol e-5-

car boxani di ne (S)-4-[2-(2-Chloro- phenylﬂm CT, 1ahydr oxymet hyl -

451et hyl ami no] - 3-[ 6- (4, 5- 1. 53477 ® ",>_§‘_;

e,

SH

(S)-4-(1-Benzy!-2-hydroxy—ethylamino)~3—[6-(4-fluoro-phenyl)-4-methyl-IH-
benzimidazol-2-yl}-1H-pyridin-2-ore: '"H NMR (300 MHz, CD30D) 8 7.10 - 7.66
(12H, m), 6.13 (1H, d, /= 7.6 Hz), 3.99 - 4.04 (1H, m), 3.76 (2H, d, /= 5.0 Hz), 3.16
(1H,dd, /7=5.0, 13.6 Hz), 2.96 (1H, dd, J = 8.1, 13.6 Hz), 2.65 (3H, 5). LCMS
(M+H)" m/z 469 (t = 2.07 min.).

ot ﬁ?

(5)-4-(1-Benzyl-2-hydroxy-ethylamino)-3-[6-(4-methoxy-phenyl)-4-methyl-1H-

benzimidazol-2-yl}-1H-pyridin-2-one: 'H NMR (300 MHz, CD30D) $ 6.97 - 7.65
15 (12H,m), 6.14 (IH, d, /= 7.6 Hz), 4.00 ~ 4.04 (1H, m}), 3.83 (3H, s), 3.76 (2H, d, J =

5.0 Hz), 2.95 - 3.19 (2H, m), 2.67 (3H, s). LCMS (M+H)" m/z 481 (t = 2.01 min.).

LA

10 Example 509

General Procedure for Buchwald couplings, Examples 510 - 516 Scheme V, 19
Example 510

a

)
k,“ i NH
Q"’ W/
N
OH
20 EE;
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di hydro- | Himdazol-2-yl)-(b) 4-nethyl-|H benzimdazol- 2- 1]-1H
"din-2-one (S)-2-[4-(1-Hydroxynethyl- 2-pyridin-3-yl-ethytam no)-0.80432
4522-o0xo0- 1, 2-di hydr6-pyridin-3-(b) yl]-7,N-dinethyl-3H benzim dazol e-5-
carboxam dine (S)-3-[6-(4,5-Di hydro-1 H" imdazol-2-yl)-4-nmethyl- I

H 0. 98444 453benzi m dazol -2-yl]-4-(1-(b) hydroxynet hyl -2-pyridin-3-i a

yl -et hyl am no) -1 H- pyri di n- 2-one 159 15 August 2005 15 August 2005
(S)-2-[4-(1-Hydroxynmethyl-o 2-pyridin 4-yl ethylam no)-,} a0.73432

4542- oxo- 1, 2-di hydro-pyridin-3-w,(b) yl]-7,Ndinethyl-3Hr M pM
benzi m dazol e-5-~./ carboxam dine (S)-3-[6- (4 5-Di hydro-1H" 0o %

i m dazol - 2-yl) - 4- rfé-fnfl- BFWi-bhaa@rogmmlamgmgrmtualz@mmohp-44;4111-1-(b)

hydr oxymnet hyl - 2- pyeh . | 4- (|
- Hydr oxynet hyl - 1%4%5{;(1 al%lt %%%gﬁeynjrm Q%e A“FB}{{iﬂeg; {KH%I B&le(zs "‘521‘3"L
4562- 0x0- 1, 2- di hy FFylasyina)dh-[§-bacmay$- mcthyl lH—benzmudazol 2-yl}-1H-pyridin-2-one (150 mg,

0.216 mmol), morpholine (28.2 mg, 0.324 mmol), palladium acetate (2.4 mg, 0.01
5 mmol), tri-terr-buylphosphine (4.4 mg. 0.02 mmol), and sodium tert-butoxide (104

mg, 1.08 mmol) in toluene (5 mL) was heated to 100°C for 14 h under nitrogen. The
reaction mixture was cooled to room temperature and diluted with EtOAc. After
extraction, the combined organic layers were washed with water, brine, dried over
Na;S0,. Concentration gave a brownish residue, which was treated with 4 N HCl

10 dioxane solution (3 mL) at room temperature for 6 h. After removal of the solvent, the
residue was purified by prep. HPLC (o vield the title compound (18 mg, 18%). 'H
NMR (400 MHz, CD;0D) 8 7.59 (1H, s), 7.12 — 7.28 (7H, m), 6.12 (1H, d, /= 7.6
Hz), 4.01 —4.08 (SH, m), 3.76 (1H, dd, J = 4.8, 11.1 Hz), 3.71 (1H, dd, J = 5.2, 11.1
Hz), 3.32 - 3.10 (4H, m}, 3.09 (1H, dd, /= 5.6, 13.7 Hz), 2.92 (1H, dd, J= 8.0, 13.7

15 Hz), 2.65 (3H, s). LCMS (M+H)" m/z 460 (t = 1.30 min.).

Example 511

20 (+)}-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-(4-methyl-1H-
benzimidazol-2-yl)-1H-pyridin-2-one: '"H NMR (300 MHz, CD,OD) &67.17 - 7.64
(8H, m), 6.23 (1H, d, /= 10.2 Hz), 4.94 (1H, m), 3.61 (1H, dd, J= 4.8, 13.8 Hz), 3.54
(1H, dd, /=74, 13.8 Hz), 2.61 (3H, s). LCMS (M+H)" m/z 395 (t = 1.65 min.).
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yl]1-7, N-di net hyl - 34/ benzi m dazol e-5- car boxam di ne

(S)-3-[6-(4, 5-Di hydro-1| H
457benzi m dazol -2-yl]-4-(1-"
amno)-1 H din-2-one (S5)-2-[4-(2-

I m dazol -2-yl)-4-nmethyl -1 H 1. 46449
,, (b) hydroxynet hyl - 2-t hi ophen- X 2-yl - et hyl
Benzo[ b] t hi ophen-3-yl -1 -

hydr oxymet hyl - et hyl anuno) - 1. 47487 4582- oxo- 1, 2- di hydr o- pyri di n- 3- (b)

yl -7, N di

3-[6-(4, 5-D hydro-

460benzi m dazol - 2
(S)-7-Bronop-2-[4(1- hydroxynet hyl - 2-ph
461et hyl am no) - 2- oxo- 1, 2- (b) diydro-pyMN
H benzi m dazol e-5- carboxam di ne

10

net hyl - 3H benzi m dazol e- 5-
7, N-Di met hyl - 2-[ 2- oxo-4-(2- 0.86402 pyridi n-2-yl

pgle 612

car boxam di ne

et hyl am no) -
4591, 2-di hydro-pyridin-3-yl]-TTT ".(b) 3H benzi m dazol e-5- carboxam di ne

p 0.91414 i m dazol -2-yl)-4-nethyl -
(b) pyridin-2-yl-ethylamno)- 1TH
I-",) £ J1.47495

ridin-2-one

15 August 2005

(#)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-3-(4-methyl-6-pyridin-3-yl-
iH-benzimidazol-2-yl)-1H-pyridin-2-one: 'H NMR (300 MHz, CD;0D) 8 9.14
(1H,s),8.88(1H,d, /=8.2 Hz),8.72 (1H,d, /=54 Hz), 8.08 (1H, dd, J=5.8, 8.2
Hz), 7.82 (1H, s}, 7.56 (1H, s), 7.24 -~ 7.45 (5H, m), 6.26 (1H, d, J = 7.6 Hz), 5.02
(1H, dd, J=5.0, 6.5 Hz), 3.77 (1H, dd, J = 5.0, 13.5 Hz), 3.68 (1H, dd, / = 6.5, 13.5
Hz), 2.68 (3H, s). LCMS (M+H)* m/z 472 (t = 1.66 min.).

1H-benzimidazol-2-yl)-
1H-pyridin-2-one

Mass

?xample Name Structure T . (M+H)

(min) |«
m/z
(1)-3-(6-Bromo-4-methyl- | &~ 8 Hw
{H-benzimidazol-2-yl)-4- f]:["

513 [2-(3-chloro-phenyl)-2- e 2.08 473
hydroxy-ethylamino]1H- o (f
pyridin-2-one
(1)-4-[2-(3-Chloro- - %
phenyl)-2-hydroxy- %fb—b

514 ethylamino]-3-[6-(4- e 1.96 501
methoxy-phenyl)-4- H
methyl-1H-benzimidazol-
2-yl]-1H-pyridin-2-one
(+)-4-[2-(3-Chloro- S
phenyl)-2-hydroxy- QJ’“{J 1.65 395

515 ethylamino)-3-(4-methyl- “ (f)
1H-benzimidazol-2-yl)- =
1H-pyridin-2-one ‘

(5)-4-(1-Benzyl-2- O 02
hydroxy-ethylamino)-3-(4- ‘(? >_§\L_';)“ 1.39 458
516 methyl-6-piperidin-1-yl- " ny {b)
O
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160 15 August 2005 ()-2-(4-[2-(3-Chloro- phenyl)-2-hydroxy-1.51465

et hyl am no] - 2- oxo-1, 2- (d) 462di hydro-pyridi n-3-y1)-7- ethyl-Nnethyl-
benzi m dazol e-5- carboxam di ne 7, N-Di et hyl - 2-[ 2- oxo0. 4- ( 2-

pyri di n-2-yl met hyl am no) - 0. 98388 4631, 2- di hydro- pyri di n-3-yl]-(b)

3H benzi m dazol e-5- carboxam di ne 3-[6-(4,5-D hydro-IH imdazol-2-yl)
4-met hyl -1 H"1. 07400 464benzi m dazot-2-yt]-4-(b) [(pyridi ﬁ52ﬁqguﬂr2l395)
am no -1H ridin-2-one 7, N-Di nethyl - 2-[ 2- oxo- 4- (2-""'

t hi ophen-2-yl -et hyl am no) 1.53407 4651, 2-di hydro-pyridin-3-yl]-1 N "N(b)
3H benzi m dazol e-5- carboxam di ne 3-[6-(4, 5-D hydro-1H

i m dazol -2-yl)-4-nmethyl -1 H 1. 62419 466benzi m dazol -2-yl]-4-(2-(b)

t hi ophen- 2-yl - et hy Thafellgyingenamples 81 1S 12- ‘@nep(e)?a@dmr@ng&tﬁﬂiemmﬂl"and
phenyl ) - et hyl am nofp.20xo- 4671, 2-di hydro- pyridin-3-yl)-1.57435

7, N-di met hyl - 3H (b) benzi m dazol e- 5-

5  Example 517

a

(8)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-(4-methyl-6-piperazin-1-yl-

10  1H-benzoimidazol-2-yl)-1H.pyridin-2-one: 'H NMR (500 MHz, CD;0D) § 7.54
(brs, 1H), 7.40 - 7.20 (m, 4H}, 7.03 (brs, 1H), 6.84 (brs, 1H), 6.25 (d, 1H, I = 7.60
Hz), 5.01 - 4.91 (m, 1H), 3.73 (dd, 1H), 3.65 (dd, 1H), 3.45 — 3.25 (m, 8H), 2.56 (s,
3RH); LCMS (M+H)" m/z 479,481.

15  Example 518

HN
@,{ \ 7
HN
2 TFA HO

(£)-4-{2-(3-Chloro-4-methylsulfanyl-phenyl)-2-hydroxy-ethylamineo}-3-(4-methyl-
6-piperazin-1-yl-1H-benzoimidazol-2-yl)-1H-pyridin-2-one: 'H NMR (500 MHz,

20 CD;OD) 67.47 (brs, 1H), 7.38 - 7.29 (m, 2H), 7.19 (d, 1H, J = 8.3 Hz), 7.03 (brs,
1H), 6.98 (brs, 1H), 6.26 (d, 1H,J = 7.7 Hz), 4.90 — 4.81 (m, 1H), 3.65 - 3.35 (m,
10H), 2.56 (s, 3H), 2.42 (s, 3H); LCMS (M+H)" m/z 525, 527.
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carboxam dine (t)-4-[2-(3-Chloro-phenyl} ethylam no]-3-[6-(4,5-1.66447
468di hydro-| Hi m dazol -2-yl )-1(b) 4-nethyl-1 H benzim dazol- 2- 1]-1 H

ridin-2-one - ihyd o " ihydro-I 1Him dazolimdazol-2 -yl)- d
4691H benzi m dazol - 2-y114-[ 2- al. 40483 (3-chl oro- phenyl)-2-(d)
hydr oxy-ethylam no]- I H ridin-2-one 161 15 August 2005

()-3-[4-Chl oro-6-(5,5- dinethyl-4,5-dihydro-1 H" inidazol -12-August300552511
470benzi m dazol -2-yl] 4 [2-(3-(d) chloro-phenyl)-2-hydroxy- ethylamno]-1
H pyridin-2- one (t)-4-[2-(3-Chloro-phenyl)- o, 3-[6- ,. A

2- hydr oxy- et hyl am po { 5-dinethyl 4,5-dihy( ro" 1 rl1.57505

1H i mi dazol - 2-yI )-ﬁ’-“le‘?'ﬁf/%ﬁ{sd) | H benzinidazol -2-yl]-1 H

L+ ]

F

5  (8)-4~[2-(3-Chloro-4-fluoro-phenyl)-2-hydroxy-ethylamino]-3-(4-methyl-6-
piperazin-1-yl-1H-benzoimidazol-2-yl)-1H-pyridin-2-one: 'H NMR (500 MHz,
CD;0OD) 6 7.61 (dd, 1H, J=2.1, 7.2 Hz), 7.40 (ddd, 1H), 7.28 (d, 1H, J = 7.5 Hz),
1.17 (dd, 1H, 1 = 8.9, 8.8 Hz), 7.02 (brs, 1H), 6.87 (brs, 1H), 6.25 (d, 1H, J = 7.6 Hz),
4.99 - 4.90 (m, 1H), 3.73 - 3.60 (m, 2H), 3.45 — 3.30 (m, 8H), 2.54 (s, 3H); LCMS

10 (M+H)* m/z 497, 499.

The following examples (520-522) were prepared according to Scheme VII and

I1I and illustrate the alkylation of a piperazine derivative

15 Example 520 (General procedure for examples 520-522)

5\”}:} o
i

(S)-3-[4-(2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-dihydro-

X

Za

20  pyridin-3-yl}-7-methyl-3H-benzoimidazol-5-yl)-piperazin-1-yl]}-propionitrile: To
a stirred solution of 4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-(4-methyl-6-
piperazin-1-yl-1H-benzoimidazol-2-yl)- 1H-pyridin-2-one (17 mg, 0.021 mmol} in
anhydrous methanol (I mL}) was added Hunigs base (36 pL). The resuiting solution

was cooled to 0 °C and acrylonitrile (5 pl.) was added in portions until the reaction
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di n-2-one (t)-4-[2-(3-Chloro-phenyl)-C, p 2-hydroxy-ethyl am no]-3-[6-

472(4, 5-di hydro- 1H i m dazol -2-1. 49477 yl)-4-ethyl-1H (d) benzi

m dazol -2-yl]-1 H ridin-2-one (S)-3-[6-(4,5-Di hydro-IH(," a

i m dazol - 2-yl)-4-ethyl -1 H 473benzini dazol - 2-yl] 4-(1-1.47457

hydr oxynet hyl - 2- phenyl - (d) etham no)-1H idin-2-one (S)-7-Ethyl-2-[4-(1-0O

hydr oxymet hyl - 2- phenyl - 474et hyl ami no) - 2o0xo0-1, 2-"1. 42445 15 August 2005

di hydro-pyridin-3-yl]-N(d) nethyl-3H benzi m dazol e-5- carboxam di ne Am de

Formation Internediate Synthesis EI OOC 5

()-2-(4-[2-(3-Chl oro-phenyl)-2-hydroxy-et hyl am no] - 2- oxo-1, 2-di hydr o- pyri di

n- 3-yl)-7-met hyI WCB@HE%HHQ%’y r FReegaction was warmed (o roem tespperatyre

solution of ()- 2-ang ttfé'sblaerﬁgva%ma&ﬁ% ms@yme rgsumﬁgliégiﬁﬁe ®hdlr Rl BRreverds 0XO- |
, 2-di hydro-pyridi n-3-yl) 15 August

7-met hyl - 3H benzi rAhaRePmPaRE RIS e fecta%wohf watery 0 1&triflporoarstic aid grpdion-
mol )  was di | ut edrigiftaktiods Ner@@aﬂo?a@d%ﬁw@ Qllelt'fﬂé @eﬁnﬁbﬂgd iderifldrbatefe MaPsalt

allowed to stir_at roomte erature f or . After concentration to

dryness, the cr%dél%iﬂ’@hclﬂlﬂ @@%D)\Ms“ﬂﬂ?@dlﬁ)o? 32 hd-2Admi 41 &pS

wi thout purificati 1I~§n°ﬁbé (b%n’ﬁl!ﬁts 23"?@ 1HUJ’Lf7*7@f!:) %@75 zpﬁsed?n 1#15"3(%0t O3 ¥4 eld
the title conpoun 4 (1H, s),

7.25 - 7.54 (5H, oS l%Hhé Oégwﬂd =30 H?), & 5%3, 3Hh 1@-‘94 (N‘I*H)c mfgé327532 Mg |
4.38 (2H, q, J hﬂud‘%):etnc@el@ga]rof awi:ﬁre(@l@corﬁ?youna wWad dits3Hed S methar®Pada3H, d, J
= 7.1 Hz). LC]VB(M+I—|) mz 467 (t 2.23 arzr
applied to a Varian Mega Bond-Eiute SCX cartridge. Elution with methanol followed
10 by 2.0 M NH3 /MeOH gave the free base. This material was suspended in MeOH
and 1.00 N aqueous HCI (2 equiv.) was added. The resulting solution was filtered
through a 45 um filter and evaporated to give the bis HCI salt of the title compound:
'"H NMR (300 MHz, CD3;0D) § 7.50 — 7.25 (m, SH), 7.16 (brs, 1H), 7.13 (brs, 1H),
6.27 (d, 1H, J = 7.7 Hz), 4.95 - 4.87 (m, 1H), 3.70 - 3.40 (m, 12H), 3.13 (, 2H,J =
15 7.0 Hz), 2.62 (s, 3H); LCMS (M+H)" m/z 532,534.
Example 521

=0

o=in
x

Q

Oﬂ@ff )—G

20 - {S)-4-{2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-3-{6-[4-(2-methanesulfonyl-
ethyl)-piperazin-1-yi]-4-methyl-1H-benzoimidazol-2-yl}- 1H-pyridin-2-one: 'H
NMR (500 MHz, CD;0D} 6 7.53 (brs, 1H), 7.41 — 7.20 (m, 4H), 7.13 (brs, 1H), 6.92
{(brs, IH), 6.24 (d, 1H, J = 7.6 Hz), 5.00 — 4.92 (m, 1H), 3.80 — 3.25 (m, 14H), 3.13 (s,
3H), 2.57 (s, 3H); LCMS (M+H)" m/z 585, 587.
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NN 10

()-2-(4-[2-(3-Chl oro-phenyl) - 2-hydr oxy- et hyl am no] - 2- oxo- 1, 2- di hydr o- pyri di
n- 3-yl)-7-nethyl -3H benzi m dazol e-5-carboxylic acid: The ethyl ester (419
ng, 0.90 mmol) obtained above was diluted with methanol (15 nL) and water
(5 nm.) followed 15 by addition of sodium hydroxide (180 ng, 4.5 mmol ). The
m xture was stirred at roomtenperature for 14 h. After d&dugist 2005

met hanol , the residue was neutralized wth 2 N HCl solution. The resulting
slurry was filtered and washed with ice-cold water. The solid was
collected after drylnd Q:ﬁ% hi gh vacuum The crude product (395 ng, 100%
yi el d, 80% pure) was o6 or the next step without further purification.
20 " NWMR (300 MHz, CD30OD) 8 8.20 (IH, s), 7.92 (1H, s), 7.27 - 7.47 (5H, m,
6.27 (IH d, J =7.6 H), 4.85 (IH w, .3.63 (2H m, 2.67 (3H s). LCMS
(MH) S miz 439 (t = 1.88 nmin.). Exanplel4]5 25 163 15 August 2005
(S)-2-[4- (Il -Hydroxynet hyl - 2- phenyl - et hyléﬁ “2-0xp- 1, 2-di hydr o- pyri di n- 3-
yl']-7-met hyl - 3H benzi m dazol e- 5- car boxyl i ¢ agt d gttlyl ester: The imdate
ester (30 ng, 0.067 nmmol) was dilute with nethanpl (10 nL) and two drops
of water was 5 added. The reaction mxture WHE "§t\rred at roomtenperature
for 20 h. After <concentration in vacuo, the resi swas purified by prep.
HPLC to yield the title conmpound (18.2 ng, 61% assa white solid. 'H NWR
(300 MHz, CD3OD) 8 7.74 (1H, s), 7.11 - 7.30 (7H, h), 6.10 (1H, d, J = 6.9
Hz), 4.37 (2H, g, J = 6.6 Hz), 4.02 (1 H broad s), 3.69 - 3.81 (2H, m,

(Gt &), 1 a1 (g TP R Gllom el by 2y goshy il il - > ©2

(3H, s), 1.41 (3H,

Preparation of Ani 4bxdrotryridina3 vk 7Temethyl-3H-bdnzoinidS:oLhyDrmperazinytiyl}- 2- hydr oxy-

t hyl ani no] - 2- 0X0- hreRioditikd el DR sl | - i m.dazple-5 15
car boxyl o ac o eaeilal SENRK (60 Rag Kblo Al BT PR BEE 200
()-2-(4-[2-(3-¢Chl olrl@[%%w_gu DL 3= B S HE). S WybmniH)o1.1 2600 OH), 720¢, hHdr e8syr i di
n- 3-yl}-7-methyl -3l bl (1,92208 5,02 $3L RO 12558 BHY kG596 (n O,

sol uti on of

10 3.16 (1, 2H, J = 7.0 Hz), 2.55 (s, 3H); LCMS (M+H}* m/z 606, 608.

The following examples (523-528) were prepared according to Scheme VII and

III and illustrate the carbamoylation of a piperazine derivative

15 Example 523 (General procedure for examples 523-528)

o
F\/\OJL "
o

'\,N z NH
-
-HCI
HOH

HN
b
Ci

(S)-4-(2-{4-[2-(3-Chloro-phenyl)-Z-hydroxy-ethylamino]-2-0xo-1,2-dihydro-
20 pyridin-3-yl}-7-methyl-3H-benzoimidazol-5-yl)-piperazine-1-carboxylic acid 2-
fluoro-ethyl ester: To a stirred solution of 4-[2-(3-Chloro-phenyl)-2-hydrox y-
ethylamino}-3-(4-methyl-6-piperazin-1-yi-1 H-benzoimidazol-2-yl)-1 H-pyridin-2-one
(~ 2 TFA salt, 80 mg, ~0.1 mmol) in methanol (2 mL) at 0 °C was added N,N-
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the acid (50 ng, 0.11 mml) in DVF (5 m-) was added di phenyl phosphoryl
azide (38 ngy, 0.14 mmol ). The m xture was allowed to stir for 5 mn. Then
methylamne (2.0 M solution in THF) (0.1 I nL, 0.22 mol) was added. The

m xture was stirred at room 25 tenperature for 14 h. After renoval of DW
wi th high vacuum the residue was purified by prep. HPLC to yield the
title compound (18 ng, 36% as a white solid. 'H NWVR (3005Miryus€R00B) 8
7.89 (1 H s), 7.18 - 7.53 (6H, m, 6.23 (IH, d, J = 7.6 164 15 August 2005
Hz), 4.98 (1 H m, 3.70 (I H dd, J =4.7, 13.5 Hz), 3.61 (1 H, dd, J =
7.0, 13.5 Hz), 2.94 (3H, s), 2.61 (3H, s). LCVMB (MtH)' mz 452 (t = 1.57
mn.). Exanple 47711150propylethylarmne(l70 uL}) and 2-fluoroethyl chloroformate (37 mg). The

()-2- {4 [2-(3- O QOGN endbedboioie Chilohll Bkeals RXA [H%rﬂuag&% pyri di

n- 3-yl}-7-nethyl Nzl m dazol e- - car oxyl1 ¢ aci I H NVR
(300 MHz, CD30D) 8niputss aftdriwhich)L.C/MSagalysiyshoped Biedeactgn, to Be dnfldied, Ths) , 6. 25

(I 93 oo o el e s by e Bl AR s ,
(3H, s). LCVB (AW ethmlz/\%@/ptl‘?dnﬂqorwm a¥id gradiseanPheefrat iSnshi¢rel §aporated
()-2-{4-[2-(3- Chl QS%vghgmulhkoa Jamwaanﬁ%ftaxée @@Jan%vﬁé@w;gcﬁssgwmfo p,yr' di

n- 3-yl}-7-nmethyl-3H benzim aoe5car caC|dtert butyl am de:
NVR (300 MHz, CD3wg)ang apdg@pplied k¢ a ¥arian Mapa B@ml-lEluse)SCJ?catgidgq1Hluu®)wnh7 24 -

7.40 (4H 1), 6. ZRednbl foﬂowelibyﬂoﬁm@ﬁméoﬁ a\(c]xhé‘k:eerl)ase (%6%17 @hzZO (2H,
M, 2.62 (3H s), 1.49 (9H s). 79 n,). 165
15 August 2005 EdePé‘Ff@I ﬂzysgsugpended in MeOH anleO aqueous HCI (1 equw)was added

()-2-{4-[2-(3- Nl rQnpbenion &swt@feewo@ma%m ﬁ@m%r% r&c@ﬂ'%%%@mﬂb/d' din

- 5 3-yl}-7-net hyl.3H benzi m dazol e- 5- carboxyllc acid hyl - am de:
| H NVR (300 MHz, @GIS36®) ofghetitsicomppindd¥6 mg): 48 I‘(IMMJ_OOM){Z OD@D)ﬁ 775030rs( 4H,

, 7.13 (1H, 5,641
Ty, TGI8 828 L o) oDl ity b gy h b 881 i af)
LCVB (MrH)' nf z 508 479 Hz)14.8B(dmi. aH)J = 29 Hz), 395 350(m, 10H), 2.63 (s, 3H); . LCMS
(M+H)* m/z 569,571.

Example 524

Cl

20 {5)-4-(2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-oxo0-1,2.dihydro-
pyridin-3-yl}-7-methyl-3H-benzoimidazol-5-yl)-piperazine-1-carboxylic acid 2-
methoxy-ethyl ester: 'H NMR (500 MHz, CD;0OD) § 7.53 - 7.22 (m, 7H), 6.26 (d,
1H, J =7.6 Hz), 4.96 (dd, 1H, ] = 7.0, 4.6 Hz), 4.31 - 4.27 (m, 2H), 4.05 - 3.55 (m,
12H), 3.39 (s, 3H), 2.64 (s, 3H); LCMS (M+H)" m/z 581, 583.
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10 Exanpl e
()-2-{4-[2-(3-Chl oro-phenyl ) - 2- hydr oxy- et hyl am no] - 2- oxo- 1, 2- di hydr o- pyri di
7

480 C1

n- 3-yl}-7-nethyl-3H benzi m dazol e-5-car boxylic acid
(2-norpholine-4-yl-ethyl) 15 amde: 11-1 NWVR (300 MHz, CD30D) S 7.58 (1 H,
s), 7.52 (111, s), 7.05 - 7.42 (5H, m, 6.22 (IH, d, J =7.6 Hz), 4.97
(IH, dd, J =4.9, 6.7 Hz), 2.60 - 4.07 (14H m, 2.61 (3151Aug)st 20066
(MtH" mz 551 (t = 1.49 mn.). Exanple 481 20 C1 166 15 August 2005
()-4-[1- (2 {4 [2 (3-Chl or o- phenyl ) - 2- hydr oxy- et hyl am no] - 2- oxo- 1, 2- di hydr o-
pyri di n- 3-yl m.i%x ﬁ'h benzi m dazol - 5-yl ) - met hanoyl ] - pi per azi ne-1 -
carboxylic aC|d tert- ester: 1H NVR (300 WHz, CD30OD) S 7.52 (1H, s),
7.50 (IH s), 7.24 - 7. 38 (4H m, 7.18 (1 H m, 6.22 (IH d, J= 7.6 Hz),
4.97 (IH m, 5 3.49 - 3.69 (10H, m,,2.62 (3H, s), 1.47 (9H, s). LCMS
(MH)' mz 607 (t = 1.90 nin.). Exampbhé 482 10

()-4-12-(3-Chl oro-phenyl) - 2- hydr oxy- et hyl 0] ¥ 33L4- net hyl - 6- ( 1- pi per azi n-
| - yl-methanoyl) -1 H benzi m dazol - 2- yI]-iH—pj( \2 one: To a solution of
()-4-11-

(2- (4-[2- (3-chl oro- phenyl ) - 2- hydr oxy- et hyl"8mi no],o,,, - 0x0-1, 2-di hydro- pyri di n-
3-yl)- 7-nethyl -3H benzi m dazol - 5-yl) - net hanoyl | - erazi ne-1 carboxylic
acid tert-butyl 15 ester (40 ng, 0.06 nmol) in ne nol (5 nL) was added
4.0 M HCl dioxane solution (0.1 rrL excess). The reaction m xture was

stirred at roomtemrature for 14 h. After concentration, the residue was
purified by prep At 2tid- [aﬂz‘éhlorryphwl)é l@@hwuﬂhylemmol Arpxo-d29dihkon whit e

1N (550 Wity B oo ooy

broad s), 3. 74 (1rP"‘ahestes MM?(S D101 555 (b, llél)d”Q 2.28 (m, 6H)36.26
Hz), 3.31 (4H, brogdis L L 0. mn.).
o ore a8s N o5 éilig% 1= 27683), 636 490 (- Y2 6 H)30 (i 7050764 s, syt 38!

9H); LCMS (M+H)* m/z 579, 581.

10
Example 526

15 (S)~4-(2-{4-[2-(3-Chloro-phenyl)—2-hydroxy-ethylamino]-Z-oxo-1,2-dihydro-
pyridin-3-yl}-7-methyl-3H-benzoimidazol-5-yl)-piperazine-1-carboxylic acid
prop-2-ynyl ester: 'H NMR (500 MHz, CD;0D) & 7.50 (brs, 1H), 7.43 - 7.20 (mn,
5H), 7.19 (brs, 1H), 6.25 (d, 1H, J = 7.6 Hz), 4.98 - 4.90 (m, 1H), 4.78 (d, 2H, I = 2.5

Hz), 3.95 - 3.30 (m, [0H), 297 (1, IH,J = 2.5 Hz), 2.62 (s, 3H); LCMS (M+H) m/z
20 561, 563.

Example 527
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15 August 2005

()-2-(4-[2-(3-Chl oro-phenyl) - 2- hydr oxy- et hyl am no] - 2- oxo- 1, 2-di hydr o- pyri di
n- 3-yl}-7-nethyl -3H benzi m dazol e-5-carboxylic acid cycl opropyl am de: tH
NVR (300 MHz, CD3OD) 8 7.80 (1H, s), 7.21 7.53 (6H m, 6.22 (1H d, J =
7.6 Hz), 4.99 (IH t, J =6.4 Hz), 3.59 - 3.76 (2H, m, 2.83 - 2.90 (IH,
m, 2.60 (3H, s), 0.81 - 5 0.89 (2H, m,0.64-0.73 (2H, n) 15ATdust BBEH™ ni z
478 (t = 1.60 min.). Exanple 484 10

()-2-{4-[2-(3-Chl oro-phenyl ) -2-hydroxy- et hyl am noj - 2- oxo- 1, 2-di hydr o- pyri di
n- 3-yl}-7-nmethyl -3H benzi m dazol e-5-carboxylic acid cycl opentylam de: tH

NVR (300 MHz, CD3OD) 8 7.97 (1 H, j'L716- 760(6H m, 6.22 (1 H d, J
= 7.6 H), 4.35 (IH, m, 3.58 - 3.6 ZH/\r’r) .2 2 (3H s), 1.29 - 2.07
(9H, m). LCMB (MiH)' miz 506 (t = 1.86 My anpl e 485
()-4-[2-(3-Chl oro-phenyl) - 2-hydr oxy- ethyl am o'] =1 4- met hyl - 6- (1- pi perid
in-1- 20 yl -methanoyl) -1 H benzoi m dazol - 2y ] - pyridin-2-one: 1H NVR (300

MHz, CD3OD) 6 7.53 (1 H, s), 7.46 (1 H, s), 7.1°8 - 7.41 (4H, m, 7.07 (IH,
s), 6.23 (1 H d, J =7.6 H), 4.98 (1 H dd, J{=>#48, 6.6 Hz), 3.60 -
3.74 (5H, m), 3.18 - 3.24 (1 H m, 2.60 (3H mM,%l.43 - 1.7 (6H m. LCVS
(MtH)' mz 506 (t = 1.78 min.). 168 15 August 2005 Exanple 486 ()-2-{

4-[ 2- ( 3- Chl or o- phenyl ) - 2- hydr oxy- et hyl am no] - 2- oxo- 1, 2-di hydro-pyridin- 5
3yl ] - 7- net hyl - 3H. EBri(2ridel2 X3 Beorso-damdsbonsytihenyd k 2-dhydrosy-ethyiapliaeli BHexo-1124 NVR

(b e 6raa {1 Tpabnrckity, @L{ gt olhenithmidayal s oefibine/1.afbaryfe 40
M), 3.69 (111, 5ddacidtert-bum] esta: B NMR (380 BHz CDM)DXH.65)(brs, GHR 7.48 3 728Kin) |

2.61 (3H, s), 1.19g, 200061 s oM 10,5Qs LS (A, P2074s), 3 002 B )

10 Exanpl e 487 HN

()-4-[2-(3-Cnl orolﬂhér?Ql -)345-(hy APl §.82 (sh$H R RO hG) 313), 142 (e PHY ILOMY (MAH)Y net hy| -
15 piperidin-1-yi ),gzr@t hasyoyl | - 1H-benzi m dazol - 2-yl ] - I H pyri di n- Zone: ' H NWVR
(300 MHz, CD30OD) S 7. &) (i'H s), 7.49 (1H, s), 7.21 - 7.39 (4H m), 7.14
(1H, s), 6.24(1H d,J=7.6Hz), 4. 96(1H, dd, J=4.7,7.0Hz), 3. 68(1H, dd, J=4.7,13. 6

16 Example 528

Br

OMa

(5)-4-(2-{4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino}]-2-0xo-1,2-

i5  dihydro-pyridin-3-yl)-7-methyl-3H-benzimidazol-5-yl)-piperazine-1-carboxylic acid
ethyl ester: 'H NMR (400 MHz, CD;0D) § 7.80 (1H, s), 7.63 (1H, narrow d, J = 1.8 Hz),
752 (1H,s),742(1H,d, /= 75Hz), 737 (1H, dd, J = 1.8, 8.4 Hz), 7.00 (1H,d, /=84
Hz), 6.31 (1H, d, /= 7.5 Hz), 4.89 (1H, m), 4.22 (2H, q, J = 7.1 Hz), 3.98 (4H, br 5), 3.84
(3H, 5), 3.70 - 3.72 (4H, m), 3.59 - 3.60 (2H, m), 2.67 (3H, s), 1.31 (3H, t, J = 7.1 Hz).

20 LCMS (M+H)" m/z 625 (t = 1.45 min.).
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Hz), 3.60 (1H, dd, J = 7.0, 13.6 Hz), 2.62 (3H, s), 1.93 - 1.72 (9H, m,
1.00 (3H, d, J =6.3 Hz). LCVMS (MtH)' nmlz 520 (t = 1.97 min.). 20 169 15
August 2005 Exanple 488 M ()-4-[2-(3-Chl oro-phenyl)-2-hyd

roxy- et hyl am no] - 3-[ 6- (4, 5-di hydro-thi azol -2- 5 .

yl)-4-nmet hy] - 1H- benzi m dazol - 2-yl ] - 1H pyridi n-2-one: To a solution of
_)-2-(4 15 August 2005

[ 2- (3-chl oro- phenyl ) - 2- hydr oxy- et hyl am no] - 2- oxo-1, 2-di hydr o- pyri di n-3-yl)
-7- nmethyl - 3H benzi m dazol e-5-carbonitrile (100 ng, 0.24 mml) in nethanol

(20 nL) was added Yol than drochl ori 0. 36 |) and
triethyl ani ne Ige omem s¥YyP ‘s%gd ?@ggﬁe&feﬂﬁr%ﬁﬁ’éﬂéﬁs@ﬁéﬁﬁ% @ fef | ux
for 14 h and cooI edI ad illﬂstra:lem hleerpathetnetikod difatlalation 0L £ pipeaizing deritfibre
residue was purified by prep. HPLCto vyield the title conpound (76 ng,
66% as a yellow solid. "H NWVR (300 MHz, CD30D) 8 8.10 (1H, s), 7.71 (IH,
s), 7.66 (IH, s), Exadiple 7295Gefeth] prodedube (88 eXahiplesd29-340)= 7.6 Hz), 5.01 (1 H,
dd, J = 4.2, 7.0 Hz), 458 (2H t, J =8.6 Hz), 3.91 (2Ht,J=8.6 Hz),
3.73 (1H, dd, J = 4.2, 13.7 Hz), 3.63 (1 H, dd J=7.0, 13.7 Hz), 2.64
(3H, s). 15 LCMB (MrH)® mz 480 (t =*="1720 i Exanple 489 0 C
()-2-(4-[2-(3-Chl oro-phenyl ) -2- hydr oxy- e&‘hygf‘mz-oxo-l,z-di hydr o- pyri di
r e

n- 20 3-yl)-7-nmethyl - 3H benzi m dazol e-5-ca e: To a suspension of

()-2-(4-12 -
(3-chl oro- phenyl ) - 2- hydr oxy- et hyl am no] - 2--ea0- ¥"2- di hydr o- pyridin-3-yl)-7-m
et hyl - 3H benzi m dazol e-5-carbonitrile (76 ng, O: #mol ) in toluene

(anhydrous, 20 nmL) was added diisobutylalum nium Ll 4 Mtol uene sol ution)
(0.65 m., 0.97 Mol ) at - 78C under nitrogen. The m xture was stirred at
-78C for 6 h. Ethyl acetate (1 nL) 25 was then added foll owed by water (0.5
m.). The m xture W&B4$3- (%@udrm-mﬂmny-ﬁﬁ&yb&-mdgua&etﬁﬂﬂﬁinbpm[a&m&rﬁor 20

T comcem ot " BT L LT G e
title conpound!q 4 styyed R 0&‘b12d3&m4§mm@y—phﬁymmy@wﬁemm@3qm) S
L'Z)GS 5( |4ng 153_{ 7. n‘i’e?lgﬁ % é}ﬁ)erﬁ)n’-l ;l I%flbenzglmﬁgz(gl %@l) m pyr@du?g o('njz H’OO m?g,dl 162 7.6
mmol) in 1,4-dioxane (4.0 mL), ethanol (0.8 mL), methanol (0.8 mL) was added N N-
diisopropylethylamine (0.30 mL}) and 1-bromo-3-fluoropropane (85 pul). The reaction
was heated at 80 °C for 12 h. The reaction mixture was then purified on reverse phase
15 preparative HPLC using a methanol / water / 0.1% trifluoroacetic acid gradient. The
fractions were evaporated to give the title compound as a trifluoroacetic acid salt,
which was dissolved in methanol and applied to a Varian Mega Bond-Elute SCX
cartridge. Elution with methanol followed by 2.0 M NH3 / MeOH gave the free base
(39.3 mg). This material was suspended in MeOH and 1.00 N agueous HCI (2
20 equiv.) was added. The resulting solution was filtered through a 45 pm filter and
evaporated to give the bis HCI salt of the title compound (43.5 mg): 'H NMR (400
MHz, CD;0D) § 7.43 — 7.37 (m, 2H), 7.28 (dd, 1H, J = 2.0, 8.6 Hz), 7.16 (brs, 1H),
7.08(d, 1H,J=1.7Hz), 7.01 (d, 1H, ) = 8.5 Hz), 6.24 (d, 1H, J = 7.7 Hz), 4.84 - 4.78
(m, 1H), 4.60 (dt, 2H, J = 5.7, 47.1 Hz), 3.95 - 3.88 (m, 2H), 3.83 (s, 3H), 3.78 - 3.71
25 (m, 2H), 3.53 - 3.14 (m, 8H), 2.59 (s, 3H), 231-2.16 (m, 2H); LCMS (M+H)" m/z
569, 571.
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1H m, 3.53 - 3.79 (2H, M, 2.62 (3H, s). LCMS (MH)" mz 423 (t = 1.79
.). Exanple 490 NH 10
[ 2- (3-Chl or o- phenyl ) - 2- hydr oxy- et hyl am no] - 3-[ 6- ( 1- hydr oxy- | - net hyl -
| )-4-nethyl -1 H benzi m dazol - 2-yl ] -1H pyridin-2-one: To a sol ution of

[ -
(3-chl or o- phenyl) - 2- hydr oxy- et hy] am no] - 2- oxo- 1, 2- di A§dkugysy 2085n- 3- yI
- t hyl - 3H benzi m dazol e-5-carboxylic acid ethyl ester (40 ng, 0.08
mmol) in THE (5 nL) was added nethyllithium (1.4 M THE sol ution, 0.57 i,
0.8 mol ) at -78C 15 under nitrogen. The reaction m xture was gradually
war ned to roomten‘&‘?‘ﬁ'ﬂfrséo overnight. After quenching wth water, the
m xture was partitioned between ethyl acetate and water. The organic
| ayers were washed with brine, dried over_ Na2SOH4, and concentrated in
vacuo. The residue was purified by prep ’ﬁRI,_C te weld the title conpound
(13 ng, 36% as a colorless oil. 'HNI\/R‘Z‘?} 4 OD) 8 7.66 (1H, 20 s),
7.47 (1H, s), 7.26 - 7.41 (5H, m, 6.26 (IHYd = 7.6 Hz), 4.92 (IH, m,
3.54 - 3.61 (2H, m, 2.62 (3H, s), 1.60 (6H, s). LCMS (MH)" mz 453 (t =
1.46 nin.). Exanple 491 HN 171 15 August 2085 "
()-3-(6- Am nonet hyl - 4- net hyl -1 H benzi m dazol - 2-yl @[ 2-(3-chl oro-phenyl)-2
- hydroxy-ethyl am no] - 1H pyri di n-2-one: To a sol ution of
()-2-(4-[2-(3-Chl oro-
phenyl ) - 2- hydr 0x%y - é)ky2a@Chddrephexyd)-2-h2drdx stylaming]3di614-82-fhorp-ethytiet hyl - 3H-
benzi m dazol e-5-ca i id 1 20, 0 L). L,n T m.) was
5 added borane-tet P%‘i%&%fﬁﬁ%ﬁm%%&g% R szg?%'gﬁgin;'py(r b‘i.lﬁ'g'o“ Hﬁdﬁ}f& mol ) .
The reaction m xt (408 Mids CELODy @d45+ 720 Gm SN EF Gisit), 709 (1) 1H), & (duéhched
with acetic acid (2 S r val no vent,, t resi due was
extracted with Et OAc 7%’%5%%%_%\% f{r]nt%?[ ’nég,a_ I"Ise(SL 2@%?9%2%64[“ Qﬁpeﬁd g
concentration, the3d:LdMHMEDHEARS. SWurified by prep. HPLC to yield the
title conpound ,;11.5 ng, 60% . 'H NVR (400 to Mz,
CD30D) 87.53(1H,s),7.50(1H,s),7.39(IH,d,J=7.5Hz),7.24-7.32(3H, m), 7.13 (1
H s), 6.26 (1 H, Hxample5315 H7) 4.99 (1 H dd, J = 4.8, 6.8 Hz), 4.19

(2H,'s), 3.72 (1 H dd, J = 4.8, 13.6 Hz), 3.64 (1 H dd, J = 6.8, 13.6
Hz), 2.62 (3H, s). LCMS (MrH)® mz 424 (t = 2.10 nin.). 15 Exanple 492

()-4-[2-(3-Ch|oro-pheny|)-2-hydroxy-%$ﬁ§[§pinoh- (6- hydr oxymet hyl - 4- et hy!|
-l H benzi m dazol - 2-yl)-1H pyri di n- 2- one: i on of
()-2-(4-[2-(3-Chl oro-phenyl)-2 -~

~a el Holw

i5  (8)-4-[2-(3-Chlero-d4-fluoro-phenyl)-2-hydroxy-ethylamino]-3-{6-[4-(3-fluoro-
propyl)-piperazin-1-yl]-4-methyl-1H-benzoimidazol-2-yl}-1H-pyridin-2-one: 'H
NMR (400 MHz, CD;0D) 8 7.52 (dd, 1H,J=2.1,7.2 Hz), 7.40 (d, 1H,] = 7.6 Hz),
7.35-7.12(m, 3H), 7.08 (d, 1H, J = 1.7Hz), 6.25 (d, 1H, ] = 7.7Hz), 4.90 — 4.82 (m,
1H), 4.60 (dt, 2H, J = 5.4, 47.1 Hz}, 3.96 - 3.10 (m, 12H), 2.60 (s, 3H), 2.28 - 2.13
20 (m, 2H); LCMS (M+H)" m/z 557, 559.
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20 hydroxy- et hyl am no] - 2- oxo- 1, 2-di hydro-pyridin-3-yl )-

- 3H benzi m dazol e-5-carboxylic acid ethyl ester (25 ng, 0,054 mml) in

met hanol (2 nL) and acetic acid (1 nL). was added NaBH4 (10 ng, 0.27 mmol)
at -20C. The reaction mxture was stirred at -20C for 30 mn. and quenched
wi th isopropanol (5 drops). After renoval of nost solvent, the residue was
extracted with Et OAc, washed with water and brine, dried d9AUNSPIIMS After
25 concentration, the crude product was purified by prep. HPLC to yield the
title conpound (18 ny, 62@6 "H NWR (300 MHz, CD30OD) 8 7.50 (IH, s), 7.48
(1H, s), 7.25 - bt cas 7.22 (I H s), 6.25 (1 H d, J =7.6 Hz),
4.89 - 4.94 (1 H R“fé(zH s), 3.51 - 3.62 (2H m), 2.62 (3H s).
LCVS (M+tH)' m z 425 (t = 1.64 min.). 172 15 August 2005 Exanpl eTMass
#NameBMVS-#(mn) (MeH) ' m z () - 2-{4-[ 2:43~Chl oro- phenyl ) - 2- hydr oxy-"

493et hyl am no] - 2- oxo- 1, 2- 1. 68437 di hydr o{pyridith-R-wyl }-7-(f)

met hyl - 3H benzi m dazol e-5- carboxlic acid aﬁ§ﬁé{ -2-(4-[2-(3-Fl uoro-
phenyl ) - 2- hydr oxy- 494et hyl am no] - 2- oxo-1, 2 90 1

di hydro-pyridin-3-yl}-7-(b) nethyl - 3H—ben2|n1dag - carboxlic acid ethyl
ester (t)-7-Chloro-2-(4-[2-(3- chloro-phenyf)-2- droxy-

495et hyl anuno] - 2- oxo-1, 2- 2. 06487 di hydro-pyridin -yI) 3H (d)
benzi m dazol e-5-carboxylic acid ethyl ester

5  (5)}-4-{2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino]-3-{6-{4-(3-fluoro-
propyl)-piperazin-1-yl}-4-methyl-1H-benzoimidazol-2-yi}-1H-pyridin-2-one: 'H
NMR (400 MHz, CD;0D) 4 7.58 (d, 1H, J =2.0 Hz), 7.43 (d, 1H, T = 7.6 Hz), 7.34
(dd, 1H,J =2.0, 8.5 Hz), 7.19 (brs, 1H), 7.11 (brs, 1H), 7.00 (d, 1H, J = 8.5 Hz), 6.26
(d, 1H,J = 7.7 Hz), 5.90 — 4.82 (m, 1H), 4.61 (di, 2H, J = 5.4, 47.1 Hz), 3.95 - 3.12

10 (m, 12H), 3.85 (s, 3H), 2.62 (s, 3H), 2.30 - 2.14 (m, 2H); LCMS (M-+H)" m/z 613,
615.

Example 533

15 <

(5)-4-{2-(3-Chloro-phenyl).2-hydroxy-ethylamino]-3-{4-methyl-6-[4-(3,3,3-
trifluoro-propyl)-piperazin-1-yl]-1H-benzoimidazol-2-yl}-1H-pyridin-2-one: 'H
NMR (300 MHz, CD;OD) 6 7.50 - 7.10 (m, 7H), 6.26 (d, 1H, ] = 7.5 Hz), 4.96 — 4.88

20 (m, 1H), 4.00-3.15 (m, 12H), 3.00-2.82 (m, 2H), 2.61 (s, 3H); LCMS (M+H) m/z
575,577,
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(t)-7-Ch loro-2- { 4-[2-(3- chloro-phenyl)-2-hydroxy- 496et hyl am no] - 2- oxo-
1, 2-1.54458 di hydro-pyridin-3-yl }-3H (d) benzi m dazol e-5-carboxylic acid
am de ()-7-Chloro-2-(4-[2-(3- chtoro-phenyl)-2-hydroxy-1. 69459

497et hyl am no] - 2- oxo- 1, 2-!f(d) di hydro-pyridin-3-yl }-3H

benzi t ni dazol e-5-carboxylic acid ()-2-(4-12-(3-Chloro- phenyl)-2-hydroxy-
498et hyt anmi no] - 2- oxo- 1, 2- 1. 98481 di hydr o- pyri di n- 3-yl ) - 7- {9)Auguisy 2035

H benzi m dazol e-5- carboxlic acid ethyl ester () 2- (4-[2-(3-Chloro-
phenyl ) - 2- hydroxy- 1. 51452 499et hyl am no] -2 oxo-1, 2-(d) di hydro-pyridin-3-yl
}-7- ethyl-3Hbenz i mdazol e-5- carboxlic acid anlde 173 15 August 2005
(S) - 7- Brono- 2- [ 4- ( ExapplerBdy et hyl - 2- phenyl - Ew' j 2. 06511

500et hyl am no) - 2- oxo- 1, 2-(b) di hydro-pyridin-3-yll-3H benzi mi dazol a-5
-c arlwxyl i s acid ethyl ester. ()-ZALQ:L%-(B-BFOHD-p phenyl ) - 2- hydr oxy-
501et hyl am no] - 2- oxo- 1, 2- 1. 99511 F 1 9

k/“ : H
7{;?,; ¢ s
HN

5 (5)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-3-{6-[4-(3-fluoro-propyl)-
piperazin-1-yi]-4-methyl-1H-benzoimidazol-2-yl}-1H-pyridin-2-one: 'H NMR
(300 MHz, CD;0D) & 7.46 — 7.25 (m, 5H), 7.19 (brs, 1H), 7.11 (brs, 1H), 6.27 (d, 1H,
J=7.7 Hz), 4.95 ~ 4.86 (m, 1H), 4.62 (dt, 2H, J = 5.4, 47.1 Hz), 3.98 - 3.15 (m, 12H),
2.62 (s, 3H), 2.35 - 2.12 (m, 2H); LCMS (M+H)" m/z 539, 541.
10
Example 535

F. F

Ly
Cri-

“2HCt

F T
%f

g

é}a

15 (8)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{4-methy!-6-[4-(3,4,4-
trifluoro-but-3-enyl)-piperazin-1-yl]- 1H-benzoimidazol-2-yl}-1H-pyridin-2-one:
LCMS (M+H)"* m/z 587, 589.

Example 536
20

189



di hydro-pyridin-3-yl)-7-(b) methyl-3H benzi m dazol e-5- carboxylic acid
ethyl ester 1|)--p phenyl)-t-hydroxynet hydroxynet m henyhyl -

502ehyl am no] - 2- oxo- 1, 2- 1. 89481 di hydro-pyridi n-3-yl)-7-(hb)

met hyl - 3H benzi m dazol e-5- carboxylic acid ethyl ester
(S)-2-[4-(2-Hydroxy-2- phenyl -et hyl am no) - 20xo- 1. 84433

5031, 2-di hydro-pyridi n-3-yl]-7-(b) nethyl-3H benzi i dazol #¢5Rugtst BBRS| i c
acid ethyl ester ()-4-[2-(3-Chloro-phenyl)- 2-hydroxy-ethylamno]-3-[4
504net hyl - 6- (1Htetrazol -5-y1)-1. 92463 1H benzi m dazol -2-yl]-1H(f)

di n- 2-one General Procedure for Suzuki couplings, Exanple 5005 -509 (Schene
V, 18) Example 505 5 '

(S) - 4- (1- Benzyl - 2- h§-ti-Gx§hletoknhenyh-AS)-hBdrpxty-ethylayinod-3 héh (A3-AkdreBdiydiaxydazol -
2-yl)-1H pyridin-2 o . . )

(S)- 4- (1- benzyl - 2- t?l:?) gﬂm?agtﬁpiy ﬁa?n%ghct) llH lregztgmldazoi 42 %lﬁ ﬁyrlfm 2-one:

H benzi ni dazol e- 2- y}§ I(-Mﬂi]/lﬁllﬂllﬁﬁzﬁﬂne (50 my, 0.072 mmol), phenylboronic
acid (13 ng, 0.14 mmol), and 2 M K2CA (0.108 nL, 0.22 mol) in THE (5 m)
was added Pd(PPh3)4 (8.3 , 0.007 nmml). The m xture was heated to 10
reflux 14 1't. Upon EXMI$g37 the reaction nixture was diluted with CH2Cl 2,
washed with 174 15 August 2005 saturated NaHCO3, dried over Na2SO4, and
concentrated in vacuo. The residue wgs used for the next step w thout
purification. LOMB (MrH)® niz 693 (t =<2{82 mim ) The crude product was
treated with 4 N HCl dioxane sol ution (54\rﬁ_ )-L@h

#
N

HN

2 HOY Hol+
=]

16 (5)-4-f2-(3-Chloro-phenyl)-2-hydrexy-ethylamino]-3-{6-[4-(2-hydroxy-2-methyl-
propyl)-piperazin-1-yl}-4-methyl-1H-benzoimidazol-2-yl}-1H-pyridin-2-one; 'H
NMR (400 MHz, CD,0D) 6 7.44 - 7.22 (m, 5H), 7.15 (brs, 1H), 7.08 (brs, 1H), 6.25
(d, 1H, J = 7.6 Hz), 4.88 — 4.80 (m, 1H), 3.86 ~ 3.81 (m, 4H), 3.55 — 3.32 (m, 6H),
3.28 (s, 2H), 2.60 (s, 3H), 1.38 (s, 6H); LCMS (M+H)" m/z 551, 553.

15
Example 538

cl

20 (5)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino)-3-{6-{4-(2-hydroxy-ethyl)-
piperazin-1-yl]-4-methyl-1H-benzimidazol-2-yl}- 1H-pyridin-2-one: 'HNMR (400
MHz, CD;0D) 8 7.50 (IH, s), 7.25 - 7.35 (4H, m), 7.04 (1H, s5), 6.97 (1H, 5), 6.22
(1H, d, /= 6.8 Hz), 4.93 - 4.95 (1H, m), 3.21 — 3.96 (14H, m), 2.57 (3H, s). LCMS
(M+H)" m/z 523 (t= 1.11 min.).
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tenperature for 6 h. After concentration in vacuo, the residue was purified
by prep. 5 HPLC to yield the title conpound (17 ng, 34% as a white solid.
1H NWVR (300 VHz, CIBCI»87.13-7.67(13H,n),6.15(1H,d,J:7.4FE),3.99-4.11
(1H m,3.74 - 3.77 (2H, m, 3.16 (1H, dd, J 5.4, 13.6 Ft) 2.97 (1H, dd,
= 7. 8 13.6 FE) 2.69 (3H s). LCMS (NHFD niz 451 (t = 2.04 mn. % 10
Exarrpl e 506 (S)-4-(1-Benzyl -2-hydroxy-ethyl ani no) - 3- ( 4- meﬂﬁyf\uguthOO
H benzi m dazol -2-yl)-1H pyridin-2-one: ' H NWR (300 MHz, CD30OD) S 6.98 -
7.46 (9H, m, 6.15 (1 H d, J =15 7.5 Hz), 3.99 - 4.04 (1H, m, 3.75 (2H,
d J=51Hz), 3.16 (1H, dd, J= 5.1, 13.6 Hz), 2.95 (1H, dd, J = 8.1, 13.6
Hz), 2.61 (3H, s). LCM5 (MtH)' nmz 375 (t = 1.72 min.). Exanple 507 20
(S)-4-(1-Benzyl - 2- IBsdimpleys3et hyl am no) - 3- [ 6- ( 2- met hoxy- phenyl ) - 4- met hyl - | H
benzi m dazol - 2-yl ] - 1H pyri di n- 2- one: Ad NVR (300 MHz, CD3OD) 8 6.99 - 7.59
(12H, m, 6.16 (1 H d, J =7.5 Hz), 4.02 MH, m, 281 (3H, s), 3.76 (2H,
d J =41 Hz), 2.96 - 3.20 (2H, m, 2.66 ¥ (MtH)© nmfz 481 (t
= 2.00 min.). 25 175 15 August 2005 Exanple 5 4
(S)-4-(1-Benzyl - 2- hydr oxy- et hyl am no) - 3- (6- (4-f'l uor®¥; phenyl )-4-nethyl-IH 5
benzi m dazol - 2-yl ] - 1H pyri di n-2-one: 'H NTMR (300, , CD3OD) S 7.10 - 7.66
(12H, m, 6.13 (I H d, J =7.6 Hz), 3.99 - 4.04 (1 m, 3. 76 (2H, d, J =
5.0 Hz), 3.16 (1H, dd, J =5.0, 13.6 Hz), 2.96 (1 y J =8.1, 13.6
Hz), 2.65 (3H, s). LCMs (MrH)' mz 469 (t = 2.07 mn.pme tO Exanple 509 w
(S)-4-(1-Benzyl - 2- hydr oxy- et hyl am no) - 3-[ 6- (4- net hoxy- phenyl )-4-nethyl -1 H
benzi m dazol - 2-yl]-1H pyridin-2-one: 'H NVR (300 VHz, CD30OD) S 6.97 - 7.65:
15 (12H, m), 6. 34 (DH-12(3-Bremy-4gnethyxy-pheay))-2-hpdrogiethylaming-BE-A3H s), 3. 76
(2H, d, J 5.0 Hz) hy«?m? efhy%g;;% :(z?ri-!l-ym4umgtnﬁ711}gﬁ&z:ﬁ%ﬁamﬁ-%&ﬁ/ﬁaldm- [z 481

(t = 2.01 mn.). Ceneral Pr ure for Buc cou
516 Scherme V, 19 E;(ﬁnw}\@/IEQ@OWZ_Li@gOD)B’JGO(IH narrow d, J = 2.0 Hz), 7.40 (1H, d, J—

7.6 Hz), 7.35 (1H, dd, 7= 2.0, 84 Hz), 7.13 (1H, s), 7.09 (1H, 5), 6.99 (1H, d, J=84
Hz), 6.25 (1H, d, J =7.6 Hz), 4.82 - 4.87 (1H, m), 3.76 — 3.97 (6H, m), 3.84 (3H, 5),
10 3.24-3.52 (8H, m), 2.60 (3H, s). LCMS (M+H)" m/z 597 (t = 1.09 min.).

Example 540

15
{3)-[4-(2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-o0x0-1,2-dihydro-
pyridin-3-yl}-7-methyl-3H-benzoimidazol-5-yl)-piperazin-1-yl]-acetonitrile: 'H
NMR (400 MHz, CDs0OD) & 7.50 - 7.25 (m, 7H), 6.28 (d, 1H, J = 8.0 Hz), 4.95 - 4.88
(m, 1H), 4.32 (s, 2H), 3.75 ~ 3.62 (m, 4H), 3.60 ~ 3.35 (m, 6H), 2.63 (s, 3H); LCMS

20  (M+H)" m/z 518, 520.

The following examiples (541-553) were prepared according to Scheme VII and

III and illustrate the acylation of a piperazine derivative
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15 August 2005

(S)-4-(1-Bnzyl - 2- hydr oxy- et hyl am no) - 3- (4- net hyl - 6- norpholin-4-yl -1 H

benzi m dazol -2-yl) -1 H pyridin-2-one: A m xture of

(S)-4-(1-benzyl-2-trityl oxy-

et hyl am no) - 3-[ 6- br ono- 4- net hyl - | H- benzi m dazol -2-yl ] -1 H pyridin one (150
my, 0.216 mmol), norpholine (28.2 ny, 0.324 mol), pall adlglﬁtl%éeaeé (2.4
ng, 0.01 5 nmol), tri-tert-buyl phosphine (4.4 ng. 0.02 nunol), and sodium
tert-butoxide (104 ng, 1.08 mmol) in toluene (5 nmL) was heated to 100C for

14 h under nitrogens Eﬁﬁﬁdi?@&&k&?? rgrﬂg_ pl%pg) £&k34 0 room tenperature
rac

and diluted with Etéac fter 1 on, inéd organic | ayers were
washed with water, brine, dried over Na2804. Concentrati on gave a browni sh
resi due, which was treated with 4 N HCO d0 di oxane solution (3 nL) at room
tenperature for 6 h. After renoval & ol ventb the residue was
purified by prep. HPLC to yield the titlése #18 ngy, 18%. 'H NWR
(400 MHz, CD30D) 8 7.59 (1 H, s), 7.12 - Q@Z\ , 6.12 (1 H d, J =
7.6 Hz), 4.01 - 4.08 (5H m, 3.76 (1 H, dd, J =4.8, 11.1 Hz), 3.71 (1H,
dd, J =5.2, 11.1 Hz), 3.32 - 3.10 (4H mMhua3.@{(l H dd, J = 5.6, 13.7
Hz), 2.92 (IH, dd, J=8.0, 13.7 15 Hz), 2.65 (3H o LCMS (MtH)' mfz 460
(t =1.30 min.). Exanple 511 20

()-4-[2-(3-Chl oro-phenyl) - 2- hydr oxy- ethyl am’ no] 3-(4-met hyl - | H

b 1 a2 ) SRR e A R o b, 7 5
13.8 Hz), 3.54 (| pigeraiih-1-31]-4-niethyl- lmbﬁlzﬁn')ldazﬁl-ﬁil}-(lﬂkbyr@n-z-loﬁlﬁfc( Mitied Nl z
O)-a: [ 2. (3- Crl or o- ERaney + R (UELAIRn PR Pud b eyt Spiee: a. 1
5 1H benzi m dazoi - 2 Wit h=bendoimyidizdl-2ry12-1 Hrpyridint3-ode 7 Q180 @. lﬁﬂmm@myd&ug 14 (1
A 8? 502 1HzH) Rl "%‘fg‘d@d‘e‘ﬁ’soéﬁ % Ja‘d‘ﬁdd‘ (?“é’ﬂe‘éyl?‘“’ﬁ%‘}'?%’&? 2 ( Lot
(IH d, J=7.6 lpiz) cthglc@!godu(n;_de}ﬂydrddﬁorﬂic:el 13 nig, 05846mpip)), -Byd?q'ky(a&lzdsﬂnazjﬁb, J =
0 A5 5 Sy skl £ Byl .
fluorobutync acid (31 mg, 0.291 mmol see 0 Hagan D., J. Fluorine Chem., 43,
(1989), 371-377) and the mixture heated to 80 °C for 3 h. The reaction mixture was
then punified on reverse phase preparative HPLC using a methanol / water / 0.1%
15 trifluoroacetic acid gradient. The fractions were evaporated to give the title
compound as a trifluoroacetic acid salt, which was dissolved in methanol and applied
to a Varian Mega Bond-Elute SCX cartridge. Elution with methanol followed by 2.0
M NH3 / MecOH gave the free base (35.9 mg). This material was suspended in MeOH
and 1.00 N aqueous HCI (2 equiv.) was added. The resulting solution was filtered
20 through a 45 um filter and evaporated to give the bis HCI salt of the title compound
(37.6 mg): '"H NMR (400 MHz, CD,0D) 8. 7.61 (brs, 1H), 7.47 (brs, 1H), 7.44 - 7.20
(m, 5H),6.27 (d, 1H,J = 7.6 Hz), 4.92 (dd, I1H, ) = 4.4, 7.3 Hz), 4.50 (dt, 2H, ] = 5,9,
47.3 Hz), 4.05 - 3.40 {m, 10H), 2.64 (s, 3H), 2.63 (1, 2H, ] = 7.6 Hz), 2.09 - 1.95 (m,
2H); LCMS (M+H)* m/z 567,569.
25
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+ mz (t)-3-(6-Brono-4-nethyl- iH benzimdazol-2-yl)-4-

513[ 2- (3-chl or o- phenyl ) -2-2. 08473 hydr oxy-ethyl am no] 1H(t) pyridin-2-one
()-4-[2-(3-Chl oro- phenyl)-2-hydroxy- 514 ethyl am no]-3-[6-(4-1.96501 514
nmet hoxy- phenyl )-4-(t) nethyl-1 H benzimdazol- 2- []-1H ridin-2-one
()-4-[2-(3-Chloro-p, y phenyl)-2-hydroxy-1. 65395 ‘

515et hyl ami no] - 3- (4-net hyl - (t) 1H benzi mi dazol - 2-yl)- | H 1biAtigust 2662
(S)-4-(1-Benzyl -2- hydroxy-ethyl am no)-3-(4-1. 39458

516net hyl - 6-pi peridin-i-yl-(b) I H benzimdazol-2-yl)- 1H ridin-2-one 178
15 August 2005 The ollpé&gg exanpl es 517-519 were prepared according to
Schenes VI and *amBleRiamml e 517

(S)-4-[2-(3-Ch|oro phenyl ) - 2- hydr oxy- et hyl am no] - 3- (4- net hyl - 6- pi perazi n-1 -
yl - 10 1H—benzoinidazol-2-y|)-1Fprridim 2-one: '"H NWR (500 MHz, CD3OD) 6
7.54 (brs, 1H), 7.40 - 7.20 (m 4H), (brs lkb 6.84 (brs, 1H), 6.25

(d, 1H, J = 7.60 Hz), 501-491(m 1@., 73%@d, |H), 3.65 (dd, 1H),
3.45 - 3.25 (m 8H), 2.56 (s, 1@@—{5

+ HEl HOllr

5 (S)—4-[2-(3-Chloro—phenyl)-Z-hydroxy-ethylamino]—_3—{6-[4-(2,2-dif!uoro-aoetyl)-
piperazin-1-yl]-4-methyl-1H-benzoimidazol-2-yl}-1H-pyridin-2-one: LCMS
(M+H)* m/z 557, 559.

Example 543

(§)-4-[2-(3-Chlore-phenyl)-2-hydroxy-ethylamino}-3-{6-[4-(2-methanesulfonyl-
acetyl)-piperazin-1-yi]-4-methyl-1H-benzoimidazol-2-yl}-1H-pyridin-2-one:
LCMS (M+H)* m/z 599, 601.

15

Example 544

€l

(8)-3-[6-(4-Acetyl-piperazin-1-yl}-4-methyl-1H-benzoimidazol-2-yl}-4-[2-(3-
20  chloro-phenyl)-2-hydroxy-ethylamino]-1H-pyridin-2-one: 'H NMR (500 MHz,
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3H); LCMS (MtH)' m z 479, 481. 15 Exanple 518

()-4-[2-(3-Chl oro-4-net hyl sul fanyl - phenyl ) - 2- hydr oxy- et hyl am no] - 3- (4- net hy
| - 6-pi perazin-1-yl-IH benzoi m dazol -2-yl)-1H pyridin-2-one: "H NVMR (500
MHz, 20 CD3COD) 8 7.47 (brs, IH, 7.38 - 7.29 (m 2H), 7.19 (d, 1H J = 8.3
Hz), 7.03 (brs, | H), 6.98 (brs, 114), 6.26 (d, | H J =7.7 Hz), 4.90 -
4.81 (m 114), 3.65 - 3.35 (m 10H), 2.56 (s, 3H), 2.42 (5 Awst 20056
(MtH)' mlz 525, 527. 179 15 August 2005 Exanple 519 xn 5

(S)-4-[2-(3-Chl oro 4-fl uoro- phenyl) - 2- hydr oxy- et hyl am no] - 3- (4- net hyl - 6-

CoBoD) 8 761 (dd, CTRC0) Lot 150 Sk B Dy G B, ol 20

7.5 Hz), 7.17 (ddHe)983 +90amOIHB4.62 Hap) (rﬁ‘ﬂ{a Y5350, 616, 2558 (¢, BH3, 2.21H) |
6.25 (d IH J =7 3.73 - 3.60 (m 2H). 3.45
23,30 (m 8H), ?63!(152)&%@*9'&@%% 4(23%1) iz 497, 499. The fol | owi ng

exanpl es (520-522) were prepared according to Scheme VH and |H and
illustrate the gl kyd %g& pRB349f a piperazine derivative 15 Exanple 520
(CGeneral. procedure tor exanples 520-522) (S)-3-]

4-(2-{4-[2-(3-Chl oro- phenyl) - 2- hydr oxy- et hyl am no] - 2- oxo- |, 2- di hydro 20
pyridin-3-yl]-7-nmethyl - 3FLben20|n1da;QJv§\yl) pi per azi n- I-yI] propionitrile
. To a stirred solution of

4-[ 2- ( 3- Chl or o- phenyl ) - 2- hydr oxy- ethylanlﬁor g#hyl - 6-
pi perazin-1-yl -1 H benzoi m dazol - 2-yl) - 1H—pyrﬁ§§gr e (17 ng, 0.021 mmol)
in anhydrous nethanol (I m-) was added Huni e (36 L). The resulting
solution was cooled to O C and acrylonitri-ke (5«<pl) was added in portions
until the reaction |ISO 15 August 2005 was conpl et g o udged by LCMS. The
reaction was warned to roomtenperature and the s&Fvent evaporated in
vacuo. The resulting residue was purified on reverse phase preparative

HPLC using a net ha | 9 acet The
fractions were evaﬁgr a[té d\@'ﬁ)m ¥ @ élw d'lr ’{y = ammoin%( &'y %f'ﬁz *%¥%cet i c
acid salt 5 (1201 hlﬂjthmeFMG'a@)Eth:Dl@BB@D) yB IH~I4@|z(ubn¢azom-&l) -1H-39 -

723 (m 48, 7 15k ontioud it hisgsitho 6.25 (d TH 3 = 7.7 o),
497 - 4.88 (m 1100 88 AT AT ™ 5 06 (1, 2H 3 = 7.0 Hz),

2.59 (s, 3H); LCMS (MrH)' m z 532,534. The
Example 546

O

ey

(8)-4-[2-(3-Chloro-phenyl}-2-hydroxy-ethylamino]-3-(6-{4-[2-(1,1-dioxo-116-
thiomorpholin-4-yl)-acetyl]-piperazin-1-yl}-d4-methyl-1H-benzoimidazol-2-yl)-
1H-pyridin-2-one: LCMS (M+H)" m/z 654, 656.

15

20  Example 547
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trifluoroaceticacid salt of the pure title conmpound was di ssolved in

nmet hanol and applied to a Varian Mega Bond-Elute SCX cartridge. Elution
with nmethanol followed to by 2.0 MNH3 / MeOH gave the free base. This

mat eri al was suspended in MeOH and 1.00 N aqueous HCI (2 equiv.) was
added. The resulting solution was filtered through a 45 p.mfilter and
evaporated to give the his HCl salt of the title conpoundl15 AugusiR20860 MHz,
Ch30D) S 7.50 - 7.25 (m 5H), 7.16 (brs, 1H), 7.13 (brs, 1H), 6.27 (d, 1 H,
J =7.7 H), 4.95- 487 (m | H, 3.70 - 3.40 (m 12H), 3.13 (t, 2H, J =
15 7.0 Hz), 2.62 (s, 3H); LCMS (MtH)' mz 532,534. Exanple 521 HN 20
(S)-4-[2-(3-Cnloro-phenyl) - 2- hydroxy'é‘t\blyl mno] 3 {6-[4-(2-met hanesul f onyl
- ethyl)-piperazin-1-yl]-4-nethyl - enzk/ daz 2:yl']-1Hpyridin-2-one:
1H NWR (500 MHz, CD30D) S 7.53 (brs | H), é »—@20 (m 4H), 7.13 (brs,
IH), 6.92 (brs, 1 H, 6.24 (d, | H J =7 ,,.N 00-492(m1H),
3.80 - 3.25 (m I4H), 3.13 (s, 3H), 257( LCMS (MFH)' m z 585,
587. 25 181 15 August 2005 Exanple 522 HN 7 NN 5
(S)-3-[4-(2-(4.[2-(3-Brono-4-net hoxy- phenyl) 2 hy x§- et hyl anmi no] - 2- oxo- 1,
2- di hydro-pyridin-3-yl ]-7-nmethy 1-3H benzoi m dazol -5-yl)-pi perazin-1-ylj-
propionitrile: "H NWVR (500 MHz, CD1OD) 6 7.59 (brs, 1H), 7.41 (d, 1H, J =
7.5 Hz), 7.34 (ddS}HH2-Q-Chigophag2- llizi)fs)xy?ethy'ﬁaltlblot-;” {4-Hhethyl-642-Z-brs, 1 H)

7.00 (d, 1H, J = 1=l -

Pl SR 80t|_§om$1§ﬂml 4 ?F%c%h) p’i%Ji‘gz.J ]1{55'5&%?1&%58 yﬂgﬁ 95'('@%’

3H); LCMS (M+I—|)'5 m2ng &M %Hﬁhéz@?élﬁ?dw ng exanpl es (523-528) were
prepared according to Scheme VIl and 111 and illustrate the carbanoylation
of a piperazine derivative 15 Exanple 523 (General procedure for exanples
523-528) -Ha NI Cr Example 548

(S)-4-(2-(4-[2-(3-Chl oro-phenyl)-2-hydroxy-et hyl am no] - 2- oxo-1, 2- di hydr o-

10
4-{2-(3-Chloro-phenyl)-2(S)-hydroxy-ethylamino}-3-{6-[4-(2-methanesulfinyl-
acetyl)-piperazin-1-yl]-4-methyl-1H-benzoimidazol-2-yl}-1H-pyridin-2-one:
LCMS (M+H)" m/z 583, 585.

15 Example 549

F T

gr%f

Q

{5)-4-{2-(3-Chloro-phenyl)-2-hydroxy-eihyiamino]-3-{6-[4-(2-methoxy-acetyl)-
piperazin-1-yl]-4-methyl-1H-benzoimidazol-2-yl}-iH-pyridin-2-one: 'H NMR
20 (500 MHz, CD;0D) 8 7.49 (brs, 1H), 7.40 - 7.18 (m, 6H), 6.26 (d, 1H, J = 7.7 Hz),
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20 pyridin-3-ylj-7-methyl-3H benzoi m dazol -5-yl ) - pi perazi ne-| -carboxylic
acid 2 fluoro-ethyl ester: To a stirred solution of

4-[ 2- ( 3- Chl or o- phenyl ) - 2- hydr oxy-

et hyl am no] - 3- (4- et hyl - 6- pi perazin-1-yi-1 H benzoi m dazol -2-yl)-1

H pyridin-2-one (- 2 TFA salt, 80 ng, -0.1 ninol) in nethanol (2 n.) at O
C was added N, N 182 15 August 2005 dii sopropyl et hyl ami ne (&%7ugust 08nd
2-fluoroethyl chloroformate (37 ng). The cooling bath was renmoved and the
solution was stirred at roomtenperature for 30 mnutes, after which LC M5

anal ysi s showed the,gpgagh) | &j<€. ;. & actjon,. e,yas then
purified on reverse4'%§a§'gb r’égzr%i(\gf’gmlgﬁ%-u%?&n@’ é‘s@’%{ﬁaﬂﬁﬁ%y {ﬁkﬁﬂgf /
0.1%trifl uoroacet i ECHSIM+H anfe Mk, 553rhe fractions were evaporated to give
the title conmpound as a trifluoroacetic acid salt, which was dissolved in
met hanol and applied to a Varian Mega Bond-Elute SCX cartridge. Elution
with methanol fol | Byaseple$s02 0 M NH3 / MeOH gave the free base (46.2 ng).
This nmaterial was suspended in MeOH ang 1. 00 N aqueous HCl (1 equiv.) was
added. The 10 resulting sol ution was i ed through a 45 p.mfilter and
evaporated to give the nono HC salt of il ®gonpound (46 ng): 'H NMWR
(500 MHz, CD30D) S 7.50 (brs, 1H), 7.45 - s/ 6H), 6.26 (d, 1H J =
7.7 Hz), 4.98 - 4.91 (m IH, 4.64 (dm 2H, 1J =47.9 Hz), 4.39 (dm 2H, J
=29 Hz), 3.95 - 3.50 (in, 10H), 2.63 (s, -&); . vk (MtH)' mz 569, 571.
15 Exanple 524 MI HOu 20 o

(S)-4-(2-{4-[2-(B-Chl oro- phenyl ) - 2- hydr oxy- et hyl aifi*ho] - 2- oxo- 1, 2- di hydr o-
pyridi n-3-yl)-7-net hyl - 3H benzoi m dazol - 5-yl ) - pi perazi ne-|-carboxylic acid-

2- met hoxy- et hyl s +HOVR (50 CcD3 S 7.53 - 7.2 7H), 6.26
TR i‘?f&'ﬁ% ng'lw‘éfd‘,";"le qbi% frogy '6%5“,‘%3’31@‘.“’2’7’(‘?@2@ K
4.05-3.55(m 12H) ,m@h@sulfapyl-a@¢tyl)-pihrebakin-5-y113Hyhenkdiiilazlkd-)1}- 1 Hipyrid@il2- 583.
25 183 15 August 2Q05.

(9 0 (2o (2" T o o AR BoPiRs 0,000 87,49 B B 5= 5200 51536 (B o-
pyri di n- 3-yl } - 7i0retlwyT.6BHE) bEM-0f. 90 @a AH), 357 3)40inp E2FD 72.668¢s) 3H)a2. BoosydH)e aci d
tert- LCMS (M+H)* m/z 567, 569.

Example 551

o

ca\)LN
O o

N NH
\Q: h S
HN
- 2TFA HOir
15 $:> “

(8)-3-{6-[4-(2-Chloro-acetyl)-piperazin-1-yl]-4-methyl-1H-benzoimidazol-2-yl}-4-
[2-(3-chloro-phenyl}-2-hydroxy-ethylamino]-1H-pyridin-2-one: 'H NMR (500
MHz, CD;0D) 6 7.49 (brs, 1H), 7.38 - 7.20 (m, 5H), 7.15 (brs, 1H), 6.25 (d, 1H,J =

20 7.6 Hz), 4.98 - 4.90 (m, 1H), 4.35 (s, 2H), 3.90 - 3.80 (m, 4H), 3.66 — 3.30 (m, 6H),
2.61 (s, 3H); LCMS (M+H)" m/z 555, 557.

\z%:
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butyl ester: "H NWMR (500 MHz, CD30D) S 7.51 (brs, 1H), 7.40- 7.22 (m 6H),
6.26 (d, 1 H J=7.7 H), 4.96 - 490 (m | H, 3.90 - 3.30 (m 1O,
2.64 (s, 3H), 1.51 (s, 9H); LCMB (MtH)' niz 579, 581. 10 Exanple 526 0
AN~ ON 15
(S)-4-(2-(4-[2-(3-Chloro-phenyl)-2-hydroxy- et hyl am no) - 2- oxo- 1, 2- di hydr o-
pyri di n-3-yl }-7- net hyl - 3H benzoi i dazol - 5-yl ) - pi per azi ne- I|5é3¢lglbl6k20® aci d
prop-2-ynyl ester: '"H NWR (500 MHz, CD30D) 8 7.50 (brs, 1H), 7.43 - 7.20
(m B5H), 7.19 (brs, IH), 6.25 (d, 1H, J = 7.6 Hz), 4.98 - 4.90 (m IH),
4.78 (d, 2H, J = 2.5 Hz), 3.95 - 3.30 (m !OH), 2.97 (t, | H J = 2.5 Hz),
2.62 (s, 3H); LCVvS (MtH)' mlz 20 561, 563. Exanple 527 184 15 August 2005
(S)-4-(2-{4-[ 2- ( 3-Hampe-552et hoxy- phenyl ) - 2- hydr oxy- et hyl am no] - 2- oxo- 1, 2-
di hydr o- pyri di n- 3-yl
}-7-met hyl - 3H benzoi m dazol - 5-yl ) - Ejﬂpe,r%m ne-|-carboxylic 5 acid tert-butyl
ester: "H NWR (300 MHz, CD3OD) S 7 lyHe 7.48 - 7.28 (m 3H),

5

7.25 (brs, 1 H), 6.97 (d, | H J = 8. N 1H J=7.7H), 4.94
- 4.86 (m | H, 3.90 - 3.45 (m |OH), (s , 2.61 (s, 3H), 1.52
(s, 9H); LCVMs (MtH)® mz 653, 655. 10 Exa |l e 8 0 AN~ c-L- N-NHr Ow

(S)-4-(2-{4-12-(3-Brono-4- et hoxy- phenyl ) - 2- hydr oxy- et hyl am no] - 2- oxo- 1, 2-
15

di hydr o- pyri di n-3-y1)-7-net hyl - 3H benzi m dazol - eI per azi ne-1-carboxyli
c acid ethyl ester: "H NWR (400 MHz, CD30D) 8 7. 0(\IlH s), 7.63 (IH,

narrowd, J = 1.8 Hz), 7.52 (IH s), 7.42 (1 H, d,~J = 7.5 Hz), 7.37 (1 H,
dd, J = 1.8,8.4Hz),7.00(IHd,J=8.4 Hz), 631(1Hd J =7.5Hz), 4.89 (1

? 7r2r) 1( 4?-'_ ]2-,2 (n)2!3| @lsg 41(2ﬁ4-7tz-83-i§¥¢)mo sm%ﬁw&g?helgfl) f—hydfxﬁ&hglﬁﬁﬂoh%%xo—i 270 - 1
Hz) . dihydro-pyridin-3-y1}-7 methyl-3H benzmuda:ml- -yI) plperazme-l-
carbaldehyde: 'H NMR (400 MHz, CD;0D) 8 8.18 (1H, 5), 7.65 (1H, 5), 7.61 (1H,
narrow d, J =2.0 Hz), 7.46 (1H, s), 7.43 (1H,d, J=7.6 Hz), 7.36 (1H, dd, /= 2.0, 8.5
Hz), 7.00 (1H, d, J = 8.5 Hz), 6.32 (1H, d, J = 7.6 Hz), 4.86 — 4.89 (1H, m), 3.91 —
10 3.56 (4H, m), 3.84 (3H, s), 3.57 - 3.67 (7H, m), 2.66 (3H, 5). LCMS (M+H)" mv/z 581

(t = 1.24 min.).

Example 553

15
($)-4-(2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-2-oxo-1,2-dihydre-
pyridin-3-yl}-7-methyl-3H-benzimidazol-S_-yI)-piperazine-I-mrbaldehyde: 'H
NMR (400 MHz, CD;OD) 6 8.12 (1H, s), 7.50 (IH, s), 7.24 — 7.38 {6H, m), 6.23 (IH,
d,J=7.6 Hz),4.93 —4.96 (1H, m), 3.54 — 3.79 (10H, m), 2.58 (3H, s). LCMS

20 (M+H)" m/z 507 (t = 1.29 min.).
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20 LCMS (MtH)® mz 625 (t = 1-45 min.). 185 15 August 2005 The fol |l ow ng

exanpl es (529-540) were prepared according to Schene VIl and I11 and
illustrate an alternative nmethod of al kylation of a piperazine derivative
Exanpl e 529 (General procedure for exanples 529-540) 5

(S)-4-[2-(3-Chl oro-4-net hoxy- phenyl ) - 2- hydr oxy- et hyl am no] -3-[6-[4-(3-fl uor
- 15 August 2005

propyl) - pi perazi n-1-yl]-4-methyl -1 H benzoi m dazol - 2-yl ] -1H pyri di n- 2- one:
To a to stirred solution of

4-12-(3-Chl oro-4- hen dr | am nol - 3-(4-

net hyl - 6- pi per azi ge#heqxﬁ(q'ﬁf e’%ﬁ%ﬂ %‘%’bﬂ%%ﬁﬁ%mwf%ﬂ%g%ﬂw toSsbemyy,
0.162 mol) in 1,4VId||anewHe (4.0 nL), ethanol (0.8 niL), nmethanol (0.8 nil.)
was added N, N- diisopropylethylamne (0.30 m-) and 1-brono-3-fl uoropropane
(85 1). The reaction was heated at 80 C for 12 h. The reaction m xture was
then purified on rdxample dase 15 preparative HPLC using a net hanol /water/
0.1%trifluoroacetic acid gradient. The~fractions were evaporated to give
the title conpound as a trifluoroaceti ¢:} whi ch was di ssol ved -in
met hanol and applied to a Varian Mega Bon%;ﬁ CX cartridge. Elution
with nmethanol followed by 2.0 MNH3 / MeCOHIgavei the free base (39.3 ny).
This material was suspended in MeOH and.], 00 B.@queous HCl (2 20 equiv.)
was added. The resulting solution was filtered Qugh a 45 | filter and
evaporated to give the bis HO salt of the title~conpound (43.5 ng): "H NWR
(400 I\/Hz,CD3CD)8743-737(m2|—|) 728(dd 1HJ:20 .6 Hz),

716 (brs, I'H," 708 1,7 Lok Hz) |
534 tartiat 1y Sl B ionigroiphinytyE hidroggsithyiaginog Sty metiy)-S-pmr ool 7
47.1 Hz), 3. 95 - 3 yB 8H{b#hzodhidaz03-283)-1 H;pydidin-2-cnel Bo a siudpehdion bf £-Chiordkd-¢4- 3. 53 -

3.14 (m 8H), 2. 5911%?{131 §|ﬁqo\'%1§bn-%{-ml (L’l'g bgnzox(rmnaiazgl@ - ll'%ncqm 2|_o|)ne anrgtrie 569, 571.

186 15 August 2005
(S)-4-[2-(3-Chl®r ocgra@mdd)ngbdhycdmpouyd eﬂmtbﬂ#}mﬂﬁ&xﬁ&pﬁoﬁ@gﬂ-ﬂmor o-et hyl) -

PLBS e Sl Bl R Al e R gy
6.25 (d, 1H, J = FegyHnjine 3.000, 50 ol ardr-(5)- 24«; Chlaroe;ﬂrenylm iBirguyrettBiigming. 98
- 3.15 (m 12H), hﬁﬂoc(h?ondc (2.35 g, 12.2 mmol) were added. The mixture was stirred at 85°C

overnight. LCMS showed some starting material pyridone left. 2-(5)-2-(3-Chloro-

15 phenyl)-2-hydroxy-ethylamine hydrochloride (0.22 g, 1.06 mmol) was added and the
mixture stirfed at 85°C another 24 hours. After evaporation of volatiles an aqueous
solution of Cs;CO3 (200 ml, 10%) was added, the suspension sonicated for S minutes
and stirred overnight. The product was filtered, washed with water and recrystallized
from methanol - chloroform. The title compound was isolated as yellow crystals.

20 (3.951 g, 75%). LCMS (M+H)" m/z 480 (t = 1.31 min.). HPLC t = 4.93 min, YMC-
Pack ODS-A 3.0 x 50 mm; 0 - 100% gradient over 8 min; 2.5 mL/min flow rate. 'H
NMR of mono-HCI salt (500 MHz, DMSO-ds) § 13.3 (1H, broad s), 11.22 (1H, s),

10.9 (1H, broad s}, 7.65 (1H, broad s), 7.60 (1H, s), 7.45 (d, J = 7.6 Hz), 7.38-7.30
(4H, m) 6.19 (1H, d, J = 7.5 Hz), 4.92 (1H, 1, J = 5.3 Hz), 4.00 (6H, broad), 3.67 (1H,
25  m), 3.52 (5H, m), 2.58 (3H, s).

General procedure for preparation of mono- and bis- HCl salts:
A solution or suspension of free base in methanol is treated with 1.00 (or 2.00 resp.)

equivalent of 1.00 N aqueous HCI. If significant amounts of compound remain
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3H); LCVMS (MtH)' mz 525, 527. 10 Exanple 531 is

(S)-4-[2-(3-Chl oro-4-fl uoro-phenyl)-2-hydroxy-ethylam no]-3-{6-[4-(3-fluoro
- propyl)-piperazin-1-yl]-4-nmethyl-1 H benzoi m dazol -2-yl}-1

H pyridin-2-one: "H NWR (400 MHz, CD30D) 8 7.52 (dd, 1 H J =21, 7.2
Hz), 7.40 (d, 1 H J =7.6 H), 7.35- 7.12 (m 3H), 7.08 (d, I H J =
1.7Hz), 6.25 (d, 1H, J = 7.7Hz), 4.90 - 4.82 (m |H), 4.68August2005) =
5.4, 47.1 Hz), 3.96 - 3.10 (m 12H), 2.60 (s, 3H), 2.28 - 2.13 20 (m 2H);
LCVMS (MrH)" mfz 557, 559. 187 15 August 2005 Exanple 532 NN O 5
(S)-4-[2-(3- Brorm4rrehox nyl ) - 2- hydr oxy- et hyl am no] - 4-(3-fl uoro-
propyl ) - pi per azi n- 125 “PE“H@E‘P?;Y‘%/TPF‘H rﬁ’i“’&é?cﬂ“?“?ﬂ}?l’rﬁ‘ﬁsﬁ{}‘ﬁ“gi W(“"Z one: IH
NMR (400 MHz, CD3CE)|xt$re7is ﬁﬁeré{ﬂandl:bhcen]tratedzn chbB)Smam A&uﬁl@,we}d‘éva ratetz; 6 HZ)
7.34 (ddIHJ-2 3719 I—% 11 brs, 00 (d,
1H, J = 8.5 Hz), 6%355( Iar,gc-fcq_? ISparation Hi\)vxvog {§s ¥ we e?tfﬂteq mos&o 1
(dt, 2H, J = 5.4, 4fte. cbigg)nd cdys@fiized, thed ZitdBd.(m  12H), 3 85 (s, 3H), 2.62 (s,
3H), 2.30 - (m 2H) LCMS (MtH)" nmfz 613, 615. Exanple 533 15 a
(SS)-4-[ 2- (3 ChI or Q= Qe)zgs%’. 2- hydr oxy- et hyl am no] - 3-{4-net hyl -6-[ 4- (3, 3, 3-
trifluoro-propyl)-pi 8 1-yl]-1H benzoi m dazol - 2-yl } - 1H pyri di n- 2- one: |
H NWR (300 MHz, CD3OD) S 7.50-7.10 (m 7H) 6.26 (d, 1H, J = 7.5 Hz),
4.96-4.88 20 (m | H, 4.00 - 3.15 (m 3.00 - 2.82 (m 2H), 2.61 (s,

3H); LCVMS (MtH)' mz 575, 577. 188 15@51 n Exanpl e 534 HN a 5 :
(S)-4-[2-(3-Chl oro-phenyl ) - 2- hydr oxy- ethy@ -B3-{6-[4-(3-fluoro-propyl)-

HOl1-
Br

O=-

10 (5)-4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino]-3-(4-methyl-6-
morpholin-4-yl-1H-benzoimidazol-2-yl)-1H-pyridin-2-one: 'H NMR (300 MHz,
CD;0D) 8 7.68 — 7.60 (m, 2H), 7.43 ~ 7.28 (m, 3H), 6.98 (d, 1H, J = 8.50 Hz), 6.26
(d, IH, J =7.7 Hz), 4.97 - 4.89 (m, 1H), 4.18 — 4.04 (m, 4H), 3.82 (s, 3H), 3.73 - 3.55
(m, 6H), 2.63 (s, 3H); LCMS (M+H)" m/z 554, 556.

15
Example 556

=]

/\t

ot

20 {8)-4-[2-(3-Chloro-4-fluoro-phenyl)-2-hydroxy-ethylamino}-3-(4-methyl-6-
morpholin-4-yl-1H-benzoimidazol-2-y1)-1H-pyridin-2-ene: 'H NMR (300 MHz,
CD:0D) 8 7.65 — 7.50 (m, 2H), 7.43 — 7.20 (m, 3H), 7.18 (dd, 1H, J = 8.9, 8.8 Hz),
6.27 (d, 1H, J = 7.6 Hz), 5.00 — 4.91 (m, 1H), 4.15 — 4.02 (m, 4H), 3.75 - 3.60 (m,
6H), 2.64 (s, 3H); LCMS (M+H)" m/z 498, 500.
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pi perazi n-1-yl]-4-nmethyl -1 H benzoi m dazol - 2-yl ) - 1H pyridi n-2-one: 1H NML2
(300 MHz, CD;OD) S 7.46 - 7.25 (m 5H), 7.19 (brs, 111), 7.11 (brs, 1H),
6.27 (d, 1 H J=7.7 Hz), 4.95 - 4.86 (m 1H), 4.62 (dt, 2H, J = 5.4, 47.1
Hz), 3.98-3.15 (m 12H), 2.62 (s, 3H), 2.35 -2.12 (m 2H); LCMS (MtH)' mz
539, 541. 10 Exanple 535 HN 15

(S)-4-[2-(3-Chl oro-phenyl) -2-hydr oxy- et hyl am no] - 3- { 4- net h§ Augusti2035 4, 4-
trilluoro-but-3-enyl)-piperazin-1-yl]-1H benzoi m dazol -2-yl)-1H pyridin-2-0
ne: LCV5S (MtH)' nfz 587, 589. Exanple 536 20 189 15 August 2005
4-12-(3-Chl oro-phenyl)-2(S)-hydroxy-ethyl am no] - 3-{6-[4-(3-tluoro-2-hydroxy
- propyl)-piperazin-1l-yl]-4-methyl-|H benzoi m dazol -2-yl)-1H pyridi n-2-one:
LCVS (MrH) " nmf z 555Exaniple 555 Exanpl e 537 io

(S)-4-[2-(3-Chl oro-phenyl ) - 2- hydroxy- et hyl am no] - 3- { 6-[ 4- ( 2- hydr oxy- 2- net hy
I :

propyl ) - pi perazin-1-yl]-4-methyl -1 H besZai m dazgl - 2-yl ) -1 H pyri di n- 2- one:
"H NWR (400 MHz, CD30D) S 7.44 - 7.22 ) *15 (brs, 1H), 7.08 (brs,
1H), 6.25 (d, 1 H J = 7.6 H), 4.88 -4. m M H, 3.86 - 3.81 (m 4H),
3.55 - 3.32 (m 6H), 3.28 (s, 2H), 2.60 (s, 3H), 1.38 (s, 6H); LCV5 (MtH)'
m z 551, 553. 15 Exanple 538 HOB N* ON-Hr Cl *2

(S)-4-[2-(3-Chl oro-phenyl ) -2- hydroxy- et hyl am no 6- [ 4- (2- hydr oxy-et hyl) -
pi perazin-1-yl]-4-nethyl-]H benzimdazol -2-yl)-1IHypyridin-2-one: ' HNVR (400
MHz, CD30D) 5 7.50 (I H, s), 7.25 - 7.35 (4H, m, 7.04 (1H, s), 6.97 (IH,
s), 6.22 (I H d, J =6.8 Hz), 4.93 - 4.95 (I H m, 3.21 - 3.96 (14H m,
2.57 (3H, s). LC\VS (S¥#2-B-Chivo-bethety-phetyl)-2-hydmx)y-ethylamino]-3-(4-methyl-6-

morpholin-4-yl-1H-benzoimidazol-2-yl)-1H-pyridin-2-one: 'H NMR (400 MHz,

CD;0D) 6 7.67 (brs, 1H), 7.45 (brs, 1H), 7.40 - 7.28 (m, 3H), 7.00 (d, 1H, T =8.4

Hz), 6.27 (d, 1H, J = 7.6 Hz), 4.95 - 4.84 (m, 1H), 4.15 — 4.05 (m, 4H), 3.82 (s, 3H),
10 3.75-3.55 (m, 6H), 2.64 (s, 3H); LCMS (M+H)* m/z 510, 512.

Example 558
O
Q\,N’ W
HN
HCI HO[k-

Br

15
(8)-4-12-(7-Bromo-2,3-dihydro-benzofuran-5-yl)-2-hydroxy-ethylamino]-3-(4-
methyl-6-morpholin-4-yl-1H-benzoimidazol-2-yl)-1H-pyridin-2-one: 'H NMR
{400 MHz, CD;0D) & 7.54 (brs, 1H), 7.35 — 7.30 (m, 2H), 7.27 (bss, 1H), 7.22 (brs,
1H), 6.27 (d 1H, J =7.6 Hz), 4.95 — 4.87 (m, 1H), 4.60 — 4.50 (m, 2H), 4.10 — 4.00
20 (m, 4H), 3.75 - 3.60 (m, €H), 3.25 - 3.13 (m, 2H), 2.62 (s, 3H); LCMS (M+H)* m/z
566, 568.
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190 15 August 2005 Exanple 539 HO -~-NI ON O Ow 5
(S)-4-[2-(3-Brono-4-net hoxy- phenyl ) - 2- hydr oxy- et hyl am no] - 3- (6-[ 4- ( 2-

hydr oxy- et hyl ) - pi perazi n-1-yl]-4-net hyl -1 H benzi m dazol -2-yl }-1

H pyridin-2- one: '"H NWR (400 MHz, CD30D) 8 7.60 (1 H, narrowd, J = 2.0
Hz), 7.40 (1 H d, J = 7.6 HZ), 7.35 (1 H dd, J = 2.0, 8.4 Hz), 7.13 (1
H s), 7.09 (1 H s), 6.99 (1 H d, J =84 Hz), 6.25 (11HAugust2605. 6
Hz), 4.82 - 4.87 (1 H m, 3.76 - 3.97 (6H, m, 3.84 (3H s), 10 3.24 -
3.52 (84 m, 2.60 (3H, s). LCVMS (MtH)' rn/z 597 (t = 1.09 mn.). Exanple
540 M 15

(S)-[4- (2-{4-[2- (3Example33Dhenyl ) - 2- hydr oxy- et hyl ami no] - 2- oxo- | , 2- di hydr o-
pyridin-3-yl)-7-net hyl - 3H benzoi m dazol - 5-yl ) - pi per azi n-1-y|]-acetonitri|e:
IHNI\/R(400M—IZ,CD303)67.50-725(m7H) 6.28 (d, 1 H J 8.0 Hz),
4.95 - 4.88 (m 1H), 4.32 (s, 2H) %362(m4|—|) 360-335(m
6H), 2.63 (s, 3H; LCM5 20 (MtH)' m%&l« »03&he fol | owi ng exanpl es
(541-553) were prepared according to Scheq%%@,r \afid |1l and .illustrate the
acyl ation of a piperazine derivative 191 15 August 2005 Exanple 541
(CGeneral procedure for exanples 541-553).4& N aenfNH 5

(S)-4-[2-(3-Chl oro-phenyl)-2-hydroxy-ethyl am no -4 6-[4-(4-fluoro-butyryl)
- piperazin-1-yl]-4-methyl-I H benzoi m dazol - 2-yM= 1H pyri di n-2-one: To a
stirred solution of

Ly | benzor b AT SRRy o shataper g+ Rtk a0
i{]?%fﬂ&:)lé; t th, gkmdhgél:ﬁéyﬂyﬂmfmﬂmldw(ym bénzgiia_ﬂd@ﬂﬁbglil er(;pyrldme-Z-one li*I2NMR
0. 582 m ol ). 1y PO RGP &1 VLS PRl Bty SE b . ™
N- net hyl nor phol i ne4.00 (204 &) /A.62-0684318, mrﬂlz))-a.ancdzu,-m),ma (3H, s), 1.30 (6H, &, J =
6.28 Hz), LCMS (M+H)" m/z 508 (t = 2.12 min.)
10 Example 560

4-[2-(3-Bromo-4-methoxy-phenyl)-2(S)-hydroxy-ethylamino]-3-[4-methyl-6-
[2(8},6(R)-dimethyl-morpholine-4-yl]-1H-benzoimidazol-2-yl]-1H-pyridine-2-

15 one.'HNMR (400 MHz, CDs0D) 8 7.73 (1H-s), 7.63 (1H, s), 7.42 (1H, s), 7.34 (2H,
m), 6.96 (1H, d, / = 8.48 Hz), 6.21 (1H, d, J = 7.48 Hz), 4.87 (1H, m), 4.23 (2H, m),
3.57-3.67(4H, m), 3.34 (3H, 5) 3.30-3.32(2H, m), 2.60 (1H, 5), 1.30 (6H,d, J=6.2
Hz) LCMS (M+H)" m/z 582 (1 = 2.03 min.)
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fluorobutyric acid (31 ng, 0.291 mml; see O Hagan,D., J. Fluorine Chem,
43, (1989), 371-377) and the m xture heated to 80 C for 3 h. The reaction
m xture was then purified on reverse phase preparative HPLC using a
met hanol / water / 0.1% 15 trifluoroacetic acid gradient. The fractions
were evaporated to give the title conpound as a trifluoroacetic acid salt,
whi ch was dissolved in nethanol and applied to a Varian MedagBsh20®H ut e
SCX cartridge. Elution with nmethanol followed by 2.0 M N113 / MeCH gave
the free base (35.9 ng). This material was suspended in MeOH and 1.00 N
aqueous HCO (2 equiy, ). wag,added. The resulting solution was filtered 20
through a 45 mfilter *hd evaporated to give the his HCl salt of the title
conmpound (37.6 ng): 1H NVR (400 MHz, D) S. 7.61 (brs, 1 H, 7.47 (brs,
1H), 7.44 - 7.20 (m 5H), 6.27 (d, | H, A =7.6 Hz), 4.92 (dd, | H J =
4.4, 7.3 Hz), 4.50 (dt, 2H, J = 5,9, 474 3,Hz), v4. 95, 3.40 (m 10H), 2.64
(s, 3H, 2.63 (t, 2H J =7.6 Hz), 2.09 - 1. CF]@H); LCVMS (MtH) ' nl z
567,569. 25 192 15 August 2005 Exanpl e 542 N
(S)-4-[2-(3-Chl oro-phenyl) - 2- hydr oxy- et hyl am noj ) {6-[4-(2,2-difluoro-acet
yl)- piperazin-Il-y]]-4-nmethyl-|H benzoi m dazol - Bemg] } - 1H pyri di n- 2- one: LCMVS
(MtH) " m z 557, 559. Exanple 543 10 MN a |
(S)-4-[2-(3-Chl oro-phenyl) - 2- hydr oxy- et hyl am no] - 3 T 4- ( 2- met hanesul f onyl
- acetyl)-piperazin-1-yi]-4-nmethy]-I|H benzoi m dazol -2-yl)-1H pyri di n- 2- one:
LCMS (MtH)® mz 599, 601. 15 Exanpl e 544 ci
(S) - 3- [ 6- (4- Acet y -4i2dd1CGlijora-phensily(Sx 2 hxdroyy-ethetaminnidr (6 [(R2oMluarompthyld [ 2- ( 3-
20 chl or o- phenyl 9 - Z2péteHsaxa valahdia¥l sntirhiNdol-Slvi1-19L. T ) k2B MHzZ,
103 15 August 2005 TLoL YR t??r@?“f%ﬁ'?%ﬂ%%&?‘s?ﬁ%‘?H?E%@ﬁg“&zo (m
5H), 6.29 (d, IH, Fhlore-phenyl)-(5)-2-hydroxy-ethylamino]-3-{6-f(5}-2-fluoromethyl-morpholin-

4-yl]-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-one : 'H NMR (400 MHz,

CD10D) $ 747 (1H, s}, 7.23 - 7.43 (6H, m)}, 6.22 (1H, d, J = 7.2 Hz), 4.87 - 4.94

(1H, m), 4.60 (1H, d, J=3.4 Hz), 448 (1H, d, = 3.4 Hz), 4.04 — 4.15 (3H, m), 3.28

10 —3.62 (6H, m}, 2.56 (3H, s). LCMS (M+H)" m/z 512 (t = 1.35 min.).

Example 562

Br

OMe

15 4-[2-(3-Bromo-4-methoxy-phenyl)-(S)-2-hydroxy-ethylamine]-3-{6-[(R)-2-
fluoromethyl-morpholin-4-yl]-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-one
and 4-[2-(3-bromo-4-methoxy-phenyl)-(S)-2-hydroxy-ethylamino]-3-{6-[(S)-2-
fluoremethyl-morpholin-4-yl}-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-
one: 'H NMR (400 MHz, CD;0D) § 7.60 (1H, narrow d, ] = 2.0 Hz), 7.56 (1H, s),

20 739(1H,brs), 7.34(1H, dd, J=2.0, 8.4 Hz), 6.97 (IH, d, ] 8.4 Hz), 6.27 (1H,d, /=
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Hz), 4.98 - 4.90 (m | H), 4.02 - 3.91 (m 4H), 3.70 - 3.50 (m 6H), 2.66
(s, 3H, 2.21 (s, 3H; LCM5 (MtH)' m z 521, 523. 5 Exanple 545
(S)-4-[2-(3-Chl oro-phenyl) - 2- hydr oxy- et hyl am no] - 3- (4- et hyl - 6-{4-[ 2- (1- oxo
- 10 114-t hi onorpholin-4-yl)-acetyl]-piperazin-1-yl

}-1H benzoi m dazol - 2-yl )-1H pyridin-2-one: LCMS (MtH)' mz 638, 640.

Exanpl e 546 15 MN 15 August 2005
(S)-4-[2-(3-Chl oro-phenyl) - 2- hydr oxy- et hyl am no] - 3- (6-{4-[2-(1, 1-di oxo-1-16
- th

i onor phol i n- 4-yl -acet | 1-pi perazin- t hyl - | H benzoi mi dazol - 2-yl ) -
o P o o) B AR BT 2 586l T30 OB, By 7 BT arow 3 38 B St

2005 WMN 338 3.74 (8H, m), 2.63 (3H, 5). LCMS (M+H)* m/z 586(t-13lm n.).
(S)-4-[2-(3-Chl oro-phenyl )-2-hydroxy-ethyl am noJ - 3- (4- met hyl - 6-[ 4- ( 2-

t hi onor phol i n-4-yl -acetyl ) - pi perazin-1-yl]-1H benzoi m dazol -2-yl)-1H. pyri di
n- 5 2-one: LCVS ( EkihpleBz 622, 624. Exanple 548 10

4-[2-(3-Ch|oro-phenyl)-2(8)-hydroxy-et | am no] - 3-{6-[ 4- (2- met hanesul fi nyl -
acetyl) - piperazin | -yl]-4-methyl -l H benzZpi nidazol 2-yl)-1H pyri di n- 2- one:
LCMS (MtH)' m z 583, 585. 15 Exanple 5

(S)-4-[2-(3-Chioro-phenyl ) - 2- hydr oxy- eﬁhyh nMa- [ 4- (2- met hoxy- acetyl)
- piperazin-|l-yl]-4-methyl-IH benzoi m dazol pyridin-2-one: 'H NWR
20 (500 MHz, CD30D) S 7.49 (brs, 1H, 7. 40 n1 6H), 6.26 (d, I H J
= 7.7 Hz), 195 15 August 2005 4.98 - 4.90 4.25 (s, 2H), 3.95 -
3.46 (m 10H), 3.44 (s, 3H), 2.63 (s, 3H); LCNBW (MtH)' m z 551, 553.
Exanpl e 550 5 o

5 ONe

4-[2-(3-Chloro-4-methoxy-phenyl)-(S)-2-hydroxy-ethylamino]-3-{6-{(R)-2-
ﬂuoromethyl-morpholin_—4-yl]-4-methyl~1H-benzimidazol-z-yl}-IH-pyridin-z-one
and 4-[2-(3-chloro-4-methoxy-phenyl)-(§)-2-hydroxy-ethylamine]-3-{6-[(S)-2-

10 fluoromethyl-morpholin-4-yl}-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-
one: 'H NMR (400 MHz, CD;0D) & 7.45 (1H, 5), 7.28 ~ 7.30 (3H, m), 7.10 (1H, s),
6.97 (1H, d, J=8.0 Hz), 6.20 (1H, d, J = 6.4 Hz), 4.85 (1H, m), 4.58 (1H, br 5), 4.46
(1H, br s}, 3.93 — 4.10 (3H, m), 3.80 (3H, 5), 3.59 (4H, m), 3.07 - 3.29 (2H, m), 2.55
(3H, 5). LCMS (M+H)* m/z 542 (t = 1.28 min.).

15
Example 564

8r
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(S)-4-[2-(3-Chl oro-phenyl ) -2- hydr oxy- et hyl am no] - 3- {4-net hyl -6-[4-(2- nethy
| sul fanyl -acetyl)-piperazin-1-yl]-i H benzoi m dazol -2-yl }-1H pyridi n-2-

one: '"H NWR (500 MHz, CD30D) 8 7.49 (brs, IH), 7.45 - 7.20 (m 6H), 6.26
(d, 1H 1 0J = 7.60 Hz), 4.98 - 4.90 (m 1H), 3.97 - 3.40 (m 12H), 2.63
(s, 3H), 2.20 (s, 3H); LCMs (MtH)' mz 567, 569. Exanple 551 15
(S)-3-{6-[4-(2-Chl oro-acetyl)-piperazin-1-yl]-4-nethy] - Hbhdugash2@R& ol - 2-y
i }-4- [2-(3-chl oro-phenyl)-2-hydroxy-ethylam no]-1H pyridi n-2-one: 'H NWR
(500 MHz, CD30OD) S 7.49 (brs, 1 H, 7.38 - 7.20 (m 5H), 7.15 (brs, | H),

6.25 (d, I H J =2 3.90 -

3. 80 Em 4H). 3.66 plz”%ﬁ%“ﬁﬁ%’d“"ﬁ”‘éﬂg ‘(é’msﬁw@ﬁéxfé‘°(‘x7§%?‘ "‘m‘ﬂi‘ééb' 557.
196 15 August 2005 [Ea2+lh@omethyHeRphblin-4-yl}-4-methyl-1H-benzimidazol-2-y1}-1H-
(S)-4-(2-{4-[2-(3- V7 g_oﬂga{{n\o&gé_g 2@ dlcrir_ XY h|¥- k 2- L0X0- 1, 2-

di hydr o- pyri di n- 3- (Dbl 2 sitinvrd-Bengpluranl s 3O Ehidrony

c:ar %alr geﬁgtr:lia | nH Nm)?jrr?mow[(mml)ergge&y&gogphbﬁn-ﬁ)yi-#méﬁyl(IIH s), 7.61
1H, d, o 4B (1oH o S) Hyer O <= 7.36
(1 H dd, 5="p.%, gy i dotiaiy-2-e: orbidridogiund cyop £ 736 fdoy 1
7.6 Hz), 4.86 - 4 SOH(m),H19 (AH, sB6.94 (1HL 6, B D6 He} MS1 r.82 BLEB )B4 - 491,48, 57 -

.07 T D, 2 00 y3shis 5d.1s K nf YsbUsn, Y. LoRi it e og & T I dlin) B¥2P! €

(S)-4-(2-{4-[2-(3-Chl oro-phenyl ) -2-hydroxy- et hyl am no] - 2- oxo- 1, 2- di hydr o-
pyridin-3-yl}-7- rretﬁ#?mpklﬁéenm m dazg| - 5-yl ) - pi per azi ne- | - car bal dehyde: 'H
NVR (400 MHz, CD30D) 8 8.12 (IH, s), 50(I H s), 7.24 - 7.38 (6H, m,
6.23 (1 H, dJ:76Hz)43-4 1Hn)354-3.79(10H,n),

2.58 (3H, s). LGV 20 (MtH)"' mz 507 H) 197 15 August 2005
5)[§

The foll ow ng exanpl es (Exanpl es 554- epared according to Schene

MOl

ct
10

4-{2-(3-Chloro-phenyl)-(S)-2-hydroxy-ethylamino]-3-{6-[(R)-2-hydroxymethyl-
morpholin-4-yI]-4-methyl-1H-benzimidazol-2-y1}-1H-pyridin-2-one and 4-[2-(3-
chioro -phenyl)-(5)-2-hydroxy-ethylamino]-3-{6-{(5)-2-hydroxy-methyl-

15 morpholin-4-yl]-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-one: 'H NMR
(400 MHz, CDy0OD) 6 7.49 (1H, s), 7.23 — 7.37 (6H, m), 7.10 (1H, s5), 6.24 (1H, d, J =
7.6 Hz), 4.95 - 4.96 (1H, m), 4.19 (1H, m), 3.94 — 4.80 (2H, m), 3.59 — 3.71 (8H, m),
2.63 (3H, s). LCMS (M+H)* m/z 510 (t = 1.21 min.).

20  Example 566
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VIl and I'll Exanple 554 5 (S)-4-(2-(3-Ch to
r o- phenyl ) - 2- hydr oxy- et hyl am no] - 3- (4- net hyl - 6- nor phol i n- 4-
yl -1 H benzoi m dazol -2-yl)-1 H pyridin-2-one: To a suspension of

4- Chl or 0- 3- (4- nethyl -6-norpholin-4-yl- | H benzoi m dazol -2-yl)-]

H pyridin-2-one and the 10 correspondi ng i odo conpound

4- | odo- 3- (4- net hyl - 6- mor phol i n-4-yl - I H 15 August 2005
benzoi m dazol - 2-yl)-1H pyridin-2-one (4.43 g, - 11 nmol) in acetonitrile

(100 M) triethylamne (7.0 m, 50 nmol) and
2-(S)-2-(3-Chl oro-phenyl ) -2-hydroxy-et hyl ami ne. hydrochloride (2.55 g, 12.2
mmol ) were added. 3Pyﬁr?F'HT4e‘“9\§§§XYSEl?eF‘V )2 hystsexy-eshdpminghs-(61@3- showed
some starting nat elydedxyRiétyld@idepHolihid-y124-tntryP-1 HbethinfdRoll Ry} 1H-pyridin-2-
phenyl ) - 2- hydr oxy- et h\F/lI grﬁd?e h dr‘ﬂchl oride (0.22 9. 1. 06 nmol) was added
and the mixture steAPAE14(3-bromostimethoxy-phenyDiSk2-hydroxy-ethylamineli3-(6ri(Br
vol atiles an aquecmlgyc:crsgl-métih_smmﬁph&n-@ﬁ#—&@@yﬁiﬂ-h&%idﬁﬁ-@lﬂ_ﬁﬁQH,pygiaﬁ,-
suspensi on soni cated fo nd stirred overnight, e_product was
filtered, washed virt®f mgpgfﬁn%&'ﬁ%c@é‘gg}“‘%ﬂﬂ’f‘?% tanER: 754 b sbf or m
(Trl\l/l?r H;itlmt(a czggo?nw.ml éjsmﬁaﬁqge,@.gasll_ﬂ,ei,l;aw.zzqwg;sc;.aj @H,&04§6 35)1-2%88 -iia%@b LC'5V§
' z t =.1. in.). = 4. 1 - C - .0 X
mm 0 - 100% gradi(éﬂ’tm)o&'gglg'lki(hl!f?g’si?ﬂ @ﬁi 5 360, §'|[\£¢MSMHW6]58%WO- HCI
salt (500 MHz, DVBQedfip)S 13.3 (11-1, broad s), 11.22 (IH, s), 10.9 (11-1,
broad s), 7.65 (1H, broad s), 7.60 ( 1 H s), 7.45 (d, J = 7.6 Hz),
7.38-7.30 (4H, m 6.19 (1 H d, J =7.5Hz), 4.92 (1 H t, J =5.3 Hz),
4.00 (6H, broath), Exagiples67H, 25 nm), 3.52 (51-1, nm), 2.58 (31-1, s).
Ceneral procedure for preparation of ®ro- and his- HCO salts: A solution
or suspension of free base in nmethanol jls treated with 1.00 (or 2.00 resp.)
equi val ent of 1.00 N aqueous HCl. If sjgnlfica mpynt s of conmpound remain .
198 15 August 2005 5 insol ubl e an equal ~votjurg di hl oret hane i s added to
i nprove solubility. The mxture is filter Hcentrated in vacua.
Smal | anounts were evaporate to dryness, |arge-$8%ale preparations for in
vivo studies were concentrated until nost of thg/conpound crystallized,

then filtered. Exanple 555 0 10
('S) - 4- [ 2- (3- Br ono- 4- met hoxy- pheny! ) - 2- hydr oxy- et h{l a®o] - 3- (4- net hyl - 6-
OMe

4-[2-(3-Chloro-4-methoxy-phenyl)-(S)-2-hydroxy-ethylamino]-3-{6-[(R)-2-

hydroxymethyl-morpholin-4-yl]-4-methyi-1H-benzimidazol-2-yl}-1H-pyridin-2-
15 oneand 4-[2-(3-chlord-4-methoxy-phenyl)-(S)-2-hydroxy-ethylamino]-B-{G-[(S )=

2-hydroxy-methyl-morpholin-4-yl]-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-

2-one: 'H NMR (400 MHz, CD;OD) 6 7.68 (1H, s), 7.54 (1H, ), 7.45 (iH, 5), 7.39

(tH,s), 7.30 - 7.32 (2H, m), 6.98 (1H, d, J = 8.4 Hz), 6.22 (1H., d, J = 7.6 Hz), 4.89

(iH, m), 4.11 - 4.19 (3H, m), 3.80 (3H, s5), 3.49 - 3.72 (8H, m), 2.60 (3H, s). LCMS
20 (M+H)" m/z 540 (t = 1.09 min.).
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mor phol i n- 4-yl - 1H benzoi m dazol - 2-yl ) - 1H-pyridi n-2-one: 'H NVR (300 Mz,
CD30D) 8 7.68 - 7.60 (m 2H), 7.43 - 7.28 (m 3H), 6.98 (d, 1 H J = 8.50
Hz), 6.26 (d, IH J =7.7 H), 4.97 - 4.89 (m IH, 4.18 - 4.04 (m 4H),
3.82 (s, 3H, 3.73 - 3.55 (m 6H), 2.63 (s, 3H); LCM5 (MtH)' m z 554, 556.
15 Exanpl e 556 a 20 :
(S)-4-[2-(3-Chl oro-4-fuoro-phenyl)-2-hydr oxy- et hyl am no] - 35 August 2905 6-

nor phol i n-4-yl -1 H benzoi m dazol -2-yl)-1H pyri di n-2-one: '"H NVR (300 M-z,
Cb30oDb) S 7.65 - 7.50 (m 2H), 7.43 - 7.20 (m 3H), 7.18 (dd, 1 H J = 8.9,
8.8 Hz), 6.27 (d, EJxapfg kg /-6 Hz), 5.00 - 4.91 (m | H, 4.15 - 4.02 (m
4H), 3.75 - 3.60 ,fl) 2.64 (s, 3H); LCMS(IVH—D mz 498, 500. 199 15
August 2005 Exanpl e 557 5

(S)-4-[2-(3-Chl oro-4-net hoxy- phenyl)-2-%h roxy eth Iam noj - 3- (4- net hyl - 6-
mor phol i n- 4-yl - JH benzoi m dazol - 2- yI) 1 ﬁ '"H NMR (400 MHz,
CD30D) S 7.67 (brs, 1H), 7.45 (brs, #’7 (m 3H), 7.00 (d, IH,
J =84 Hz), 6.27 (d, | H, J—76Hz) 4.95 - 484 (m | H), 4.15 - 4.05
(m 4H), 3.82 (s, 3H), I0375-355(m6H) 24(s 3H) LCVS (MtH) ®
mz 510, 512. Exanple 558 H Br 15 "

(S)-4-[2-(7-Brono- 2, 3-di hydr o- benzof uran-5-yl ) - 2- y-et hyl am no) - 3- (4-
met hyl - 6- nor phol i n-4-y| -| H- benzoi m dazol - 2-y| )-1HFyridin-2-one: 'H NWR
(400 MHz, CDBOD) S7.54 (brs, | H, 7.35 - 7.30 (m 2H), 7.27 (brs, | H,

7.22 (brs, | 6 4.60 -
4.50 Emr S2H) .4 10§ (% Z?“E&'"Q‘U"*(W”A%Z' @%“h%a%ﬁ°k%{ééﬁé'2"?‘% 3.13 (m
2H), 2.62 (s, 3H); mogpmliaNH)-4-nmeftyl-1BdenzimbRzol 200}-18-piridiis2-onddxa £appl €
559 5

4- 2- (3- Chl or o- phen IFSO'DI(B 53') @’c%dgdmx H'ﬂammo '1‘“3“?&2 el mogpholin-dyikd-r)

methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-one: 'H NMR (400 MHz, CD;0D) &
1.75 (1H, s), 7.48 (1H, 5), 7.42 (1H, 5), 7.23 - 7.37 (4H, m), 6.24 (1H, d, J = 7.2 Hz),
4.94-4.97 (IH, m), 4.11 - 4.16 (3H, m), 3.61 — 3.68 (5H, m), 3.38 (1H, m), 2.64

10 (3H,s), 1.29 (3H, d, / = 6.4 Hz). LCMS (M+H)* m/z 494 (t = 1.32 min.).

Example 569

Br

OMe

{5 4-[2-(3-Bromo-4-methoxy-phenyl)-(S)-2-hydroxy-ethylamino]-3-{6-[(R)-2-
methyl-morpholin-4-yl}-4-methyl-1H-benzimidazol-2-yi}-1H-pyridin-2-one and
4-[2-(3-bromo-4-methoxy-phenyh)-(5)-2-hydroxy-ethylamino]-3-{6-[¢S)-2-methyl-
morpholin-4-yl]-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-one: 'H NMR
(400 MHz, CD;0D) § 7.63 (1H, s), 7.62 {1H, 5}, 7.30 - 7.61 (3H, m), 6.95 (1H, d, /=

20 8.4 Hz), 622 (1H,d, /= 7.6 Hz), 4.88 — 4.90 (1H, m), 4.08 — 4.18 (3H, m), 3.80 (3H,

206



di met hyl - nor phol i ne- 4-yl ] - 1H benzoi m dazol - 2-yl ] - 1H pyri di ne- 2-one. 1H NWR
(400 MHz, CD3OD) S 7.23-7.57 (7H, - m, 6.22 (1H, d, J = 7.6 Hz), 4.97 (1H,
m, 4.06 (2H, m, 3.62-3.68 (4H, m, 3.20-3.34 (2H, m, 2.63 (3H, s), 1.30
(6H, d, J = 6.28 Hz), LCV5 (MtH)' rr12508(t:212rrin)i0ExarrpIe560
NN Sr Owe

4-[ 2- ( 3- Brono- 4- met hoxy- phenyl ) - 2('S) - hydr oxy- et hyl ami no] - 35 [August 805 6-
[2(S), 6(R)-di net hyl - nor phol i ne- 4- yI] 1H benzoi m dazol -2-yl ] -1 H pyridine-2
15 one.'H NI\/R (400 MHz, CD3OD) S 7.73 (1H s), 7.63 (1H, s), 7.42 (1H, s),

(7'1&1 ﬁr)ZH 4. 23’ (SH%M(*%F é%gfg%’%)v?ifg—rgﬁ%mgénzé%@* 5) éé&‘é%‘z‘i%ﬁz) i

2.60 (1H, s), 1.30LCHAS MsHYIm#z B82t= HZ3) milOMS (MrH)' mfz 582 (t = 2.03 mn.)
201 15 August 2005 Exanple 561 HN C

4-12- (3-Chl or o- phenyl ) -(S)-2-hydroxy-ethylam no]-3-{6-[(R)-2-fl uoronet hyl -
5 nor phol i n-4-yl ] - Exaeple\#lo | H benzi mi dazol - 2-yl }- 1H pyri di n-2-one and
4-12-(3 ch

| or o- phenyl ) - (S) - 2- hydr oxy- et hyl am nq 3 {6- [(Sg 2-fl uor onet hyl - nor phol i n-
4-yl]-4-nmethyl -1 H benzi m dazol - 2y|} Py di wene © ITH NWR (40Q MHz,
CD30D) S 7.47 (1 H, s)723-743( 2 X1H, d, J = 7.2 Hz), 4.87
-4.94(1H,n),460(1HdJ-34H2 'b_g%élHdJ—34Hz) 4. 04
- 4.15 (3H m, 3.28 io - 3.62 (6H m, "H, s). LCMS (MtH)' mfz 512 -
(t =1.35 mn.). Exanple 562 HNr OMB 15 Holw

4-[ 2- (3- Bronp- 4- et hoxy- phenyl ) - (S) - 2- hydr oxy- ety am no] - 3-{6-[ (R) - 2-

fl uor onet hyl - mor phol i n-4-yl ] - 4-nmet hyl -1 H benzi ot -2-yl

}-1H pyridin-2-¢ne and

4-[2-(3- brono- 4- met hoxy- phenyl ) - (S) - 2- hydr oxy- ethyl am nol-3-{6-[(S)-2-

fl uoronet hyl - norphol i n-4-yl]-4-nmethyl-|I H benzimdazol -2-yl }-1H pyridin-2-
one: "H NWVR (400 MHE3-(3SCIBGED-4-Bictho&-phdnyl)(Sh2chydnaxglethylaminh}3-(64)R)-27. 56 (1 H,

s), methyl-morpholin-4-yi]-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-one and
4-[2-(3-chloro-4-methoxy-phenyl)-(5)-2-hydroxy-ethylamino}-3-{6-[(S)-2-methyl- -

10 morpholin-4-yl}-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-one: 'H NMR
{400 MHz, CD3;0D) & 7.48 (1H, narrow d, J = 2.0 Hz), 7.40 (1H, br s), 7.31 (1H,
narrow d, J = 2.0 Hz), 7.29 (1H, narrow d, J = 2.0 Hz), 6.97 (1H, d, J = 8.4 Hz), 6.22
(iH, d, J = 7.6 Hz), 4.87 - 4.90 (1H, m)}, 4.11 (1H, m), 3.95 - 4,01 (2H, m), 3.80 (3H,
s), 3.47 (4H, m), 3.32 (1H, m), 3.25 (1H, m), 2.57 (3H, 5), 1.27 (3H, d, J = 6.4 Hz).

15 LCMS (M+H)" m/z 525 (t = 1.27 min.).

Example 571

20 4-2-(3-Chloro-phenyl)-(5)-2-hydroxy-ethylamino]-3-{6-[(R)-2-methoxymethyl-
morpholin-4-yl]-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-one and 4-[2-(3-

207




20 7.39(1H,brs), 7.34(1H,dd, J=2.0, 8. 4Hz), 6. 97(1H, d, J 8. 4Hz), 6.27(1H,d, J= 202
15 August 2005 6.4 Hz), 4.86 (114, m, 4.61 (IH m, 4.50 (1 H m, 4.77 -
4.19 (3H, m, 3.82 (3H, s), 3.38 - 3.74 (8H, mM, 2.63 (3H, s). LCVM5 (MtH)'
mz 586 (t = 1.31 mn.). Exanple 563 5 NN one

4-[ 2- ( 3- Chl or o- 4- net hoxy- phenyl ) - (S) - 2- hydr oxy- et hyl am no] - 3-(6-[ (R) - 2-

| | uor onet hyl - nor phol i n-4-yl]-4-nethyl -1 H benzi n dazol - 2- 6 August 2005

}-1H pyridin-2-one and

4-[2-(3-chl oro- 4- net hoxy- phenyl ) - (S) - 2- hydr oxy- et hyl am nol -3-{6-[(S)-2 1o
Fl uor omet hyl - nor phol enzi nj - 1H- pyri di n- 2-
one: 'H NVR (400 MP " ’t[%é‘.‘?}') é’%§¥?x!ﬁ|tyg min lngzgﬁqﬁ 2%8%/'}0%#'“*’ Y 7.10 (IH,
s), 6.97 (1 H d, Iﬂor-phﬂlrﬁﬂi ¥4 mé@h AL H- ﬁedﬂlmldazoﬂz-yl}ﬁlm-pyﬁdm-ﬂoﬁfﬂlé kMg m,
4.58 (1 H, br s), LS 1 3H

3.59 (4H, m, 3.07 “@“Eg]?‘gﬁ“?ﬁf“)gél‘g@ﬂ“?‘éﬁr’ ?‘)ﬁg\/ég)amﬁ)(ggrf#)ﬁ%%@)"(t =
1. [28 En n.). 15 Exanmple 75&&)}4\932%9&5%@14318 -20115(11H m), 3.38 (3Hhs)| 260(3H] s), {
4-12-(7-Brono- 2, i aydro- he X t hyl am no] - 3-{6-
[(R)-2-fl uororret% RER gﬁhop %Z“O‘E#y‘?‘?"‘g(%é%‘ ig‘ifégr?%'%i‘gazm -2-yl }-1H
pyri di n-2- one and 4-1 2- (7 br ono- 2, 3-di hydr o- benzofuran 5-yl)-(S)-2-hydroxy-
et hyl am no] - 3-{ 6- ((l-%)! ororret hyI -norpholin-4-yl]-4-methyl-1H 5

benzi m dazol - 2-yl) y |n- 2-one: 'H NMR (400 MHz, CD30OD) 8 7.26 -7.40
(4H, m, 7.19 (1H s), 6. 24 (1 H d JA2"%7.6 Hz), 4.81 - 4.82 (IH m, 4.49
- 4.61 (44 m, 3.18 - 4.18 (1 I H, 259(3H s) LCVMS (MtH)' m z 598
(t = 1.32 min.). Exanple 565 10 HN Cl H

4-[ 2-(3-Chl or o- phenyl ) - ( S) - 2- hydr oxy- &t h @ Mol- 3} {6-[ (R) - 2- hydr oxynet hyl -
nmor phol i n-4-yl]-4-nmethyl -1 H benzi m dazol - 27N - pyri di n- 2-one and
4- 2- ( 3-

HOJin
Br

OMe

10 4-{2-(3-Bromo-4-methoxy-phenyl)-(S)-2-hydroxy-ethylamine]-3-{6-[(R)-2-
methoxymethyl-morpholin-4-yl]-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-
one and 4-[2—{3-bromo-4-methoxy-phenyl)-(S)-Z-hydroxy-ethy!amiho]—i!—{ﬁ-[(S)-
2-methoxymethyl-morpholin-4-yl]-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-
2-one: 'H NMR {400 MHz, CD;0D) & 7.63 (1H, narrow d, J = 2.0 Hz), 7.40 (1H, br

15 s),7.30-7.36 (3H, m), 7.19 (1H, brs), 6.95 (1H, d, J = 8.4 Hz), 6.23 (1H,d, /= 7.2
Hz), 4.87 — 4.89 (1H, m), 4.18 (1H, m), 3.97 — 4.03 (3H, m), 3.80 (3H, 5), 3.54 - 3.66
(7H, m), 3.39 (3H, s), 2.59 (3H, s). LCMS (M+H)" m/z 598 (t = 1.31 min.).

Example 573

20 OMe

208



chl oro -phenyl)-(S)-2-hydroxy-ethylam no]-3-{6-[(S)-2-hydroxy-nethyl 15

nmor phol i n4-yl ] 4- met hyl -1 H benzi m dazol - 2-yl }- 1H pyridin-2-one: IH NVR (400
MHz, CD3OD) 5 7.49 (1H, s), 7.23 - 7.37 (6H, m, 7.10 (1H, s), 6.24 (1 H,

d J= 7.6 H), 4.95- 4.96 (1 H m, 4.19 (1H m, 3.94 - 4.80 (2H m,
3.59 - 3.71 (84 m, 2.63 (3H, s). LCMS (MtH)' nlz 510 (t = 1.21 mn.). 20
Exanpl e 566 HN r Ove 204 15 August 2005 4-[2-(3-B 15 August2005

r ono- 4- net hoxy- phenyl ) - (S) - 2- hydr oxy- et hyl am no] - 3-{6-[ (R) - 2-

hydr oxynet hyl - mor phol i n-4-yl ] -4-nmet hyl -1 H benzi m dazol - 2-yl } - 1H pyri di n- 2-
one and

4-[ 2- (3- bronp- 4- met hoxy- phenyl ) - (S) - 2- hydr oxy- et hyl am no] -3-{6-[(S)- 2-hyd
r oxy- net hyl - nor phoI4-[12-(a-qulqm#mthphkhylbmiuwda@Qkhy?mﬁhol}s.{ld:f(j@yzj din5

5 "% 26 5 S shfihenyetSBinothn S e e imgrag izt A pyeigincst, 6
Hz), 4.88 - 4.89 (oBbiandri-[2-G-oro-ddnciBoxyirehylls)-2y8Roxy 3bhyleidino]- f[§)3H,

LCVS (Mt s
AL 2- (3 Ol or b- & et Regtoomelyt ot gt Wi Pttt b e
hydr oxynet hyl - nor pReinen- meowﬁizhybsmmaokﬁzz(um Jarad (1 8; narpwldity py L6 1ghiyn- 2
15 one and
4-12-(3-chl oro- 4- mat2 0234611}1 m>)1399(é$[ %Jhys r%%? %Wﬁr% noﬁHé) f‘ég l(Hs)“l)
2- hydr oxy- et hyl - mﬂﬁél‘rdl1i7r{3Hrry)1]38H(3ﬂrb8)h$E4—1B+6$J®Hzlrrm3mol~l - 460 (3H, s).
-1 Hpyridin- 2-ong h%gﬁl&gg D 6 7.68 (IH, s), 7.54 (IH s),
}7.45 ??’HI !s), 7.39 (ISHH WI%@S()ZH n, 6.(98 (I%—L d, J(:8.4)
Hz), 6.22 (IH W, J =7.6 Hz) 4.89 (1 H m, 4.11 - 4.19 (3H m, 3.80
(3H s), 3.49 - 3. ﬁga,g§,@57m 2.60 (3H s). LCVMs 20 (MtH)' mz 540 (t =
1.09 mn.). 205 15 August 2005 Exanple 568

4-1 2- (3- Chl or o- phenyl ) -(S) - 2- hydr oxy- el}‘\/lam.n 3 {6- [(R) 2-methyl- 5
nor phol i n-4-y] ] 4- met hyl - 1H benzi m dazol =2- 3 "Pyridin-2-one and 4-[2-(3
NHN
-HCI Hoe

4-[2-(3-Chloro-phenyl)-2(S)-hydmxy-ethylamino]-3-[4-methyl-G-(4-methyl-

15  piperazin-1-yl)-1H-benzoimidazol-2-yl]-1H-pyridine-2-one. '"H NMR {400 MHz,
CD30D) § 7.46 (1H, s), 7.24-7.36 (m, 4H), 7.04 (2H, 5), 6.22 (1H, d, J = 7.64 Hz),
4.89 (1H, m), 3.30-3.82 (10H, m) 2.97 (3H, s}, 2.57 (3H, -s). LCMS (M+H)* n;/z 493
(t=1.56 min.)

20 Example 575

ar

Ohte

4-[2-(3-Bromo-4-methoxy—phenyl)-2(.5‘)-hydroxy-ethylamino]-3-[4-methyl-6-(4-
25 methyl-piperazin-l-yl)-IH-benzoimidazo]-Z-y]]-IH-pyridine-Z-one. 'H NMR

209




chl or o- phenyl ) - (S) - 2- hydr oxy- et hyl am no] - 3-{6-[ (S) - 2- net hyl - nor phol i n-4-y] ]
-0- nethyl - 1H benzi m dazol -2-yl }-1H pyridin-2-one: | H NVR (400 MHz, CD3CD)
S 7.75 (I H s), 7.48 (IH, s), 7.42 (1 H s), 7.23 - 7.37 (4H m, 6.24 (1
H d J =7.2 H), 4.94 -4.97 (1H, m, 4.11 -4.16 (3H, m, 3.61 - 3.68
(5H, n), 3.38 (1H, m, 2.64 10 (3H, s), 1.29 (3H, d, J =6.4 Hz). LCMVS
(MH)' miz 494 (t = 1.32 nmin.). Exanple 569 i 7-NH HN r OB August 2005

4-[ 2- ( 3- Brono- 4- met hoxy- phenyl ). (S) - 2- hydr oxy- et hyl am no] - 3-{6-[ (R) - 2-

met hyl - mor phol i n- 4-yl ] - 4- met hyl - 1H benzi ni dazol - 2- y|)-I H pyri di n-2-one and

- ot phol i 4. y1 | - AR BT (R Hebr L G0 se i R 795 GRE D) SR

(400 MHz, CD3QOD)87. (aa(dlm,_ss)szmzﬁas(m;:s)d 7 =304 1A 1 23H1M), H3PBM| H3303w420 8. 4

580 (31 206 15 AIUER030H 925k, J10h definls bR usaginy |

2.60 (3H, s), 1.28 (3H, d, J =6.0 Hz). LCvs (MtH)' mz 568 (t :131
mn.). Exanple 570 5 ci Owe

4-[ 2- ( 3- Chl or o- 4- net hoxy- phenyl ) - (S) - 2- hydr oxy- et hyl am no] - 3-{6-[ (R) - 2-

met hyl - mor phol i n- 4-Khejfollbwisgt éxamplesi 6581 wedapepaied ukdordinig pySdheina VRPE e and

e S o AR 15

NVR (400 MHz, CD3OD) 8 7. 48 (1 H narrowd, J = 2.0 Hz) 7.40 (1 H, br s),
7.31 (1 H, ”arrOWE;can%leS?g(@eﬂéQIpr&e&ﬁef%%ng@f’é%ﬁé’l’%&) J =20 Hz), 6.97

(1 H d J =28 - 4.90 (IH m, 4.11
(1 r’r), 3.95 -1% .01 (2H, nm), 3.80 (3H, s), 3.47 (4H, m, 3.32 (1H, m,

3. 5( 1H m, 257(3H s), 127(3H,\rd<, = 6.4 Hz). 15 LCM5 (MrH)' m'z 525
(t =1.27 mn.). Exanple 571 20 0 N R

4-[ 2- (3-Chl oro-phenyl)-(S)-2-hydroxy-ethyl a B 6-[ (R) -2- nmet hoxynet hyl -

Hel HOl
Cl

4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamine]-3-{ 6-[4-(acetamido)-piperidin-1-
yi]-4-methyl-1H-benzoimidazol-2-yl}-1H-pyridin-2-one: A solution of the 4-
amino-piperidine compound (~ 50-1060 umol) in 5 mI MeOH is cooled to 0°C. Then
~10 equivalent of Huenigs base and ~ 3 equivalent of acyl chloride are added. The
vial is shaken once and allowed to stand at ambient temperature for 1 hour.
Evaporation of volatiles and purification by prep. HPLC gives the 4-acyl-
aminopiperidine compounds. 'H NMR (500 MHz, CD;0OD) § 8.06 (1H, s), 7.68 (1H,
s), 7.49 (1H, s), 7.44 (1H, d, ) = 7.6), 7.27 ~ 7.38 (4H, m), 6.33 (1H, d, J = 7.6 Hz),
4.96 (1H, dd, /= 4.1, 7.6 Hz}, 4.17 (1H, m), 3.87 (4H, m), 3.65(1H, dd, J=4.2, 14
Hz),3.58 (1H, dd, J = 7.8, 13.8 Hz), 2.72 (3H, s), 2.31 (2H, m), 2.19 (2H, m), 2.02
(3H, 5). LCMS (M+H)* m/z 535 (t = 1.03 min, YMC Xterra C18 $7 3.0 x 50 mm; O -

100% gradient over 1.5 min; 5 mL/min flow rate).

210




nmor phol i n- 4-y1] 4- met hyl . 1H benzi m dazol - 2-yl }-1H pyridi n-2-one and 4-[2-(3
207 15 August 2005 chloro

-phenyl) - (S) - 2- hydr oxy- et hyl am no] -3-{6-[(S) - 2- net hoxy- net hyl -

nmor phol i n-4-yl ]-4-nmethyl -1 H benzi m dazol - 2-yl } - 1H pyridi n-2-one_ 'H NWVR
(400 MHz, CD30D) S 7.49 (1 H narrowd, J =2.0 Hz), 7.23 - 7.36 £6H m
6.22 (1 H d, J =7.2 Hz), 4.93 -4.96 (IH, m, 4.08 -4. 215@mgust > 3.
(3H, s), 2.60 (3H, s), 5 1.27 (3H, d, J = 6.4 Hz) LCMS (MtH)' mz 524 (t =
1.35 min.). Exanple 572 HN Sr Owe 10

4-[2-(3- Brono- 4- et hoxy- ghenyl) (S) - 2- hydr oxy- et hyl anuno] 3 {6-[ (R -2-

met hoxymet hyl - nor pB&tmRie 473)| | met hyl - 1 H benzi m dazol -

}-1H pyridin-2- one and
4-[ 2- ( 3- br ono- 4- met hoxy- phenyl ) -(S) - 2 amno] 3-{6-[(S)-
2- met hoxynet hyl - nor phol in-4-yl]-4-net hyI ZI\ dazol 2-yl }-]

H pyridin- 2-one: 'H NVR (400 WVHz, CD3CD) 8 7. 63 narrow d, J= 2.0 Hz),

7.40 (1H, br 15 ol
s),7.30-7.36(3H,m,7.19(1 H brs), 6. 95(1 H, d, J=8. 4Hz )7 %.23(1H, d, J=7. 2 Hz),
4.87 - 4.89 (1H, ), 4.18 (I H n), 3.97 - 4.03 (34 n), 3.80 (3H s), 3. 54
- 3.66 (7H, m), 3.39 (3H s), 2 59 (3H, s). LOMB (MeH)® miz 598 (t = 1.31

mn.). Exanple 573 Ove A Q

4 [ 2) (3 Cnl or o 2. nETREBRERFTY ¢ty K éw@wn@fwamsfmgxwww 2.
met hoxynet hyl - ner pin‘périidin4—3y]-4-n1éﬂ1yblﬂ5uenioihdaleimzr§|l}:IBH@yr:ﬂuM—dnd H pyri di n- 2-
one and

4-12-(3-Chl oro- 4- rr"é?%sglhg en I53; ?Slglﬁ'y()]’r%l%?te Iénrﬁ Woafer?(tf%aﬂgs

2- met hoxynet hyl - not-ph a0 mm; @*yoq%gradenmbr lIZI-rhnbﬁnmLfmldazwlrata yl J-1 H pyri di n-
2-one: 'H NMR (400 MHz, CD3OD) S 7.52 (1H, s), 7.46 (1H, narrow d, J= 1.6
Hz), 7.29 -7.34 (3H, m, 6.99 (IH d, J =8.4 Hz), 6.24 (1H, d, J = 7.2
Hz), 4.89 (1H, m)  Exampds578 4 17 (3H, n), 3.81 (3H, s), 3.54 - 3.68 (8H m,
3.38 (3H, s), 2360 (3H, s). LCMS (MtH™ mz 554 (t = 1.28 min.). 10

F/Y\O

4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{6-[4-(2-fluoroacetamido)-
piperidin-1-yl]-4-methyl-1H-benzoimidazol-2-yl}-1H-pyridin-2-one:

15 LCMS (M+H)" m/z 597 (t = 1.31 min.). HPLC t = 6.90 min, YMC-Pack ODS-A 3.0 x
50 mm, 0 - 100% gradient over 12 min; 2.5 mL/min flow rate.
Example 579

20

21



Exanpl e 574

4-[ 2- (3-Chl oro-phenyl ) -2(S)-hydroxy-ethylam no]-3-[4-nethyl-6-(4-nethyl- 15
pi perazi n-1-yl)-1H benzoi m dazol - 2-yl ] - 1H pyri di ne-2-one. 'H NVR (400 MHz,
CD30D) S 7.46 (1H, s), 7.24-7.36 (m 4H), 7.04 (2H s), 6.22 (IH d, J=
7.64 Hz), 4.89 (IH m, 3 30-3.82 (10H, m 2.97 (3H, s), 2.57 (3H, -5s).
LCMS (MtH)® iz 493 (t = 1.56 min.) 20 Exanple 575 Or oME5 Augaist 20¢5

r ono- 4- net hoxy- phenyl ) - 2(S) - hydr oxy- et hyl am no] - 3-[ 4- net hyl - 6- (4- 25

met hyl - pi perazin-1-yl)-1H benzoi m dazol -2-yl]-1H pyri di ne-2-one. 'H NWVR 209

m, 708 (oh, s) e ar R pedodabial ooy Sysiphipdl b e bosapiialy) |

4.82 (1H, n), 3. 82 (piperidin- l-Sll-SEln@hﬁ-éllH-lé&ﬂbimnd@zpl-z-yaaﬂ(;%Irﬁdus)-on& 56 (3H, s)
LCVMS (MrH)" nmfz 56 5;}17{?@ |.e ) were
prepared accordi ngltcgkss%%ﬂr?e (9 ?2ﬂi&fﬁ angi‘?y\n gp?“él?lwzftﬁgxac I g?%n of a
4- am no- pi peri di ne 4dey 30mmj @elwml@tﬁ\%l%@gnémﬂﬂmmrf@&wme for Exanpl es
576-581) 10

4-[ 2- (3- Chl oro- th—% hydr oxy- et hyl am no] - 3- (6-[ 4- (acet am do) pi peri di n-
| - yl]-4-nethyl - é'ﬁEBl dazol - 2-yl }- 1H-pyri di n-2-one: A sol ution of the
4 15 am no-pi peridine conpound (- 5Q-106 1) |n 5mM MeOH is cooled to
0C. Then -10 equivalent of Huenigs b 3 &gmi val ent of acyl
chloride are added. The vial is shaken onc owed to stand at

anbi ent tenperature for | hour. Evaporation of latiles and purification
by prep. HPLC gives the 4-acyl- am nopi peri g nesagdnpounds. 1H NMR (500 MHz,
CD30D) 8 8.06 (1H, s), 7.68 (1H, 20 s), 7.49 (1 H 7.44 (1 H d, J
7.6), 7.27 - 7.38 (4H, m, 6.33 (111, d, J=7.6 496(1H dd, J
4.1,76Hz)417(1Hn)387(411n)365(1Hde 4.2, 14
Hz)358(1Hd Hz 3 231(2Hrr)219
(2H n) 2.02 (3H" [g)“"-”[ﬁ?sp't"w 'hféﬁ%y'gﬁ’éf’“%‘f'““] -3{6g4-Qrydroxyaeetamidol-, C18
S7 3.0 x 50 mmoo pip&00it gyl hdinetliyl-tHdrendoifmidakdl;2-y3)- M/pytidint d-60ve: r at e) . 25 210

LCMS (M+H)" m/z 595 (t = 1.30 min.). HPLC t = 5,09 min, Waters Xterra C18 S5
4.6 x 30 mm; 0 - 100% gradient over 12 min; 5 mL/min flow rate.

Example 581

“HCi uolw:
15 “

4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{6-[4-(2-fluoroacetamido)-

piperidin-1-yl}-4-methyl-1H-benzoimidazol-2-yl}-1H-pyridin-2-one:

LCMS (M+H)" m/z 553 (t = 1.35 min.). HPLC t = 5.90 min, YMC-Pack ODS-A 3.0 x
20 50 mm; O - 100% gradient over 10 min; 2.5 mL/min flow rate.

The following examples (582-584) were prepared according to Scheme VII and

IIl and illustrate the carbamoylation of a 4-amino-piperidine derivative

25  General Procedure for Examples 582-584
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0O NN NN

1
4-
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4.
1
4-1 2-
pi per
(

MrH) S iz 597

[
p

MrH) ' miz 551 (t
6 x 30 nm O -

(t

5 August 2005 Exanple 577 NCI Hal
2- (3- Chl or o- phenyl ) - 2- hydr oxy- et hyl am no] - 3-{6-[ 4- (2- hydr oxyacet am do) -
i peridin-1-yl]-4-nmethyl-1H benzoi m dazol -2-yl }-1H pyri di n-2-one: LCMS

=1.27 min.). HPLCt = 5.01 mn, Waters Xterra C18 S5

100% gradi ent over I2 min; 5 mdmn flowrate. Exanple 578

15 August 2005

(3-Chl oro- phenyl ) - 2- hydr oxy- et hyl am no] - 3- (6- [ 4- (2-f | uor oacet am do) -
idin-1-yl]-4-nethyl -1H benzoi m dazol -2-yl }-1H-pyridin-2-one: 15 LCMVB
= 1.31 nun.). HPLC t 6.90 mn, YMC-Pack ODS-A 3.0 x
mm 0 - 100% gr adi & selutippef the aFﬁ"PP*PlQef@lfﬁUﬁmPPmﬂéV\ﬁQ'HIOélmOBéaﬁrﬂﬂé’l@?blsNN 20

211 15 August 2005 éll'eé %2(‘ n ~10 mvalcnt of Hu ]emés l%aée and ~ 3 equivalent of carbamoyl

r ono- 4- met hoxy- phen

pi peridin-1-yl]-4- crlnbatrlldyhre}!ddqdb'@ﬁzml Wishiakgopncp agd ?}llﬂrﬂi Wﬁndﬁw@l@he LCVS
(MH)® iz 609 (t = éyrthrc ikht, E’lP'p&a&on of@ogﬁem pu%ﬁér?b?gr@ﬁ 'i-ﬁ’l_,@ €90
4.6 x 30 mm O - 1060 o gr adi over m./mn flowTate. anpl e

580 H4G Haub

4-[ 2- ( 3- Brono- phenyl ) - 2- hydr oxy- et hyl am no] - 3-{6-[ 4- (2- hydr oxyacet am do) -
10 pi perldln 1-yl]-4-meth I-1H-ben20|mdazol 2-yl}-1H pyridin-2-one: LCVS
(MtH)' mz 595 (t Exampd0S83in. ). HPLCt = 5.09 mn, Waters Xterra Cl8 S5

4.6 x 30 mm O -

15

5

10

15

20

25

roxy hyl anuno (aceta m do) -

the 4-carbamoyl anumplpendme compounds

50

100% gr adi ent over 12 rri n, 5 nbmn flow rate. Exanple 581

o

..o...é}m

4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{6-[4-(2-
methoxyethoxycarbamoyl)- piperidin-1-yl}-4-methyl-1H-benzoimidazol-2-yl}-
IH-pyridin-Z-dne: 'H NMR (500 MHz, CD;0D) & 7.90 (1H, s), 7.26 -7.52 (6H, m),
6.29 (1H,d, J=7.5 Hz), 4.97 (1H, dd, J =4.1, 7.0 Hz), 4.20 (2H, m), 3.93 (1H, m),
3.60 — 3.84 (8H, m), 3.37 (3H, 5), 2.69 (3H, s5), 2.33 (2H, m), 2.13 tZH, m). LCMS
(M+H)* m/z 595 (t = 1.09 min, YMC Xterra C18 §7 3.0 x 50 mm; 0 - 100% gradient

over 1.5 min: 5 mL/min flow rate).

Example 583

Y

“HE HO1lh-
a

4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{6-[4-(methoxycarbamoyl}-
piperidin-1-yl]-4-methyl-1H-benzoimidazol-2-yl}-1H-pyridin-2-one: 'H NMR
{500 MHz, CD;0D) § 8.00 (1H, s}, 7.63 (1H, 5), 7.26 -7.49 (SH, m), 6.32 (1H, 4, J =
7.6 Hz), 4.96 (14, dd, J = 4.2, 7.6 Hz), 3.93 (1H, m), 3.79 — 3.88 (4H, m), 3.67 (3H,
s}, 3.56 —3.65 (2H, m), 2.71 (3H, s), 2.32 (2H, m), 2.17 (2H, m). LCMS (M+H)" m/z

Q,
ot
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4-12-(3-Chl oro-phenyl) - 2-hydr oxy- et hyl am no] - 3-{6-[ 4- (2-fl uor oacet am do) -

pi perid in-1-yl]-4-nmethyl-1 H benzoi mdazol-2-yl }-I Hpyrid in-2-one:
LCVMS (MtH)® mfz 553 (t = 1.35 nun.). HPLCt = 5.90 mn, YMCPack ODS-A 3.0
x 20 50 mm O - 100% gradient over 10 mn; 2.5 nmn flow rate. The

foll ow ng exanpl es (582-584) were prepared according to Schene VII and |I1]1
and illustrate the carbanoyl ation of a 4-ani no-pi peri di ne 18eAiIguati2Pe525
General Procedure for Exanples 582-584 212 15 August 2005 A solution of the
4- ar ni no- pi peri di ne conpound ( 50-100 umol) in 5 M MOHis cooled to OC

chi ori de are added. ST Paiit XV KB CHRET ERE i Be® s B mibi ent

t enper ature overni g?mUnEwﬁfmrm)l on of volatiles and purification by prep.
HPLC gives 5 the 4-carbanoyl -am nopi peri di ne conpounds. Exanple 582 OYHH
0 10 4-[2-(3-Chl oro-phenyl)-2-hydroxy-ethyl am no] - 3-{6-[ 4- ( 2-

met hoxyet hoxycar banixamiple $4peri di n- 1-yl ] - 4 rret hyl -1 H benzoi m dazol - 2-yl }-
1H pyri di n- 2- one: 'HNI\/R(SOOM—IZ CQ3 7.90 (1H, s), 7.26 -7.52 (6H,
m, 6.29 (1 H d, J =7.5 Hz), 497( d, 7.0 Hz), 4.20 (2H,
m, 3.93 (1 H, n), 3.60 - 3.84 (8H m, @,\s 2.69 (3H, s), 2.33
(2H, m, 2.13 (2H, m. LCv5 15 (MtH)' m z 595 09 mn, YMC Xterra C
18 S7 3.0 x 50 mm 0 - 100% gradient over 1_.Hc£|3 Mdas 5 nmn flowrate). -
Exanpl e 583 20 HN .

4-12-(3-Chl oro- pShenyI ) - 2- hydr oxy- et hyl am no} - 3-{6. (et hoxycar banmoyl ) -

pi peridin-1-yl]-4-nethyl-| H-benzoi n1 dazol 2 yl }-1H pyridi n-2-one: " HNWR
(500 MHz, CD30D 5800&-"% s),. 7.26 -7.49 SSH r’r) 6. 32
(1H d J= -3 oﬂew’n %wdrsxy-etlaﬂ@nmvl BletAHC-Tyogmihiony 1, 1y, 3. 79

- 3.88 (4H n), 3. QZrt(aﬂ‘lﬂyl)%ﬁp&‘)dm-i yﬁﬁt-m&h§15ll-f-gﬂlzomjdazgl-f él}-(lfﬂ'byrﬁin 22m§~2
(2H m, 2.17 (2H, *\& Z,2 5A§(gT
mn, YMC Xterra ClSHW§ (0 %E%Db 79&@@5/8)97 7@%“8\/@}’6?( H A= 75

10 Hz), 4.97 (1H, dd, J = 4.5, 7.5 Hz), 4.63 (1H, broad s), 4.53 (1H, d, } = 2.5 Hz), 4.32
(1H, broad s), 4.27 (1H, broad s), 3.93 (1H, m), 3.79 — 3.85 (4H, m), 3.58 — 3.72 (2H,
my), 2.70 (3H, s}, 2.33 (2H, m), 2.15 (2H, m). LCMS (M+H)" m/z 583 (t = 1.29 min,
YMC Xterra C18 S7 3.0 x 50 mm; 0 - 100% gradient over 2 min; 5 mL/min flow

rate).

The following examples {(585-590) were prepared according to Scheme VII and
IIT and illustrate the use of an alcohol as the nucleophile in Scheme VII
Example 585 (General procedure for Examples 585-590)

Spass

CI
20

(5)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-[4-methyl-6-(2-morpholin-

4-yl-ethoxy)-1H-benzimidazol-2-y1]-1H-pyridin-2-one: 'H NMR (400 MHz,
CD;0D) 6 7.53 (1H, s), 7.37 -7.39 (1H, m), 7.23 - 7.30 (3H, m), 7.01 (1H, ), 6.75
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5 mMJnin flowrate). Exanple 584 "- ~OyHN O 5
4-[ 2- (3- Chl oro- phenyl ) - 2- hydr oxy- et hyl am no] - 3-[ 6-[ 4- (2-f | uor oet hoxy

car banoyl ) -

pi peridin-1-yl]-4-nethyl-|H benzoi m dazol -2-yl}-1H pyridin-2-one: 'H
(500 MHz, CD30D) S 7.92 (1 H s), 7.26 -7.54 (6H m, 6.3 (IH d, J =
10 Hz), 4.97 (1H, dd, J = 4.5, 7.5 Hz), 4.63 (I H broad stMgﬂstZQOS-I
= 2.5 Hz), 4.32
3.58 - 3.72 (2H, m, 2.70 (3H, s), 233'(2H rr) 2.15(

3.85 (4H, ),

_ LOVB (M+H)' iz 583 (1
100% gr adi ent over{1H, st 2

(1 H broad s), 4.27 (1 H, broad s), 3.93 (1 H m, 3.

1.29 mn YMC Xterra Cl18 S7

to ro-phenyl)-2-hyg, 1@@3%4@:@ Jn?fiﬂszﬂml swcmmmj 19z §- (0B 1 RPR@ Y. N-

4-yl - et hoxy) - 1H benzi m dazo

CD3OD) 5 7.53

(I

IH pyri di n-2-one: IH NMR (400 Mz,
H, s), 7.37 739(| H m, 7.23 - 7.30 (3H m, 7.01

d I
79 -
2H,

L GHdrfi=7-3 Howh.9% e, J =156 HO): S4RELpe 9 9974&4{12*:« 3 on

(IH,

s), 6.75 The fol | optanpresganpl es (585-590) were prepared according to Schene

VIl and H and illustrate the use of an al cohol 0as t he nucl eophile in
Schenme VU Exanple 585 (CGeneral pr ed{f@ @s 585-590) 214 15
August 2005 (I H, s), 6.21 (I H, (1H, t, J=5.6 Hz),

4.40 (2H, br s),

(MeH) 'Y m z 524 (t

3.97 (4H, br s)° - N(g rr), 2.54 (3H, s).
= 1.24 nin.). Exanple 5865 Hl\l‘ r Ove

(S)-4-[2-(3-Brono- 4- net hoxy- phenyl ) - 2- hyd HOlIe
roxy- et hyl am no] - 3- [ 4- net hyl - 6- ( 2-

nmor phol i n-4-yl

- et hoxy) - 1H benzi m dazol

5

10

20

OMe

(8)-4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino]-3-[4-methyl-6-(2-
morpholin-4-yl-ethoxy}-1H-benzimidazol-2-yl]-1H-pyridin-2-one : 'H NMR (400

LCVS

-2-yl]-1Hp i"h-2-one : 'H NWR (400

MHz, CD3OD) 87.67 (1H, narrow d, J = 1.6 Hz), 7.36 (1H, dd, J = 1.6, 8.4 Hz), 7.25"

(1H, d, J = 7.2 Hz), 6.98 (1H, s), 6.92 (1H, d, J =8.4 Hz), 6.75 (1H, 5), 6.22 (1H, d, J
=17.2 Hz), 4.89 - 4.92 (1H, m), 4.41 (2H, br s), 3.97 (4H, brs), 3.79 (3H, 5), 3.34 -
3.66 (8H, m), 2.51 (3H, s). LCMS (M+H)* m/z 598 (t = 1.22 min.).

Example 587

Zn ZX
\%{

aaees

(S)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{4-methyl-6-(2-methoxy-
ethoxy)-1H-benzimidazol-2-yl]-1H-pyridin-2-one : 'H NMR (400 MHz, CD;0D) &
7.48 (1H, s), 7.25 —=7.36 (4H, m), 6.96 (1H, s), 6.81 (1H, 5), 6.20 (1H, d, J = 7.4 Hz),
4.90-4.93 (1H, m), 4.13 —4.14 (2H, m), 3.76 - 3.77 (2H, m), 3.50 - 3.6! (2H, m),
3.43 (3H, s}, 2.53 (3H, s5). LCMS (M+H)" m/z 469 (t = 1.52 min.).
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MHz, CD30OD) 8 7.67 (IH, narrowd, J = 1.6 Hz), 7.36 (IH dd, J = 1.6, 8.4
Hz), 7.25 10

(1H, d, J=7. 2Hz), 6. 98(1H, s), 6. 92(1H, d, J=8. 4Hz) , 6. 75(1H, s), 6. 22(1H,d,J = 7.2
Hz), 4.89 - 4.92 (1 H m, 4.41 (2H br s), 3.97 (4H_ br s), 3.79 (3H s),
3.34 - 3.66 (8H, m, 2.51 (3H, s). LCMB (MrH)' mh 598 (t = 1.22 nin.).
Exanpl e 587 15 HN (S)-4-[ 2-(3- Chl or o- phenyl ) - 2- hydr oxy- et Hp Auguat 2005

noj - 3- [ 4- net hyl - 6- ( 2- met hoxy-

et hoxy) - 1H benzi nmi dazol - 2-yl ] - 1Hpyridin-2-one : 'H NVR (400 MHz, CD3CD) 8
7.48 (1 H, s), 7.2§-7.]3% 4H, m), 6.96 (1 H s), 6.81 (1 H s), 6.20 (1 H,
d, J = 7.4 H), FAYPL2703 (1H, m), 4.13-4.14 (2H, n), 3.76-3.77 (2H m),
3.50-3.61 (2H, n), 3.43 (3H, s), 2.53 (3H, s), ®OMS (MrH)' nfz 469 (t =
1.52 min.). 215 15 August 2005 Exam !

= 4- met hyl - 6- ( 2- hydr oxy-
5 et hoxy) - 1H benzi nudazol - 2-yl ) - 1H pyridi n-j2-onen: 'H NVR (400 MHz, CD30D)
S7.43 - 7.45 (2H, m, 7.27 -7.34 (3H m, 7.08 (/IH, s), 7.04 (1 H, narrow
d, J =1.0 Hz), 6.28 (1 H d, J =7.6 Hz), 4P\ H, m, 4.13 (2H, t, J =
4.6 Hz), 3.92 (2H, t, J = 4.6 Hz), 3.45 - 3.54 &, 2.60 (3H s). LCVs
(MtH)' mlz 455 (t = 1.35 min.). io Exanple 589 o

(S)-4-[2-(3-Brono- 4- net hoxy- phenyl ) - 2- hydroxy et hyl am no] - 3- [ 4- net hyl - 6- ( 3-

mor phol i n-4-yi-pro enz | H p in-2- . 'H NWR 15
(400 MHz, CD30D) SPS‘; ‘%‘é ‘% ﬁq “8)‘"‘““?3 ‘f—’f!y *&lﬂa‘ﬁm}f%ﬂ m??*@"%ﬁ"‘“"’f“’ﬁs (1H,
?rleaT), 466234( EIL_ 8H et:h))xy)gfﬂﬂenéihnﬂi;zoﬁj-yl]-ﬁﬂfiﬁ'rﬂﬂn-ﬁoné) 'H ﬁm;g?-_ll\dﬂz @Dg(HZ)S) 08 ?3& 6
\ , 4. -4, I
O o (et 398 2% (gt 2574w ot Gk, d e et Tk 300 Hi
Hz), 6.28 (1H, d, J=7.6 Hz), 4.87 (1H, m), 4.13 2H, t, /=4.6 Hz), 3.92 (2H, ¢, J =
4.6 Hz), 3.45 ~ 3.54 (2H, m), 2.60 (3H, 5). LCMS (M+H)" m/z 455 (t = 1.35 min.).

10  Example 589
0
@ o

\_7/

g
4

HOlh-

OMe

(5)-4-{2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino}-3-{4-methyl-6-(3-
morpholin-4-yl-propoxy)-1H-benzimidazol-2-yl}-1H-pyridin-2-one: 'H NMR

15 (400 MHz, CDsOD) 6 7.66 (1H, s), 7.35 (1H, dd, = 1.6, 7.9 Hz), 7.25 (1H, br 5),
6.93 (1H, s), 6.91 (1H, 5), 6.68 (1H, s), 6.19 (1H, br s), 4.86 (1H, m), 4.05-4.10
(4H, brs), 3.79 (3H, 5), 3.17 - 3.73 (12H, m), 2.50 (3H, s). LCMS (M+H)Y m/z 612 (t
= 1.16 min.).
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c
(S)-4-[2-(3-Chl oro-phenyl)-2-hydroxy-ethyl am no] - 3-[ 4- met hyl - 6- ( 3- nor phol i n
- 5 4-yl -propoxy) - 1H benzi m dazol - 2-yl ] - 1H pyridi n-2-one: |IH NWVR (400 VHz

CD30D) 6 7.52 (11-1, s), 7.36 - 7.38 (111, m), 7.23 - 7 30 (3H , 6.92
(1H, s), 6.67 (1H,s),6.18(1H d,J=6.9Hz),4.96 (1 H, t, &0 4.04 -
4.08 (411, m), 3.82 (2H, m, 3.56 - 3.65 (8H n), 3.15 -1§AMU(SQ 0%

2.52 (3H, s). LCvs (MtH)" mz 538 (t = 1.19 mn.). 10 The foll ow ng

exanpl es (591-593) were prepared according to Schenme VII and 111 wherein a
cyano group (Schenme 1V) is converted to an al dehyde which undergo
reductive ami nati diramplel$98n am ne 15 Exanpl e 591 (CGeneral Procedure for
Exanpl es 591-593) Cl (S)-3-(4-B °/\l

rono- 6- nor phol i n-4-yl met hyl -1 H- bgnzfm dazgl - 2- yd wi2- (3-chl oro-

phenyl ) - 2- hydr oxy- et hyl ami no] - 1H- “mz @ ).I%i}sol ution of
(S)-7-Bronmo 20 N '

2-)4-[2-(3-chl oro-phenyl) - 2- hydr oxy- et hyl am ho] - #oxo- 1|, 2-di hydr o- pyri di n- 3
-yl)- 3H benzi m dazol e-5- car bal dehyde (130 ng, ,Q,47 mml) in nethanol (60
m.) was added norpholine (0.2 m, excess). The r tion mxture was
stirred | h at room. tenperature. Then NaCNBH3 (| c1sol ution, 1.35 mi,

1.35 mmol) was added. The reaction mxture was stfrred at roomtenperature
overni ght and concentrated in 217 15 August 2005 vacuo. The residue was

rified b re :
(400 M, COBOD) S @‘3(3%’%&?‘“‘2’9)6%by‘irfﬁg‘%?p’%?“%ggg[?%ﬁ%' 66’%2‘“““7 54
(4H, n), 6.30 (51 Heylgropdxy)-TH-bénzimida®s-25 10 -ptidin-24mn60( @%(49068'128 71
Beanpl & 592 1 O CLapPES 747 BT a6 ¢ ASE A 2R 72 (R o ozl 9.6
H benzi m dazol - 2- y1H,s}6[18(1H.d, /= 69Hz) 4.96 (1H,t,J=59Hz),4.04 - 408(4}1 m) 382

3-chl h I LOMS MHz,
oDy 8 7 70 (1) (LB L8 B AR Sk Ol pf A gRas ot N AgF) |
7.32 (3H, nm), 6.3BEEH1%dnin)= 7.6 Hz), 5.01 (IH t, J= 6.2 Hz) 4.35 (2H,
br s), 3.48 - 3.71 (10H, m, 2.98 (3H s). LOMS (MrH)' mfz 571 (t = 1.37
mn.). The following examples (591-593) were prepared according to Scheme VII and

III wherein a cyano group (Scheme IV) is converted to an aldehyde which

undergo reductive amination with an amine

15 Example 591 (General Procedure for Examples 591-593)

c|’/‘u

s}

QocRY

Br HN

o EX

HOlir

Ci

{5)-3-(4-Brome-6-morpholin-4-ylmethyl-1H-benzimidazol-2-yl)-4-{2-(3-chloro-
phenyl)-2-hydroxy-ethylamino]-1H-pyridin-2-one: To a solution of (S)-7-Bromo-
20 2-{4-[2-(3-chloro-phenyl)-2-hydroxy-ethylamino}-2-oxo-1,2-dihydro-pyridin-3-yl } -
3H-benzimidazole-5-carbaldehyde (130 mg, 0.27 mmol) in methanol (60 mL) was
added morpholine (0.2 mL, excess). The reaction mixiure was stirred 1 b at room
temperature. Then NaCNBH; (1M THF solution, 1.35 mL, 1.35 mmol} was added.

The reaction mixture was stirred at room temperature overnight and concentrated in
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15 Exanple 593 HN C
(S)-4-12-(3-Chl oro-phenyl)-2-hydroxy-et hyl am no] - 3- [ 4- net hyl - 6- (4- net hyl -
pi perazi n-1-yl net hyl ) -] H benzi mi dazol - 2-yl ]-1H pyridi n-2-one: Through a 20
m xt ure of
(S)-3-[4-Brono-6-(4-nethyl - pi perazin-1-yl nmethyl)-1H benzi m dazol - 2- -
yl j - 4-[ 2- (3-chl or o- phenyl ) - 2- hydr oxy- et hyl ami no] - 1H pyri dihAugust208D ny,
0.14 wmmol), tetramethyl tin (2.5 nL, excess), PdCl12 (PPh3)4 (10 ny, 0.014
mmol), and KF (40 ng, 0.7 mmol) in DMF (2 nL) in a vial was bubbled
ni trogen, sealed, and heated to 10Q0C for two days. The reaction m xture
was passed t hr ough Y&“emeeiresyiye was pusifigd hyprop, dPLL téﬁ‘ﬁ@ t@%‘f"["té@?““ﬁd"f’é@ mg,
concentration, the 455 HINRIRVAS) MU EDRSD)EY. DI (ER; s), HRISCI %), Tiesq 1L hg Azt | ed
conpound (34 ng, 48% . 'H NMR ((1400 MHz, CD30OD) S 7.53 (1H, s), .7.45 (11H’
s), 7.24 - 7.40 (4R*UH m76-31Hidf= 5§ H2g489- 3931 Hym). #-50 GHg)3A0 - 371 99
(1H t, J = 6.4 Hz)aH, ofh, D (243 (68l mp LCMS GA+H)* /2558 (12H .4 Nhin)2. 98 - 3. 34
(8H, m, 2.80 (3H, s), 2.58 (3H, s). 5 LCMS (MtH)' mz 507 (t = 1.29
mn.). The foll owi ng exanpl es (594-595) were prepared according to Schene
VII and 111 and i|gxumpledbr the use of tetrahydropyrimdine as the
nucl eophile in Scheme VII 10 Exanple 594 HN o
4-[ 2- (3- Chl or o- phenyl ) -2(S) - hydr oxy- e“f,k(x am 3—-fd- et hyl - 6- (1, 4, 5, 6-
t et rahydropyrim dine-t-yl)-1H benzoi nq dazot - 4 N- #H pyri di ne-2-one: 1H 15
NVR (400 MHz, CD3OD) S 8.38 (1H, s),” 752 (IH s 7.21-7.41 (5H n), 7.04
(1H, d, J = 1.2Hz), 6.21(IH, d, J = 7.6Hz), 4.9 (1H, t, J = 4.9 Hz)
3.97(2H, nm 3.60-3.73 (2H, n),3.52(2H, t, J = B\74 Hz) 2.60 (3H, s), 2.25
(2H, m LCMS (MtH)' mz 477 (t = 1.79 min.) 20 le 595 HN ci O-
4-[ 2- (4- Met hoxy- 3-chl or o- phenyl ) - 2('S) - hydr oxy- et hyl am no] - 3- [ 4- net hyl - 6-
(1,4,5,6-tetrahydropyri m di ne-1-yl)-1H benzoi m dazol - 2-yl ] -1
H-pyridine-2-one: (g3 (4.Bromo-6-(4-methyl-piperazin-1-ylmethyl)-1H-benzimidazol-2-yl}-4-[2-

10 (3-chloro-phenyl)-2-hydroxy-ethylamino]-1H-pyridin-2-one: 'H NMR (400 MHz,

CD:0D) & 7.70 (1H, s}, 7.55 (2H, 5), 7.42 (1H, d, J = 7.6 Hz), 7.24 - 7.32 (3H, m),
6.22(1H, d, f=7.6 Hz), 5.01 (1H,t, J = 6.2 Hz), 4.35 (2H, br 5), 3.48 - 3.71 (10H,

m), 2.98 (3H, s5). LCMS (M+H)" m/z 571 (t = 1.37 min.).

15  Example 593

Cl

{5)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-[4-methyl-6-(4-methyl-
piperazin-1-ylmethyl)-1H-benzimidazol-2-yl]-1H-pyridin-2-one: Through a

20  mixture of (§)-3-[4-Brome-6-(4-methyl-piperazin-1-ylmethyl)-1H-benzimidazol-2-
yl]-4-[2-(3-chloro-phenyl)-2-hydroxy-ethylamino}-1H-pyridin-2-one (80 mg, 0.14
mmol), tetramethyl tin (2.5 mL, excess), PdCi2 (PPh3)4 (10 mg, 0.014 mmol), and
KF (40 mg, 0.7 mmol) in DMF {2 mL) in a vial was bubbled nitrogen, sealed, and -

heated to 100°C for two days. The reaction mixture was passed through a small pad of
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219 15 August 2005 'H NWMR (400 MHz, CD30OD) S 8.37 (1H, s), 7.52 (1H,s),
7.04-7.52(4H, m, 7.04 (1H, d, J = 1.2Hz), 6.21(1 H, d, J = 7.6Hz), 4.98 (I
H t, J =4.92 H) 3.97(5H, m 3.60-3.73 (2H, m,3.52(2H, t, J = 5.74 Hz),
2.60 (3H, s), 2.26 (2H, m. LCMS (MtH)' mz 507 (t = 1.67 min.) 51t is
understood that the exanpl es descri bed above in no way serve to limt the
true scope of this invention, but rather are presented forl5iAugusti2@0bve

purposes. Al references cited herein are incorporated by reference in
their entirety. 220 15 August 2005 What is clainmed is: 1. A conpound
according to formula I 2 12 01 ., 9 R 1 its enantioners, diastereoners,

phar maceuti cal |y atddpdst @neeafraton, the esigveeas parifie hypseraHBLC sotivathe Gtled

thereof; wherein Xdsua@{uL08%) ATNMICBH RIER, €8RS )H 1 f01Af 9N.4nGh B
al kyl, Cl-C3 al kyl orh@uf@l8 gk deck). BINMICwBs D, EQIIDY T Bl ol et S |

selected fromthe E]-%UE)“@&%F’éﬂ-??gflﬂfs)fﬁ%?r{dﬂsh;~f=\f(/ﬁ:1 BZ)S%?%@?’@.EJFW)hé_
group consisting of oz er §, 3.6 5 21 QY b98d 3tNH i), Yo SB1)s), 855 BH,BQ 1S

absent; R, R2, R3, R R5, R7, RS, are each independently selected from
the group consfst FRYSEMAH) ®EA0% (45129 mikenyl , al kynyl, cycl oal kyl |

het er ocycl oal kyl , hal o, am no, OR60, NO2, OH, SR60, NR60R61, CN, CO02R60,
CONRG(r) R61, OCONRGOR61, NRG62CONRfi OR61, NR60SO2R61, S02NRGR61,

C(NR62) NR6OR61, ar yhe foljaying sxanpples (594-495) wereqerared poeondigsinSehemeYBpnd speo
(CH2),aryl, (CH2) litehsd iMaktyite the usé 6HdrEhyd#R 65 rGHRE @8dHe Y cledgHitd i Sch¥me and
NH- Z- hct er oaryl ; V\Qﬁrein nis |l to 3;

[0
Example 594

4-[2-(3-Chloro-phenyl)-2(5)-hydroxy-ethylamino}-3-[4-methyl-6-(1,4,5,6-
tetrahydropyrimidine-1-yl)-1H-benzoimidazol-2-yl]-1H-pyridine-2-one: 'H

15  NMR (400 MHz, CD;0D) 8 8.38 (1H, s), 7.52 (1H,s), 7.21-7.41 (5H, m), 7.04 (1H, d,
J=12Hz), 6.21(1H, d, J = 7.6Hz), 4.97 (1H, t, J = 4.9 Hz) 3.97(2H, m) 3.60-3.73
(2H, m),3.52(2H, t, J = 5.74 Hz) 2.60 (3H, s5), 2.25 (2H, m) LCMS (M+H)" m/z 477 (1
= 1.79 min.)

20  Example 598

4]

N
HOJis
cl
o—

4-[2-(4-Methoxy-3-chloro-phenyl}-2(5)-hydroxy-ethylamino]}-3-[4-methyl-6-
{1,4,5,6-tetrahydropyrimidine-1-yl)-1H-benzoimidazol-2-yl}-1H-pyridine-2-one:

WLZT

z
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R6 is H Cl alkyl, alkenyl, alkynyl, cycloal kyl, heterocycl oal kyl, hal o,
am no, OR60, N2, OH, SR60, NR6OR61 , CN, Q0j Rfi 0, CONR60R611, , OCONR6OR61,
NR62CONR60R61, NR60S02R6' , SO02NR6 R61, C(NR62) NR6R61, (CH2)nOR6a

(CH2) INR60ORb1, (CH2), SR60, (CH2)12 aryl, (CH2). heteroaryl, (CH2)"

het erocycl oal I cyl, NH Z-aryl, and NH Z-heteroaryl provided that R6 is not H
if Yis S and 221 15 August 2005 Rs is H, Cl4 al kyl, al kédWugust ROOF|
cycl oal kyl, heterocycl oal kyl, halo, am no, N2, OR SR60, NR60R61 , CN,
C02R60, CO\IR60R61 OCONRR61, NR62CONR60R61, NR60802R61 SozNR60R61
C(NR62) NR6R61, (CH2) oORfi O, CH)D%QNR6R61 i‘a % SR60 #{ﬂaryl (CH2) 6
het eroaryl, , (CHZ) ABYR (498 OP) 8 31 (tHasly 52%1?1’@3%@42 Bt (1Hz | s
sel ected fromthe group, 2ﬁ9ﬁ§b§(§Hn&1 Jef7, éiﬂz) 4@% (ﬂl{k[y);wb h@y%v(sz@% Boka/ Ty |

chai n; Z having one or nore dr ox »am no,

Al 0, NROOSOZROL G2t ) FOWAHEY § RS0 (38 BhicHS (At s
sel ected fromthe grougs@ansisting of CO CNOH, CNOR60, CNNR60, CNNCOR60
and CNNSQ2Rb0' and R60, and R6' are independently selected fromthe group
consisting of H° alkyl, alkenyl, alkynyl, cycloalkyl, cycloatkylalkyl,
hydroxy, al koxy, aryl, mgt@wﬁéqﬂlthatuﬁek@ﬁmrdﬂcﬁbéﬂya!boveaﬂdoa:hixsémﬁaﬁmmﬁr ein

e i s hydrogen, alken dr oxy, .thiol, alkox 0 kox anm no,

Skl oo i al kPSR iF ieatkl ol AP P o LRI Py Al

sul fonyl , -NRsocooa'samncesmﬁ@@)aﬁaagorpom%@aaaﬂmmﬁeamgml het er oar yl
or heterocycloal kyl; and e and R31 are, independently, hydrogen, alkyl;
cycl oal kyl, or al kyl-R25. 15 August 2005 2. The conpound according to claim
1 wherein Rl, R7, And RO are H R2 and Rare Hor F; Yis O 5 X is

sel ected fromthe group consisting of Nand CH WsN, R5 is selected from
the group consisting of H nethyl, ethyl, isopropyl, secondary butyl,
cyclopropyl, F, and CF3; R6 is selected fromthe group consisting of H,

2- am nonet hyl pyri di ne, to NHCH2CH( OH) Ph, NHCH2CH( CH) (3-d - Ph),

NHCH2CH( OH) ( 3- Br- Ph),  NHCH2CH( OH) ( 3- Br - 4- OMe- Ph) , NHCH( CH2OH) CH2Ph,
NHCH2CH( OH) ar yI ,
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and NHCH( CH2OH) CH2aryl; and R3 is selected fromthe group consisting of
OR60, C(NH) NHR60, C(O NHR60 i m dazole, imdazoline, tetrahydropyrim dine,
pi perazi ne, norpholine, 15 hononorpholine, piperidine, pyrrolidine,

honopi perazi ne and am no; wherein R60 is selected fromthe group

-consi sting of H, alkyl, cycloalkyl, heterocycloalkyl, and al kyl - R25
wherei-n R25 is hydrogen, al kenyl, hydroxy, thiol, thioal HoxAugusti2e0,

t'hi oal koxy, hal o, cyano, sulfoxy, sulfonyl, -NR30COOR31, - NR30C(O) R31,
-NR30SQ2R3I, -C(O NR30R31, or a heteroaryl or heterocycloal kyl; and 20 Rao
and R31 ar e, i ndently, hydrogen, alkyl, cycloal kyl, or alkyl-R25. 3.
The corrpoundwgg%ggﬁ?rﬁ 'f'o claim2 wherein R3is -OR60 and it(r) is alkyl,
or - alkyl rFt’25, erein 222 15 August 2005 R25 is hydrogen, al kenyl,
hydroxy, thiol, A& CBPF I3y ﬁ&(&fm'éf?rilno,' hal o, cyano, sulfoxy, sulfonyl,
- NR3SOCOOR3]L, -NR30C(O R31, -NR30S02R31, - C(O NR30OR31, heteroaryl or

het erocycl pal kyl ; and R30 and R31 ake, ghgepepdlently, hydrogen, alkyl,

cycl oal kyl} or al kyl-R25. 5 4. > sQuppuny—according to claim3 wherein e
is methyl,|-(CH2), CH2OH, or -(CH} PQH2R20, and nis 0, 1, or 2. 5.
The conpoupd according to clai m fer &i n . is nmorpholine, O 10 N-N -NNJ
O0NJ -NNNN NON \-,N-NJ -NVN /g0 X i Rf NRR31 NNXi R31 ~ 0j, R31
wherein R3Bi s hydrogen, alkyl, or substituted alkyl. R31 6. The conpound
according fo claim2 wherein R3 is piperazine, 15 honopi perazi ne,

3- nmet hyl pi perazi ne, or 3, 5-dinethyl pi perazi ne being optionally

its enantiomers, diastereomers, pharmaceutically acccptablé salts, hydrates, prodrugs and

| solvates thereof;

wherein

X is selected from the group censisting of N, C, C;-C; alkyl, C-C; alkyl
substituted with one or more R’ and a direct bond; .

Y is selected from the group consisting of Q and S ;

W is selected from the group consisting of N, C, O, and S; provided that if W is O
orS, R%is absent; ‘ :

R, R, R, R, R, R, RY, R are each independently selected from the group
consisting of H, Cy¢alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, halo, éxuino, -
OR%, NO;, OH, SR®, NR¥R , CN, CO,R®, CONR®R', 0CONR*R®",
NRZCONR®R®, NR¥SOR® , SO;NRPR®, CONR®)NR®R, aryl, heteraaryl,

[ (CH2OR™, (CH;).NR¥R®, (CH2):SR®, (CHy)a aryl, (CH3) heteroaryl, ,-
{CH)a beterocyeloatyl, NH-Z-aryl, and NH-Z-heteroaryl;
whereinnis 1 to 3;

Réis H, Cgalkyl, alkenyl, alkyﬁyl, cycloalkyl, heterocycloalkyl, hélé, amino, |
| OR%,NO,, OH, SR, NR¥R®', CN, CO;R¥, CONR¥R®, OCONRYR"",
NRCONR®R®, NR*SOR® , SO;NR®RY, CINR)NR®R®", (CH;)oORY,
(CH2).NR®RY, (CHz),SR®, (CHy)a aryL, (CHy)n heteroaryl, (CHy), heterocycloatiyl, NH-
Z-aryl, and NH-Z-heteroaryl provided that R® is not Hif Y is S; and |
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substituted at the 4-N position with a conpound selected fromthe group
consi.sting of alkyl, cycloal kyl, cycl oal kyl al kyl, al kyl-R2, -C(O) -R15,
or-CO2R15 wherein R15 is hydrogen, alkyl, aryl, alkyl-R25, amno or aryl;
and R25 is hydrogen, al kenyl, hydroxy, thiol, alkoxy, thioal koxy, am no,
20 al kyl am no, di al kyl am no, cyano, hal o, sulfoxy, sul fonyl, aryl sul fonyl,
- NR30000R31, -NR30C(O R31, -NR30S02R31, -C(O NR30R31, heﬂé#haw@tZB@S

het er ocycl oal kyl ; and R30 and R31 are, independently, hydrogen, alkyl,
cycloal kyl, or alkyl-Ru. 25 7. The conpound according to claim®6 mherein
said piperazine is substituted wth nethyl, ethyl, CH2-cyclopropyl,
hydroxyet hyl , 2-di met hyl am noet hyl, 2- diethylaninoethyl 2-aninoethy|,

2 TeL ) e et #gﬁ?aﬁ%l% L L R

accor di ng |IND,cOH] BRZ, WRERE! rCIRQ:(D;R‘“@GONRW' gj@mma@gﬁ‘ect ed fromthe group

and heter s@%ﬁéﬁ’lﬁ?ﬁ s S@z@‘*“ﬂf R e 0o s ™

wher ei n saOHHNRPRY SCeB).SrR¥adH. ), )ngét&gag'ona sting of NHCH2CH2COH,
NVeCH2CHR NEt CHchon NHCHZCH INFD. “NVECHR CEBNH2. NEt CH2 CH2NH2,
NHCH2 CH2N féHz n afEesyolepliol NH-Z revl.capg NEb Rnheteroarglic D CHONEL 2. NIVE CH2 CH2NEE 2,

. to NEt CH2EH2NE 2 ;s el EbiNh ChR o Rind R CHAEHING G )u%palkﬁl
NEt CH2CH2IN( CH2CH2) 20. 10. The conpound accordi ng to cgy;ii?m 2 whgr ein RBis

pi peri di n¢ chasp hawiagiope OTSIBQ@thY@Ji?KBdh!ﬂL alkoxyy thiealkoxyt #miod, haleaNRS SORKy | ani no,

di al kyl am AKXy i

-NHC( O R1p giQm?\l ng hally efégl n 15 ?;S&%égfﬂggégﬁlé fﬂ#&e%} %?%or af‘%(yl R25
wherein e P%CGy@N@@eﬁNCEl ERNR® W@QR anldlcaiNS@i napd th| oaI koxy, amino,
hal o, cyaho, suh® RS54 Q@%@W , @ SOZR31,

C( O NR30ORY1, h%e?‘%‘aryl LFH%E% g?né ycl oa '%thea% H:f%‘sé ’ g

i ndependehalksnyl, hﬂd’ﬂﬁgmﬁoaadykycyqloai&ylﬂhﬂl Ik)ylkoxypalka&%yﬂy}, RREeroa2dl, 11. The
conmpound B rg:ﬂg erein i s nmor pholine, thionorpholine,

sul foxynof EﬁgF ggwimqu%nrpﬁoPﬁne or honmonor pholine, or a substituted
mor phol i ng, t hi Riftriptoizgemaefkesyt] fyadxoxyphiiclliors, thivulkhoy) winiiel k@khie, or
dlaﬂcylammo, aryl, heteroaryl, cyano, halo, sulfoxy, sulfonyl, -NR*COOR?, -
NRYC(O)R?, -NR¥SO,R*, -C(O)NR¥R™, heteroary! or heterocycloalkyl; and

R* and RY are, indepcndehtly, hydrogen, alkyl, cycloalkyl, or alkyi-st .
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honmonor phol i ne. 25 12. The conpound according to claim1 | wherein said
~nmor phol i ne, thionorpholine, sulfoxynorpholine, sulfonyl norpholine, or
hononor pholine is substituted with hydroxy, thiol, am no, alkylam no,

di al kyl am no, al koxy, thioal koxy, alkyl-R25 30 -NHC(O) R15, - NHCO2R15,
wherein R1S is hydrogen, alkyl, aryl or alkyl-R25 wherein R25 is hydrogen,
al kenyl, hydroxy, thiol, al koxy, thioalkoxy, am no, hal o, 1G/AagustZD0515
August 2005 sul foxy, sulfonyl, -NR30COOR31, -NR3DC(O) R31, -NR30S02R31,

- C(O) NR3ORB1, Zhet edbargmpaynd pesordingtpslaim(liwtereimnd R30 and R31 are,

i ndependenf |y, hydr @yen? 9, | oal kyl, or al kyl-R25. 5 13. The
conpound afcor di ng "tR(gé’ gl’é?%v%%ﬁgi n RB3is (CH2)"-norpholine or (CH2)"-
pi perazi ne} wher ei nRAapgRYare Hor¥; 14. The conmpound according to claim 2
wherein R3lis an opgiig?ﬁl |y substituted N- tetrahydropyrimdine or

N-i.m dazoly ne. 10 15. e conpound according to claim 14 wherein at |east
one of saifdSsubstit ¥embalectédsraah thelgroupydnsistinglok W and @lHoxyal kyl , hal oal kyl ,
cyanoal kyl} carboxy Q. car boxam de. 16. The conpound according to claim 2

wher ei n is pyrroli ditte. 15 17. The conmpound according to claim2 wherein

said pyrrofidine i sRSnlselettedifribmale grbhﬁc@gi@ﬁﬁgdfqn&ieﬂi)il,%y@,fim?r yir oxyl
pyrrolidine, 3- al(&ox%ﬁt%rr?l i di g%, %&3 al kyl am no pyrrolidine,
3-di al kyl ani no*PyPIY EYCIeREoPYS & Yo npound according to claim 2
wher ei n i s sel ecREf stleattd bf 1 @B corSiBEigSS

2- ami nomethy! pyri di 7 | and @%%Z@z%’%mw&ﬁe’ 19. Th
- 2-am none p . ar an aryl . : e
conpound gor M@@Hﬁ%ﬁ&ﬁ@ﬁﬁﬁr@%@n@%ﬁ-%| ly 25
substitut gd phemcH,CEROHIBBICLORAUPY, agsent eISPR Cﬁ}gﬂ I said
phenyl is |substitut ggﬁwi tha B, C, F, a k%%ﬁo?ﬁm—’lgg% : ggﬁ@’ The
compound dccor AHYHCEEHLMCIbadiardi n sai d substituent is 3-Br, 3-d or
3-F. 225 - R’ is selected from the group consisting of ORY, C(NH)NHR®, C(O)NHR®
imidazole, imidazoline, tetrahydropyrimidine, piperazine, morpholine,
|15 homomorpholine, piperidine, pyrrolidine, homopiperazine and aminc; wherein

R%® is selected from the group consisting of H, alkyl, cycloalkyl,
heterocycloalkyl, and alkyl-R** wherein R? is hydrogen, alkenyl, hydroxy, thiol,
thioalkoxy, alkoxy, thioalkoxy, halo, cyano, sulfoxy, sulfonyl, -NR*COOR?, -

NR¥C(O)R™, -NR¥SOR*, -C(O)NR¥R™, or a heteroaryl or heterocycloaliyl; and

20 Rio and Ry, are, independently, hydrogen, alkyl, cycloalkyl, or alkyl-R%.
3. The compound according to claim 2 wherein R® is —OR® and R is alkyl, or —
- alkyl-R®, wherein
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15 August 2005 22. The conpound according to claim19 wherein said
substituent is 4-F or 4- nethoxy. 23. The conpound according to claim19
wherein R6 is \ML ~NH "NH Rp HN OR ~NH 5 R* wherein R7 is H Br, d, or F
and R40 is H or alkyl. 24. A conpound having the formula: 0 R 10 Rr
wherein R12 and R13 are, independently, hydrogen, alkyl, or alkyl-R25
wherein R25 is hydrogen, hydroxy, thiol, alkenyl, am no, 12Augugt 2005

t hi oal koxy, hal o, cyano, sulfoxy, sulfonyl, -CQ2H, -C(O NR30R',

-NR30SO2Ri 1, -NR30C(O R', - 15 NR30C(O OR', heteroaryl or heterocycl oal kyl;
R7 , R8 and R19 are, inhdependently, hydrogen halo%en or al koxy, or R18
and R19 together for mRa ihkdeoese\iend) ligroxs think plkexyafinrikgrss aminoghalp: R30and

R3' are, independea}adoysulﬁaygrga&ﬁpb, -RRRHOORY, 1 R(0)R2 5-NI2XD,RY, August 2005
25. The conpound accordjng to claim24 wherein R25 is norpholine, N- N
-NNJ O NJ N Nil @Q)NRWW(&(@N of heterocycloalkyl; and

Rap and Ry are, independently, hydrogen, alkyl, cycloalkyl, or alkyl-st.

4. The compound according to claim 3 wherein R% is methyl, -(CH2),CH,OH, or
«(CH2)yCHaN(CH,CH2)20, and nis 0, 1, or 2.

5. The compound according to claim 3 wherein R* is morpholine,
O

0
)L N N N My
0 P go— 4~ —N
- =5 g 8 O -

10 31 31
wherein R¥is hydrogen, alkyl, or substituted atkyl.

6. The compound according to claim 2 wherein R is piperazine,

15  homopiperazine, 3-methylpiperazine, or 3,5-dimethylpiperazine being optionally
substituted at the 4-N position with a compound selected from the group consisting of
alkyl, cycloalkyl, cycloalkylalkyl, alkyi-R¥, -C(O)-R'*, or-CO;R"® wherein R" is
hydrogen, alkyl, aryl, alkyl—R25 , amino or aryl; and

R% s hydrogen, alkenyl, hydroxy, thiol, alkoxy, thioalkoxy, amino,

20  alkylamino, dialkylamino, cyano, halo, sulfoxy, sulfonyl, arylsulfonyl, -
NR¥COOR™, -NR¥C(O)RY, -NR¥SQ,R*, -C(O)NR™R?, heteroaryl or
heterocycloalkyl; and

R and R" are, independently, hydrogen, alkyl, cycloalkyl, or alkyl-R™.

25 T The compound according to claim 6 wherein said piperazine is substituted
with methyl, ethyl, CHa-cyclopropyl, hydroxyethyl, 2-dimethylaminoethyl, 2-
diethylaminoethyl, 2-aminoethyl, 2-methylaminoethyl, 2-ethylaminoethyl,
methoxyethyl, ethoxyethyl, morpholine, and morpholinylethyl.
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N'N R31 5 wherein R33is hydrogen, alkyl, or substituted alkyl. R31 26. The
conpound according to claim24 wherein R12 is hydrogen, nethyl,

hydr oxynet hyl , net hoxynet hyl, CH2F, CH2CN, CO2H, or - CONR30R31 wherein R30
and R31 are, independently, hydrogen, or al kyl-R25. 10 27. The conpound
according to claim 24 incorporating the side chain \NH NH NH RlL7 R17 T "R17
NR. NRO O \NH HNC OR Rn NH wherein R4 is hydrogen or al kyb Augudt RG0S5
hydrogen or hal ogen. 15 28. The conpound according to claim 24 wherein R12
and R13 are H, R17 is Br, F, or d; R13 is nmethoxy or fluoro; and R9 is
H, or R13 and R 9 together form4-0, 5 dihydrofuranyl. 227 15 August 2005
29. The conpound according to claim24 wherein R12 and R13 are nethyl; R17
is Br, For C, Rs8 iSI'H&y;d:mp:gﬁﬂa@brdmttdﬂdzﬁmZﬁl‘itdcleglsiaﬁ afilino3bup Aeletapound

hawngtheforrrula 1 5where|nR |sh | aryI or
“al kyl - R25, wher ei HORM §rRUncenglie Sﬁgﬁmx}ﬁ g‘?é Yami%enyl , ami no,

al koxy, thi oal koxy dxalta]ammoaltylammp, zmdhétemqycloalkylﬁlkmin;no- NR30COCR31
- NR30C( O) R31, -NR30SO02R31, -C(O) NR30R31, heteroaryl or

9. The compound according to claim 8 wherein said amino is selected from the
group consisting of NHCH,CH,OH, NMeCH>CH»,COH, NEtCH,CH,0H,
NHCH:CH,;NH;, NMeCH,CH,NH;, NEtCH,CH,NH,;, NHCH,CH;NMe;,
NMeCH,;CH;NMe;, NEtCH,CH;NMe,, NHCH,CH2NE!,, NMeCH;CH;NE,,

10 NEtCH;CH,NEt;, NHCH,CH,N(CH>CH;);0, NMeCH;CH.N(CH,CH,):0, and
NEtCH,CH,N(CH,CH>),0.

10.  The compound according to claim 2 wherein R is piperidine, optionally
substituted with hydroxy, thiol, amino, alkylamino, dialkylamino, alkoxy, thioalkoxy,
5 1,3 dioxolane, 1,3 dioxane, -NHC(O)R", -NHCO,R"®, wherein R'® is hydrogen, alkyl,
aryl or alkyl—st wherein RY is hydrogen, alkenyl, hydroxy, thiol, alkoxy, thioalkoxy,
amino, halo, cyano, sulfoxy, sulfonyl, -NR*COOR*, -NR¥*C(O)RY, -NR*¥SO,R?, -
C{O)NR*RY, heteroaryl or heterocycloalkyl; and
R*® and R*! are, independently, hydrogen, alkyl, cycloalkyl, or alkyl R%

20
11.  The compound according to claim 2 wherein Rlis morpholine,
thiomorpholine, sulfoxymorpholine, sulfonylmorpholine, or homomorpholine, or a
substituted morpholine, thiomorpholine, sulfoxymorpholine, sulfonylmorpholine, or
homomorpholine.

25

12. The compound according to claim 11 wherein said morpholine,
thiomorpholine, sulfoxymorpholine, sulfonyl morpholine, or homomorpholine is
substituted with hydroxy, thiol, amino, alkylamino, dialkylamino, alkoxy, thioalkoxy,
alkyl-R*

30 -NHC(O)R'", -NHCO,;R"?, wherein R" is hydrogen, alkyl, aryl or chyl-st wherein

R? is hydrogen, alkenyl, hydroxy, thiol, alkoxy, thioalkoxy, amino, halo, cyano,
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to heterocycloal kyl; R16 is each independently hydrogen or nethyl; R17, R18
and R19 are, independently, hydrogen, hal ogen, or al koxy; or R8 and R19
toget her forma heterocycl oal kyl or heteroaryl group; and R30 and R31 are,

i ndependent |y, hydrogen, alkyl or al kyl-R25. 15 31. The conpound accordi ng
to claim30 wherein R25 i s norpholiné thionorpholine, 0 0 p NN, N N=N
-Nu -N, -N-NJ -NNVNVN-NNNN-NTR31 --<~ ,NO Il REAvugRrat 200N N, N
~ or J, R31 20 32. The conpound according to claim 30 incorporating the
sidechain 1131 228 15 August 2005 NH O wherein R40 is hydrogen or alkyl

and R 17 hydrogen or hal ogen. 5,33. The oupnd acgording to clajm 30
wherein R15 is hydréryersulfas-hyR’COORY} ;NégﬁnP%@z)Néd%Rﬁz%(%eM R25 is

OH OWe, F, ON, CldieroaldibiheRioc G ,apherein n is 0 or 1. 10 34. The
conpound accordi ng to claim 30 mh§§Ein R7S is cyanhgeth ydr oxyet hyl ,

I h
CH2CH2SOCH3, CHzCH2CH2R, 2 B Crprcingaprndeptly. pdregapcatiorl. gtk are H R17
is Br, or d; and Rig is hydrogen or nethoxy.

5 13.  The compound according to claim 2 wherein R? is (CH3),-morpholine or

(CH2)n- piperazine, whereinn is ! to 3.

14.  The compound according to claim 2 wherein R? is an optionally substituted N-
tetrahydropyrimidine or N-imidazoline.

10
15.  The compound according to claim 14 wherein at least one of said substituents

is alkyl, hydroxyalkyl, alkoxyalkyl, haloalkyl, cyanoalkyl, carboxyl, or carboxamide.

i6. The compound according to claim 2 wherein R? is pyrrolidine.

15

17.  The compound according to claim 2 wherein said pyrrolidine is selected from
the group consisting of 3-hydroxyl pyrrolidine, 3- alkoxy pyrrolidine, and 3-

alkylamino pyrrolidine, 3-dialkylamino pyrrolidine.
20 18.  The compound according to claim 2 wherein R® is selected from the group
consisting of H, 2-aminomethylpyridine, NHCH,CH(OH)aryl, and

NHCH(CH;OH)CH,aryl.

19.  The compound according to claim 18 wherein said aryl is an optionally

25  substituted phenyl.

20.  The compound according to claim 19 wherein said phenyl is substituted with a
Br, Cl, F, alkoxy or-NHSO,CH;.

30 21.  The compound according to claim 19 wherein said substituent is 3-Br, 3-Cl or

3-F
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35. A conpound having the fornmula: 15 wherein R15 is hydrogen, alkyl, aryl

or alkyl-R25 ; HN 229 15 August 2005 RZS is hydrogen, hydroxy, thiol,

al kenyl , al koxy, thioal koxy, am no, halo, cyano, sulfoxy, sulfonyl,

- NR30COOR31, -NR30C(O R31, -NR30S2R31, - C(O NR30OR31, heteroaryl or

het erocycl oal kyl ; R16 is each independently hydrogen or nethyl; 5 R17, R's

and R19 are, independently, hydrogen, hal ogen, or al koxy, 15#“@n$t2ﬁ05 R 9

toget her form a heterocycl oal kyl or heteroaryl group; and R30 and R31 are,

i ndependent |y, hydrogen, alkyl, cycloalkyl or alkyl-R'. 36. The conpound

according to claim35 wherein i s norphaline, 10 thlonDrpholl N, NI

NON -NV -NJ \'- R Rsfhewwwwimmtq\?‘wlmewséSﬂ%ﬂB‘F“‘%“r kel 15

wherein R33 is hydmgg@@, al kyl , or substituted alkyl. 37. The conpound

according to claim35 incorporating the sidechain NH NH ~NH R RO O \NH HN ~

OR Rn RI, NH

' 23.  The compound according to claim 19 wherein R®is
~

NH “HH S
HO. HO HO
Rz 4 Rz Riz
O N NRg
o
\NH HN/
HO HO. . HH
HO.
OR .
o Ryz R
NRgo HRae " 0 Ry
[+]

wherein R is H, Br, Cl, or F and R¥isHor alkyl.

24. A compound having the formuia:

Bz
)o\/N HoQ NH
Rig I‘:l,
o\ 7
HN
HO»
Ry7
10 . H1g R15

wherein R'? and R'? are, independently, hydrogen, alkyl, or alkyl-R* wherein
R%is hydrogen, hydroxy, thiol, alkenyl, amino, alkoxy, thioalkoxy, halo,
cyano, sulfoxy, sulfonyl, -CO,H, -C(O)NR*R™, -NR*¥*SO,R*', -NR*C(O)R?, -
15 NR*C(O)OR?, heteroaryl or heterocycloalkyi;
R'7, R"™ and R" are, independently, hydrogen, halogen, or alkoxy, or R'® and
R'” together form a heterocycloalkyl or heteroaryl group; and

R*®and R* are, independently, hydrogen, alkyl, or alkyl-R%.
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230 15 August 2005 wherein R40 is hydrogen or al kyl and R17 hydrogen or

hal 0. 38. The conpound according to claim35 wherein R15 is hydrogen or
methyl; RL7 s is brono, chloro or fluoro; R18 is hydrogen or nethoxy; and
R19 is hydrogen . 39. A conpound having the fornula ORI6 RISONN R s 10
HN A 7 wherein R15 is hydrogen, alkyl, or, -alkyl-R 25; R25 is hydrogen,
hydroxy, thiol, al kenyl, al koxy, thioal koxy, am no, hal o, 15 &ugnst 2808 f oxy,
sul fonyl, 15 -NR30000R31, -NR30C(O) R31, -NR30S02R31, -C(O NR30R31,

het eroaryl or heterocycloal kyl; R16 is each independently hydrogen or

nmet hyl; R17, R18 and R 19 are, independently, hydrogen, hal ogen, oral koxy;
or RIS and R19t ogkt her’fhf:eqmnoandn@p@fli@gmlaim@ﬂwm%‘grsymow&%; and 20 R30
and R31 are, independently, hydrogen, alkyl, cycloal kyl or al kyl-R25. 40.
The conpound according to claim39 incorporating the sidechain 231 15
August 2005 "NH NH ' NH 0 R¥INC

N N N Nopy
o Pl Pl g
" __N\J *N‘Nf] : _N\QN NS TN

Ray R34

N N N._-Ba N- N
Mz N =N ~N
- < <L e <G
N o} R31 (s} o/l\R:“ 0 _</N
5  wherein R™is hydrogen, alkyl, or substituted alkyl.

26.  The compound according to claim 24 wherein R'%is hydrogen, methyl,
hydroxymethyl, methoxymethyl, CH,F, CH,CN, CO.H, or -CONR*R*' wherein R*
and R*' are, independently, hydrogen, or alkyl-R%.

10
27.  The compound according to claim 24 incorporating the side chain

S ““KH
HO HO.

Ryy 17 Rtz

0 HRy
(1]
Sam -
HN s
HO. NH
HO HO
OR

R

Q 1 Ryr ]
NF4g e 7

)rua.,, =

““NH
HO.

R
N NRso

Q.

wherein R* is hydrogen or alkyl, and R™ hydrogen or halogen.
28.  The compound according to claim 24 wherein R'Zand R"” are H; R is Br, F,

or CI; R" is methoxy or fluoro; and R" is H; or R'® and R" together form 4-0, 5

dihydrofuranyl.
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R17 OR wherein R40 is hydrogen or al kyl and R17 hydrogen or halo. 41. The
conpound according to claim39 wherein RL15 is hydrogen, nethyl, ethyl, 5
O -(CH2)nCH27R25 wherein n is 0, 1, or 2; and R25 is OH Ow, F, CN, CF3,
SOCH3 or SQ2CH3, -NR30COR31, -NR30000R31. -NR30S02R31, -C(O NR30R31, or has
the formula: O NNN, NN -N~VN~~-NVN 10 O N N~ N -NNJ 10 O 1INYRat
~N, /1 / NOR31 OO0-fl., R31 wherein R 33 is hydrogen, al&yAugust2005
substituted al kyl. R31 42. The conpound according to claim39 wherein R15
is ethyl, methoxyethyl, CH2CH2F, or CH2CH2CN, R17 is brono or chloro; Rls
I's met hoxy or hydraqgen;..and 15 R19 is hydragen. 232115 .Adgust 2005, 43. A
conpound havi ng thgg'for%lcgmpwgaﬁoﬂmg#&ﬂfg%\?ﬁeﬁmgg andl@ eme'thyp’% 18
Br, For Cl, R¥is hydrogen or methoxy; and RYisH.

30. A compound having the formula

Rie
s+
15j[\/ N
N
Ry N/ H
N Ny A
HN
HO“;.
Ry7
Rys  Rag

wherein Rys is hydrogen, alkyl, aryl, or -alkyl-R?, wherein
R is is-hydrogen, hydroxy, thiol, alkenyl, amino, alkoxy, thicalkoxy, halo,
cyano, sulfoxy, sulfonyl,
-NR¥COOR™, -NR¥C(O)R*', -NR™SO;R¥, -C(O)NR*R?', heteroaryl or
10 heterocycloalkyl;
R'S is each independently hydrogen or methyl;
R”, R'®and R"® are, independently, hydrogen, halogen, or alkoxy; or R'® and
R'"? together form a heterocycloalky! or heteroaryl group; and
R* and R*' are, independently, hydrogen, alkyl or alkyl-R%,
15

31.  The compound according to claim 30 wherein R” is morpholine,

thiomorpholine,
0 (')JL
N N N Ny
o} Pl g Pl —a
- 5 N —N~N/j _N\:]N —N_ TN
R3q Ry

i iy i G B <
N 0" g, © 0’!\33, 0 NN

20 32,  The compound according to claim 30 incorporating the sidechain
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OR HN wherein 5 R15 is hydrogen, alkyl, aryl, or -alkyl-R25; R25 is

hydr ogen, hydroxy, thiol, al kenyl, al koxy, thioal koxy, am no, halo, cyano,
sul foxy, sulfonyl, -NR30COOR31, -NR30C(O) R31; -NR30SO2R31, - C(O NR30R31,
het eroaryl or heterocycloal kyl; Rl7, R8 and R 9 are, independently,

hydr ogen, hal ogen, or al koxy; or R 8 and 10 R19 together forma het erocyclo
or heteroaryl group; and R30 and R31 are, independently, ‘r@éhuggs, Qﬁkyl
cycl oal kyl or al kyl-R25. 44. The conpound according to cl ai m43 wher ei n R15
is -(CH2)NnCH2R25 n is 0, 1, 2 or 3 and R25 is OH, Ow, F, CN, CF3, SOCH3
or SO2CH3 , - NR30COOR31, 15 NR30C( O R31, -NR30S02R31, -£(O NR31R32 or has
the formula: N\ -NNJ NNJ N(N'R31N~X'I\I 1 20 wherein
R3%i s hydrogen, alkyl, or subst{’tyt ed al ky'f \11 IN 233 15
August 2005 45. The corrpound ac ing to i m 43 -wh {n R15 is nethyl,
ethyl, CH2F, nmethoxyethyl, CH2 or CH 4 is bromo; R's
is hydrogen met hoxy, or f1 uor 8 antd R19 n he corrpound
according to claima45 incorporating the sidechain NHoRL7 R17 R17 ' NH

NH

NH NH
HO HG HO
OR
Rz o Rz O\::N Rz
NR4g )—-Nﬂw
o

wherein R* is hydrogen or alkyl and R" hydrogen or halogen.

5 33 The compound according to claim 30 wherein RY is hydrogen, methyl, ethyt,

or
(CH),CH,-R® wherein R® is OH, OMe, F, CN, CF;, SOCH; or SO;CHj3, wherein n

is0orl.
10 34. The compound according to claim 30 wherein R'® is cyanoethyl,
hydroxyethyl, CH,CH,SOCH;, CH,CH2CH,F, CH,CH,CH;CN, or CH;CH.CF;, R'®

and R" are H; R" is Br, or Cl; and R;s is hydrogen or methoxy.

35. A compound having the formula:

11
e )N\/ o9
N NH
e ) \_/
N
HN
Hon..
Ry7
H1g R“B

wherein

R" is hydrogen, alkyl, aryl or alkyl-R* ;
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OR R17 wherein R40 is hydrogen or alkyl, and R17 is hydrogen or halo. 47. A
conpound having the fornmula: 0 or RL7 10 1~ NH A19 R o wherein each R5 is
i ndependent|y hydrogen, alkyl, aryl, or -alkyl-R 25; "NH 234 15 August 2005
R25 is hydrogen, hydroxy, thiol, alkenyl, alkoxy, thioal koxy, am no, halo,
cyano, sulfoxy, sulfonyl, -NR30COOR31, -NR30C(O) R31, -NR30SO2R31, -

C(O NR30OR31, heteroaryl or heterocycloal kyl; R 7, R18 andiRPaugust2005

i ndependent|y, hydrogen, hal ogen, or al koxy; or R8 and 5 R19together form
a heterocyclo or heter oaryl group; and R30 and R31 are, independently,
hydrogen, alkyl, cycloali I 4 he ¢ according to
claim1 sel ect ed from t% ¥Sh|y 'E)E% *cl%imxgt il aﬁf"y]- /ﬁ\mg”@géfko Yol ccor’g ﬁg to
claim1 having the Cfrfmp,rmlfacy, sutfonyl, -NR? COOR‘ -NR¥*c(O)RY, NR SOR*,
(S)-4-(2-Hydroxy-| bes3e dazol - 1-yl - 4rrethyI-IH-

benzi m dazol - 2-yl )_C{?Bﬁ!ﬁ‘li hQME%WJPﬂ&m%c)(cﬁ)alkW

()-4-[2-Hydroxy-2-(3- |0%|045ph@nyde))erd§mmladmgwqm8ﬂ1@6 i m dazol - 1-yI - 4- met hy! -

| H benzi m dazols-2-yl ) - lH-Qly A d dro
()-4-[ 2- (3- Chl or o- pheny a‘f#ox  idpendendy, hydrogen, halogen, or alkory, ar R'and ()
-1 H 15 benzi ni da?olt‘)@ﬂw'})ml wwmyalonikzlordwroaryl group; and

()-4-[2-(3-Brono- phenyls\m&]dhvd&-ewdeséniaydt@rmmgm? alkGr, EYAARG P Ay R®4- met hyl -
1H benzi nmi dazol -2-yl)-1H pyridin-2-on

(S)4-[2-(2-Chl oro-phenyl)-1-hydroxynet hyI et hyl am no] - 3- (6-i m dazol -1-y1- 4-
met hyl -1 Hbenzim d@-zmﬂ'%'cylh%] cuid ktchidinig @ Aaidr BR@ieredR? i 1s morpholine,

(S)4-12-(3-Chl oro hen ydr oxynet hyl - et hyl am no] - 3- ( -i m dazol - 1-yl -
net hyl - 1 H benz® n?%%? rleyl) | Hpyridin-2-one;

(S)-4-[2-(4-Cnhl oro-phenyl)-1-hydroxynet hyl - et hyl am no] - 3- (6-i m dazol - 1-y14-

LAES Ny

Ra A3

N-

1, AT 1 <CEe <

N“‘N

15

wherein R* is hydrogen, alkyl, or substituted alkyl.

37.  The compound according to claim 33 incorporating the sidechain
“KH “SNH
HG HO HO
Ryr Rez Riz
o \ MR NRy,
(1]

HN -

HO
HO

OR

2]
b,-'NRm o RAyz
NR
o 40 \=N
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met hyl -1 H benzi m dazol -2-yl)-1 Hpyridin-2-o0ne;
(S)-4-[2-(2-Bronp-phenyl)-1-hydroxynet hyl - et hyl am no] - 3- (6-i m dazol - 1-yl -
25 net hyl -1 H benzi m dazol -2-yl)-1 H pyridin-2-one;
(S)4-[2-(3-Brono-phenyl) - 1- hydr oxynet hyl - et hyl am no] - 3- (6-i m dazol - |-yl -
met hyl -1 H benzi m dazol -2-yl)-1 Hpyridin-2-one;

() - 4- (1- Hydr oxynet hyl - 2- pent af | uor ophenyi - et hyl ami no) - 3- {3 AuguUEL2PS |
-yl-4- methyl -1 H benzi m dazol -2-yl)-1 H pyridin-2-one; 30
(S)-4-(1-Hydroxynet hyl - 2- pyridi n4-yl - et hyl :

am no) - 3-(6-imdazol -1-yl-4-nethyl -1 H

benzi m dazol - 2-yl ) -1 H pyridi n-2-one; 235 15 August 2005 (S)-4-]

| - Hydr oxymet hyl - 2-yrrdieRtttdialdeinyl draatynaldai malogdn 6Ohaldri dazol -i -yl - 4-

met hyl - I H- benzi m dazol - 2-yl)- 1 H pyridin-2-one;

3-(6-1mdazol -1-yl-4-methyl -1

H- benzi ni dazol - 2- y3) - 4Tﬁpwrmpdhm&cgfhiﬂ§tdmm)33jlvtﬂeim? isdiy&o@en&ﬁ&mth@l rRY
()-4-[2-(3- Bronp- phgr)(%f) '":L% ) u %lgﬁggﬁpoge%]or e %i)lr;g]ngﬁﬁ hydrogen -met hyl -|

H benzi m dazol>

(S)-2-[4-(1-Hydroxymnet hyl - 2 phenyl et hyl am no) - 2- oxo- 1, 2- di hydr o- pyri di n- 3-
yl]-7- nmethyl - nzi azol bonitrile; ()-2- {

4-1 2- ( 3- Chl oro- ph2§y|)g§”H?8%§}g-e &m mgﬁfno] 2- 0x0- 1, 2-di hydr o- pyri di n- 3-
10 yl) -7-nmethyl -3H benzi m dazol e- 5- carbonltrlle (S)-2- { '
4-[ 2- (3- Cnl or o- phenyl ) - 1- hydr oxynet hyl - gt hgl am no] - 2- oxo- 1, 2- di hydr o-
pyridin-3-yl)-7-nethyl - 34 benzi m dazol edl5- darbonitrile; () 2-

4- [ 2- ( 3- Br onp- 4- net hoxy- phenyl ) - 2- hy8%%x y"et yl animol& 2- oxo- 1, 2- di hydr o-
pyridin-3-yl }-7-nethyl-3H benzi nm dazokg Nripehtis
()-2-14-[2-(3-Fluoro-phenyl)-2-hydroxy-ethyla W 2- -1, 2-di hydr o- pyri di
n-3- yl }-7-nmethyl-3H benzi m dazol e-5- carbonltrlle

(4-[ 2-(3-Brono- phenyl) - 2- hydr oxy- et hyl am no] - 2- oxo- 1,2-di hydr o- pyri di n- 3-

[
yl }-7-nethyl - 3H benzi m dazol e-5-carbonitrile; HOw-
(S)-2-[4-(2-Hydroxy-2-phenyl - et hyl am no) - 2- oxo- 1, 2- di
20 met hyl - 3H benzi m dazol e-5-carbonitrile; ()-3-(1
H Benzi m dazol - 2-yl ) - 4-[ 2- ( 3- br ono- phenyl ) - 2- hydr oxy Rat
pyridin-2-one; (S)-3-(I
H-Ben2|n1dazol‘?-yl)-4-(1-hydroxynethy|-2-pheny|-ethy|anino)-I H
pyri di n- 2- one; wherein

Rys is hydrogen, alkyl, or, -alkyl-R>;
R® is hydrogen, hydroxy, thiol, alkenyl, alkoxy, thicalkoxy, amino, halo,

f am no]-1 H

cyano, sulfoxy, sulfonyl,
15 -NR*CoOR?, -NR¥C(O)R*, -NR¥SO,R?, -C(O)NR*R*!, heteroaryl or
heterocycloalkyl;
R'® is each independently hydrogen or methyl;
R, R"®and R" are, independently, hydrogen, halogen, or alkoxy; or R'*and
R' together form a heterocyclo or heteroaryl group; and

20 ‘R* and R* are, independently, hydrogen, alkyl, cycloalkyl or alkyl-R%.

40.  The compound according to claim 39 incorporating the sidechain
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25 ()-3-(1 HBenzi m dazol - 2-yl ) 4-[ 2- ( 3- br ono- 4- net hoxy- phenyl ) - 2- hydr oxy-
ethylam no]-1 Hpyridin-2-one; (S)-4- (2-[4-(1 -hydroxyneth
yl - 2- phenyl - et hyl am no) - 2- oxo- 1, 2-di hydr o- pyri di n- 3-
yl']-7-nethyl - 3H benzi m dazol - 5-yl) - pi perazi ne-| -carboxylic acid
i sopropylamde; (S)-4-(
2- [ 4- (1- hydr oxynet hyl - 2- phenyl - et hyl ani no) - 2- oxo- 1, 2- di hy#b fuygust 83085 3-y| ] -
7 30 net hyl - 3H benzi m dazol - 5-yl) - pi perazi ne-1-car boxyl ic acid ethylam de;
(S)-4-(1-Hydroxynet hyl - 2- phenyl - et hyl am no) - 3-
(4-nmet hyl -6-[4-(1- phe(ml - met hanoyl ).- i
pi perazin-1-yl]-1H.penzi m dazol - %oyl"}’- 1H pyridip- 2{'one; 236 15 August 2005
(S)-4-(1-Hydroxynet hyl - 2- phenyl - et Byl am no) - 3-[ 6-}{ 4-i sopr opyl - pi per azi n-
| -yl)-4- nethyl- | enzi m dazol yl]-1 Hpyri - 2- one,
(S)-3-[6-(4-Benzyl - Azine-| - et hyl -1 Rzi m dazol - 2-yl]-4-(1-
hydr oxynmet hyl - 2- phenayl - et hyl am noy-#kH- pyri di n- 2)y-one; 5
()-3-[6-(4-Acetyl - pi perazine-|-yl)-4-methyl-1H%enzi m dazol -2-yl]-4-[2-(3-cC
hl oro- phenyl) - 2- hydr oxy-et hyl am no) - I H pyri di n- 2- one;
(t)-4-[2-(3-Cnhl oro-phggyl ) - 2- hydroxy et hyl am no] - 3- (4 met hyl - 6- pi perazin-| -
yl - IH benzim dazeb:-2-yl) - 1H—py i di n-20ne; he
()-4-[2-(3-Chl oro-phenyl) - 2- hydrpxy- et hyl am no] -"8~f6- (4-i sopropyl - pi perazi n
e-1-yl)-4- 10 net hyH—benzi m ol - 2-yl |9®R1H pyr ifdi n- 2one; (S)-6-(I-Hydrox
ynet hyl - 2- phenyl - et hy! i dazol - | -yl et hyl - | H
benzi ni dazol - 2-yl ) 3" F pyri m di-med4- one; (S) - 2- [ 8BS | 8 o- 5- (6 i m dazol - |
-yl -4-methyl -1 H bénzi m dazol - 2-yl )-pyrimdin-4- ylam no] - 3- phen y
| -propan- | ol; 15%h&pinR (i ?2h¥¢;wemyallgdswb%yhy@@wyloahﬁlmo) 3- (6-
i mdazol -1-yl - 4- met hyl -1 H benzi m dazol -2-yl)-1H pyr| di n- 2- one;
(R) -4-(2- Hydr oxy- 2 phe | - et hyl am ng) - i6 i m dazol -4-methyl -1 H
benzi mi dazol - 2-yl )41 H%?/F‘?“EHOH“@CEHH@WPPBS“Q?{)@&WPB Y genj methyl, ethy‘
lr)ldan- 2- él amI ntz))s ?)er(GI-mndHZ-_RFs wheydin #is08 1, 27 anld RPF is 981, OMe, F, CN, CF3, SOCH;
enzi m dazo yl)- ridig-2-0Nne: 5 - 10 .
(1) - 4-[ 2- Hydr oxy- f@@%ﬁf%y@ eridRYCOOR | AMRNSPRS (FONRARZ A Pas ¢ - 4- et h
yl - 1H benzi m dazdbmzdxl ) -1 H pyri di n-2- one;
(S)-4-(2- Hydr oxy- 2- pyri di n- 2-yl - et hyl am no) - 3- (6-i m dazol - 1-y1-4-nethyl -i H
benzi m dazol -2-yl)- | Hpyridin-tone; 25
(t)-N(3-(1-Hydroxy-2-[396-i mYazol -I-yI 4- rret hyI -I H-ben2| m dazol - 2-yl) - 2-

0XO0- : 0 __"~ _..N\;[ —N n

N _</j\_<j/ _<’J\ \’."or \‘:':f

wherein R* is hydrogen, alkyl, or substituted alkyl.
42, The compound according to claim 39 wherein R' is ethyl, methoxyethyl,

CH,CH,F, or CH,CH,CN; R'7 is bromo or chloro; R is methoxy or hydrogen; and
15 R'"is hydrogen.
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1, 2-di hydro- pyri di n-4-yl am no] - et hyl ) -phenyl)-net hanesul f onam de;
()4-[2-(3-Fluoro-phen yl)-2-hydrox y-ethylam no]-3-(6-i m dazol -

| -yl -4-nmethyl- | H benzimdazol -2-yl)-1 Hpyridin-2-one; ()-4-[2-(3-Chl
oro-4-tl u o ro-phen yl)-2-hydroxy-ethylam no]-3-(6-imdazol - | -y1-4- 30
met hyl -1H benzi m dazol -2-yl)-1H pyridin-2-one;

(S) - 4-[ 2- (3- Fl uor o- phenyl ) - 1- hydr oxynet hyl - et hyl ari no] - 3- 13 Augugh2@05 | - yI -
- methyl-1 Hbenz i mdazo |-2-yl)-1 Hpyri di n-2=one; 237 15 August 2005
(t)-4-[2-(3-Chl oro-phenyl) - 2- hydr oxy- et hyl am no] - 3- (6-i m dazol -1-y1-1 H
benzi m dazol - 2- yI) 1 H pyri di n- 2- one;

() - 4-[ 2- ( 3- Br omp- £3met %WPBWY'PgQ’eﬁWBxy et hyl am no] - 3- (6-i mi dazol - |
-yl-4- methyl- 1 Hbenginidazo |-2-yl)- H-pyerln 2-one; 5
(S)-4-[2-(3-Brono-phenyl > 2- hydr oxy- et hyI ar‘ﬁhp 6- hnhdazol-l-yl 4- et hyl

-1 H benzi mi dazol - 2- §I ) £ 1 J+ pyr} dRn;2- one;
(S)-4-[2-(3-Chl oro-phenyl) - ycﬂ@ethylam noj - 3\(@[ I-
1-yl-4-nmethyl -1 H benzi m dagolM 2- 1) -1 H pyridi n-2-ane;

(R-4-[2-(3-Cnl oro-phenyl) 2- hde' y- et hyl ggi no] - 3- (6-ipj dazol - 1-yl - 4- met hy
-1 H 10 benzim dazol - 2-yl) -1 Hopyri di n- 2one; (t)-4-[2- f' Ch|

or o- 4- met hoxy- phenyl ) - 2- hydr oxy-e 1 no] - 3-(6-i mdazol - Mt - - net hyl -

| H benzi ni dazol - 2-yl ) -1 H pyridi n2<né&- (t)-(2-Chl oro- 4- f
1- hydr oxy- 2- [ 3- (6-i mi dazol - 1- yI - 4ereddyl - | H benzi mi dazol - 22yl -

2- 0x0-1, 2-di hydr o- pyridi n-4-yl am no] - et hyl } - phenyl ) - carbam ¢ aci d net hyl
ester; is

('S) - 4- (1- Hydr oxyne#tiegdin 2- phenyl - et hyl ami no) - 3- [ 4- met hyl - 6- (4- net hyl - pi per az
in-1- yl)-1 Hbenzim dgzgl ngrddel, aikyl"‘a[%h{ro'rddud}l ﬁ-’tsone _
(S)-4-(1-Hydroxynethyl - 2- pheny i - et Ayl am no) - 3- met hyl - 6- (4- n- but yl - pi pera
zin-1-yl)- 1H benzi ni d&ds hﬂirfgaﬂr hydwwm?ldﬂkﬁnz HH@GY (h@flksx% amino, halo,
(6-[4-(2- Hydr oxy- edyhn, mmp@mﬁ% N=NR¥COoR TeiRidO)R*H-Refsomdazol - 2-yl J
-4-(1- 20 hydroxyrret h1¥|30 sphenyl - et hyl am no% 1H pyridin-2-one; (S)-4-{

2- [ 4- ( 1- Hydr oxy met HPNB Bheiirroat RUbtsporelpa®¥io- 1, 2- di hydr o- pyri di n- 3-

yl ]1-7=met hyl - 3H-benzi t r'Yr¥ahd RPydk, }ndclﬁhdbﬁﬂﬁhydl'egeﬁ ipdoga oy dlkexyaariRI® adi de;

()-4-[2-(3-Cnhl oro-phen 2- hydr ox e am o met hyl - 6- pi perazin-1-y
| -1H benzim dé"zoll:PZt"ﬁ‘i}’/‘;’grlfW"g@/F % <29k %ée ub; prabd

()-4-[2-(3-Chloro- pheng)an2 R )ath‘mdypwﬂénﬂkfhyﬂmge}wﬂkflﬁcy(:léalkyllmyhlkyil-lpzér azin-l-y
|)-4- nmethyl- | H benzimdazol-2-yl]- | H pyridin-2-one;

44, The compound according to claim 43 wherein R" is ~(CH)nCH;R* nis 0, 1,
2 or 3 and R® is OH, OMe, F, CN, CF3, SOCH; or SO,CH; , -NR*COGOR?, -
15 NR*C(O)R*, -NR¥S0,R*, -C(O)NR*R™ or has the formula:

N Ne. Ny
Ry R3
-3 = <7 TG
L | L i
NJ 0" ™R; O J\ﬂzﬂ \ NN

20 wherein R™is hydrogen, alkyl, or substituted alkyl.
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()-4-[2-(3-Chl oro-phenyl ) -2-hydroxy-ethyl ami no]-3- { 6-[4-(2-hydroxy-
et hyl ) pi perazin-1-yl]-4-nethyl -1 H benzi m dazol -2-yl)-1Hpyridin-2-one;
()-4-[2-(3-Chl oro-phenyl) - 2-hydroxy- et hyl am no] - 3- (4- net hyl - 6- nor phol
in-4-yl 30 1 H benzimdazol-2-yl )- | Hpyridin-2-one; ()-4-[2-(3-B

r ono- phenyl ) - 2- hydr oxy- et hyl ami no] - 3-(4- net hyl - 6- nor phol in- 4-yl-1

H benzi m dazol -2-yl)-1 H; 238 15 August 2005 15 August 2005
()-4-[2-(3-Brono-4- et hoxy- phenyl ) - 2- hydr oxy-etb yl am no] - 3- (4- et hyl -
nmor pholin-4-yl- | Hbenzi m dazol -2-yl)-1H pyri din-2- one

plpernzin. 5 y11- ot O ARt | R b )
() -4-[2-(3-Brono- plrrerlyokgeﬂad IWHCHQWGBIIMPBGHEBI}CP&* ﬁ-:mt;rhgfll?c' is pydpegenzi n-
1-yl -1 H benzi m daz cthoy?/ }Eu (yﬁlgdll_lil 2- one;

en

(t)-4-12-(3-Brono-p oxy ethyl am no] - 3- (4- net hyl - 6- pi perazi n-
1- yI-IH—benZ|mdazoI 2- yI)-IH—pyrldln 2-one; ()-3-[6-(4-Acetyl -piperazin-
| -yl)-4-nethyl 5 ben -2-Vh]-4-12- (3= . . .

phenyl ) - 2- hydr oxy Lei%hyl z'lrh%g?%%iagco\‘&la%é &a%nggmggrgmtlr‘gqmmdechmn
(S)-4-(I-hydroxynet hyl ~Raphenyl - et hyl am ng)y 3- [ 4- net hyl - 6- ( 2~gpr phol i n- 4-yI
- ethylam no)- | H hghzi i dazol -2-yl |- pyk i di n- 2- one;

()-6-[2-(3-Chl oro-phenyl)-2-hydr oxy- et am no] - 5- (6-i m dazyl -

|-yl -4-nmethyl -1 H bergi m dazol -2-yl)- pyri m di n-4-one; -

()-4-[2-(3-Chl oro-phg ) - 2- hydr oxy- et m no] -3-[6-(1-h xy-I-rrethyI-et
hyl)- 4-nmethyl -1 H den g fdazol -2-yl ]+ Dyt di n- 2- one; Ri7
()-3-(6-Am nonet hyl \denet hyl -1

H benzi m dazol - 2-yl )-4-[2-(3-chl oro- phenyl) 2- hydrox y-gthylam no]-1

H pyri di n- 2- one;
()-4-[2-(3-Chl oro-phenyl ) - 2- hydr oxy- et hyl am no] - 3- ( 6- hydr oxynet hyl - 4- net hyl
- 20 1H benzi mdazol 2%yk) -1 Hpyridin- 2-one;

(S)-4-(1-Benzyi - dr oky- et hyI am no) |®l(4 met hyl - 6- mor phol i n~g; y!I -

henzi m dazol - 2- yI )
(S)-4-(1-Benzyl -2-hy
benzi m dazol -2-yl)-
claim1l sel ected fE
(S)-4-(1-Benzyl -

Xy- et hyI am no) 3-(4- net hyl - 6- pi periﬂ(?l “I-yl-1H

[ 25 49. The @®npound ording to

e, 91 oup cong ing of:

)fd axy- et hyl ani o) ¥ 3- f#- et hyl - 6- pi per il myl- | H
NRg e

wherein R* is hydrogen or alkyl, and R"” is hydrogen or halo.

47. A compound having the formula:

H15 . Ris

n_{;b‘

Z. .2
P s}
T
>
\ 0m
,:;}:
Qz
-4
z
=
o
=X

NH

HN
HOw i Or HOw-
Ry R17
10 Rig Ryg Hys Rig

wherein each R" is independently hydrogen, alkyl, aryl, or -alkyl-R™;
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benzi m dazol - 2-yi)- | H pyridin-2-one;

4-[ 2- (3-Chl oro-4-net hyl sul f anyt - phenyl ) - 2- hydr oxy- et hyl am no] - 3- (4- net hyl -

- 30 piperazin-l-yl-1H benzoimdazol -2-yl)-IH pyridin-2-one;

4-[2- (3-Chl or o-4-f1l uoro-phenyl)-2-hydroxy-et hyl am no] - 3- (4- net hyl - 6- pi peraz
in-1- yl-1 Hbenzoi mdazol -2-yl)-1 H pyridin-2-one; 239 15 August 2005
3-[4-(2-{ 4-[2-(3-Chloro-phenyl)-2-hydroxy- et hyl ani no] - 2- R fugust 2005

di hydr o-pyridin- 3-yl
- et hyl - 3H benzoi m dazol - 5-yl') - pi perazin-1-yl]-propionitrile;

i gg %![ ﬁ;gegnﬁp glnglﬁgé{h @XX _heérg)}/)!, 6}lrirc])l na?lleﬁj?’l_allfcoxy, thioalkoxy, amino, halo,

erazi n-1 -yl ] 4- rehdoyduifoky, bafoagl NRI2COR®- -Mkmt(a)ﬂg‘pyNRé?sozlﬁ“one 5
4-(2-(4-[2-(3 t hox dr oxy- et hyl am no] - 2- oxo- 1, 2-
ydr o- pyri di n- 3%@5}& ﬁﬁ’@ﬁmgﬁ%ggﬁﬂ%q&g ";M 7-net hyl - pi perazin-1 -yl]-
pionitrile; 4-(2-{ RY,R" and R'? are, independently, hydrogen halogen, or alkoxy; or R'® and

2- ( 3- Chl or o- pheny th nQ 0XQ 2-di hydr o- pyri di n- 3-
}-7-nmet hyl - 31?#%{; to%aher azol %’mﬁlélor%n}emalzyl ﬁm"‘f c%r boxylic aci d

| uoro-ethyl 10 est B anlei Zpegmdependemiy, hydrogen, alkyl, cycloalkyl or alkyl-R%.

2- (3- Chl or o- phenyl ) - 2- hydr oxy- et hyl am no] - 2- oxo- 1, 2-di hydro-pyri di n- 3-

2-
7
[
[
ip
[
ih
ro
- [
I
f
[
}-7-nmet hyl - 3H benzoi m dazol - 5-yl) - pi perazi ne-|-carboxylic acid
met hoxy- et hyl et er Thefeofrpound according to claim 1 selected from the group consisting of : :
[ 2-(3-Cnloro- ph@gaﬁﬁhul?aa{am&.ﬂg% &Jlmlhmgmlf&mgfso 1, 2-di hydro- pyri di n- 3-
yl
rte-
[

}-7-met hyl - Zzol m dazo - pi pér azi ne-1 -carboxylic acid
butyl est&; (Syt-(22Hydroxy-1 -phenyl—ethy amino)-3-(6-imidazol-1-yl-4-methyl-1H-

2- (3-Chl oro- ptbgﬁyymaﬁ b;ggrl@fgyyr@;nhyg@m noJ - 2- oxo- 1, 2- di hydr o- pyri di n- 3-

7- met hyl - 3H- benzoi m dazdl - 5-yl ) - pi per azi ne-1-car boxyl ic acid
2-ynyl ester (+)-4¢[2(12yqroxy 2-(3-iodo-phenyl)-ethylamino]-3-(6-imidazol-1-yl-4-methyl-1H-

p-
2- (13- Br ono- 4- nef Do YiaRNe WL D-gyridhds- et hyI am noj - 2- oxo- 1, 2-di hydr o-
i di n-3-yl)-7-nmethyl - 3H bénzoi m dazol - erazine-| -carboxyl ic acid

t 20 butyl est ép4-2Sp-Chiqro-phenyl)-2- hydroxy = ylammo -3-(6-imidazo}-1-yl-4-methyl- 1H-
[ 2- ( 3- Br ono- g—mmaﬁhgj}wl};ﬁ W-grey - et hyl ami no] - 2- oxo- 1, 2-
b

i hydro-pyridin-3 enzi m dazol i perazi ne-1| -car boxyl i
a>c/| d g%/hyl est é:z)—i [2—(3-Bromo—phenyl) 2-hydroxy-ethy]ammo]—g{g-m?ldfzol -1-yl-4-methyl-1H- Y

I

4-
5
e
4-
I'}-
ro
[

”
r

1,
}-

4-
6-
P
3-
di
p
4
y
2-
4
y
2
(

1
t

(

y
p
4-
py
te
4-
d
c

4-[2-(3-Chl oro-4- %ﬁﬂﬁ&&oﬂb%ﬂﬁ@pﬁ:dhﬂﬂ&&xy et hyl am no] 3- (

6-[4-(3-fluoro-pro 22 pi perazin-1-yi]-4-nethyl -

H benzoi m dazol - g)r‘b- r(ﬁ%?a@qﬁy&ld}x@oxymethyl ethylammo] -3-(6-imidazol-1-yl-4-

g %i Eg ﬂ']l or o- p?ﬁ&miﬁwmﬁﬁ&&-@@w Qi 2-Shref b . |
uor o- e i peraz en -

A WP D U TIE TR Pl A W 2 PR

(6-[4-(3-fluoro- pru&ﬂ}_ﬂ-)H -benzimidazol-2-yl)-1 H-pyridin-2-one;

(8)-4-[2-(4-Chloro-phenyl)-1-hydroxymethyl-ethylamino]-3-(6-imidazol-1-yl-4-
methyl-1H-benzimidazol-2-yl)-1H-pyridin-2-one;
(5)-4-[2-(2-Bromo-phenyl)-1-hydrox ymethyl-ethylamino]-3-(6-imidazol-1-yl-4-

25  methyl-1H-benzimidazol-2-yl)-1H-pyndin-2-one;
(8)-4-[2-(3-Bromo-phenyl)-1-hydrox ymethyl-ethylamino}-3-(6-imidazol-1-yl-4-
methyl-1H-benzimidazol-2-yl)-  H-pyridin-2-one;
(_+_~)—4—(l-Hydroxymethyl--Z‘pentaﬂuorophcnyi—ethy!amino)-3-(6-imidazol- 1-yl-4-
methyl-1H-benzimidazol-2-yi)- | H-pyridin-2-one;

30 (S)-4-(1-Hydroxymethyl-2-pyridin-4-yl-ethylamino)-3-(6-imidazol- 1 -yl-4-methyl-1H-
benzimidazol-2-yl)-1H-pyridin-2-one;
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pi perazi n- | -yl]-4-nmethyl-1 H benzoi m dazol-2-yl }-1 Hpyridi n-2-one;
30

4-[ 2- ( 3- Brono- 4- met hoxy- phenyl ) - 2- hydr oxy- et hyl am no] - 3- (6-[ 4-(3-fluoro-pro
pyl)- piperazin-1-yl ] 4-met hyl -1 Hbenzoi mi dazol -2-yl - }-1H pyri di n 2- one;
240 115 August 2005 4-[2-(3-Chl oro-phenyl) - 2-hydroxy-et hyl am no] - 6

4-met hyl -6-[4-(3,3,3-trifluoro- 15 August 2005
propyl)-pi perazin-1-yl]-1H benzoi m dazol -2-yl)-1H pyridi n- 2- one;

4-[2-(3-Chl oro-phenyl) - 2- hydr oxy- et hyl am no] - 3-{

? 1[|£E|.E)§r“j|ugrg g:]O?95l4)-['1B—iﬁ%x%!stﬂyl-ﬂ(?Xllapﬂtﬁaf‘engB-teWImon] 5"{9%%9%0!“1 9@?0' 2-yl )
4-[2-(3-Chl oro- phewth)'l-ﬂﬂb‘;fdmﬂl}wle%hlwlblmyn@lh-zaor(wf met hyl -6-[4-(3,4,4-triflu
oro-but- S-enyl) - PhRE AR b "F“%% 20002 V- By itlod) O - one;

4[ 2- (3- Chl or o- phenyIQ) 2- 1ydr Xy- eet m no % B/D (¥§ a2y toqb e
6-[4-(3-fluoro-2- hymfblkg'-ﬂp?opyl) p| perazin-1-yl]-4-nethyl -

H-benzoi m dazol 52- )(4[)411’2%3 L: %ﬂﬂam thylamnol 36 ingidpagh-I y]-4-me.thy] 1H-

4-12-(3-Chl oro- pheny 4- dr oxy-2- net hyl
10[ ( benz1m1dazo¥2-yi) IH-pyndm 2-one;

E)g;)pi ! % 2p'( gercﬁlzlopo %%L[h{ﬂury&%%aﬂyﬂz.%gt hgftmnga&.]ej zzxaék bl tidh A-grAne;

6- [ 4- (2- hydr oxy- et H}?l XP}%@M 'CWme!Fﬂ?ret hyl -1 H-ben2| m dazol -2-yl) -1

H pyri di n- 2- one; )2- A (223 CRIoRL )5) g&g?%th ylamino]-2-oxo-1, 2 dihydro-pyridin-3-

y- phenyl) - 2- hy%gxgﬂj%ﬂlﬁﬁgﬂr{%}né@dﬂ{d# r20xy- etlgy ) - pl per azi n-

-y] 14- et hyl -1 ehzi By Ponite one;

[4-(2-{4-[2-(3-Cnl @B“)Q R Qreyt),ro% @neﬂ!momf d%Me@aEﬂ-&ﬁ’;]lar%n@_lxﬂox% 22-Gih e 0- pyri d
5y ]

in-3- yl } -7-nmeth enzoi m dazo erazin-1-y

-acetonitrile; 4- [’32“"(‘8 dh7o¥‘ﬁfh¥iﬁéh‘§ﬁ¥9‘2ﬂaﬁ?}ﬁﬁﬁ%§mé{'%| ani no] 3-{
6-[ 4- (4-f1 uoro- but W)éﬂ{)ct [Ql(ﬁgfﬁ?d-ﬁmethoxyy}l)h]en F- PRy y &nﬁhﬁﬁmmmlmg}dr& yl)

-I H pyridi n- 2-one; | Chl or o- phenyl droxy et hyl am no] - 3-
6-[ 4- (2, 2-di f 1 uor Op}g@gt %’M} 72@ethy1 -3H-benzimi azole—S-car onitrilg;
pi perazin-1-yl]is4- (mlzhmlle(ﬁmgmw)dzamkox;.c 1a}mr4d]+2wcbu¢tdin;%rcoﬁwldm-s-
R B SR O G
H-benzoi m dazol - 2- w. 2}{-43[21rb-BWrﬂdjﬂh@nﬁ)'218ﬁiro llyem{iflo] AC8LYIL - @h RS- BFidir3-
Lot WG s 25
4-[2-(3-Chloro- phe(wb)mzz hyaiagxyp%mg@mm)q&x@q NEhjed-phididls pid7( | - oxo- 114
- thionorpholin Xn 3_1 % %é/“éh't‘ eraz %I - | H benzoi m dazol - 2-yl) -
| H pyri di n- 2- 3P|e gyl i? e prEh 9‘?‘5” hydr oxy- et hyl am no] - 3- ( 6-
14-[2-(], 1 -di OXO(—i-)-fs16H-Hchi;ﬁf@idﬂh@l)unt243%k&noaﬂﬂhyi Y-hipdr L s dinido]- -
}-4- et hyI -1 H- benzoim dazol -2-yl)-1H 30 pyridi n-2-one;

pyridin-2-one;

(5)-3-(1H-Benzimidazol-2-yl)-4-(1-hydroxymethyl-2-phenyl-ethylamino)- 1H-

pyridin-2-one;

25 ($)-3-(1H-Benzimidazol-2-yl}-4-[2-(3-bromo-4-methox y-phenyl}-2-hydroxy-
ethylamino}- T H-pyridin-2-one;
(5)-4-{2-[4-(1-hydroxymethyl-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin-3-
yl1-7-methyl-3H-benzimidazol-5-yl}-piperazine- 1 -carbox ylic acid isopropylamide;
(§)-4-{2-[4-(1-hydrox ymethyl-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin-3-yl}-7-

30 methyI-BH-be'nzimidazol—S—yl )-piperazine-1-carboxylic acid ethylamide;
(5)-4-(1-Hydroxymethyl-2-phenyl-ethylamino)-3- { 4-methyl-6-[4-(1-phenyl-methanoyl)-
piperaiin— 1-yl]-1H-benzimidazol-2-yl}- 1H-pyridin-2-one;
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4-[2-(3-Ch

| or o- phenyl ) - 2- hydr oxy- et hyl am no] - 3-{4- net hyl - 6-[ 4- ( 2-t hi onor phol i n-

4-yl -acetyl)-piperazin- |-ylj-1 H benzoi m dazol-2-yl }- | H pyridin-2-one;
241 15 August 2005 4-[2-(3-Chl oro-phenyl)-2-hydroxy-ethyl am no] - 3-f

6- [ 4- (2- et hanesul finyl -acetyl)- piperazin-1-yl]-4-nethyl-

H benzoi m dazol - 2-yl ) -1 H pyri di n- 2- one; 15 August 2005
4-[2-(3- Chl oro- phenyl ) - 2- hydr oxy- et hyl am no] - 3- f 6- [ 4- (2- met hoxy- acetyl) -
pi perazin-1-yl]-4-nethyl-1 H benzoi m dazol-2-yl )- IHpyridin-2-one; 5

4-[2-(3-Chl 2- et hyl sul f
am[/l - ( acet y|0§ pi pgl?gll?% %ﬁTt%%ﬁ%Xh%gmagkééﬁééoéﬁ%{%w lyyﬁliﬂ nm; o%eSUS-
(6- [ 4- ( 2- Chi Betbyldidbbaprimidazplel-ultil H-pirigin)2-ehenet-hyl - | H-benzoi mi dazol - 2-yl }

-4-[2-(3 - cf 15l iy 2-

(S)[4 EZ { SI grtggﬁﬁwiéﬁgrrﬁéd{)%ﬂp eny"?lrige %/u&j%%(?y@fﬂ;}ram (r)]g]e 2-0x0-1, 2

: hydroxymethyl -2+ phenyl-ethylammo)-1H-pyndm-2—one

Sldgydr ? ;Jyr I @.@qéwh&tﬁmme- - RARA M K32 hmiastl- 2 yR4PR8IE2hiBR:- 1- car bal deh
4- [ 2- ( 3- Chl ophsoyph&hydrpxyzethy)emiosdy LEEpyRdimPionss] - 2- oxo- 1, 2- di hydro-pyri di n-

?ngl L [72m(95 W%I# girﬂgd?énﬂow@ﬁpt.h?ﬁiﬁawwﬁm ASke AR RN ein-
yl ) - 2-hydr ox‘%ﬁ"él“?ﬂ?#‘dr?rﬂb“]lﬂalmmrﬁe@ml - 6- mor phol in-4-yl - ‘
1H benzoi m | e R_[6-(4-is0 -
4-[2-(3-Br O%?—%{Z?I&ﬁl%fph‘éhﬁﬂ hm roxy et hg‘/s (grﬁ Rmf’y!flpeﬁmne lhny 6- nmor phol
i n- 4-yl 10 | HngsbydA B being 01215;1] }HIPBFF!WMFn 2- one;
4-[2-(3- Chl Wsﬁﬁﬁﬁk&@ﬁﬁn&ﬂfi‘@}ﬂh&)@e Fgﬂ&%ys%wa&m nglla Riedudr {1 hy! - 6- mor phol
in-4- yl-1Hbenzoi m dazol -2-yl) pyridin-2-one
[ 2- (3- Chl or@eﬂz‘W%%yllb%ﬁWIWﬁ?%oxy et hyl ani no] - 3- (4- met hy!l - 6- nmor phol i
n- 20 4-yl -1 @W@ﬂbﬁ-ﬂéﬁzmidﬁom -Yi=4-fle BV bz 21i@B 61 2-y1)-pyrimidin-4-
4-12-(7- Bro ?jdlh ydr o- benzof
iran-5-yl)- ?Wﬂ?b& CBYRIPBIRARY - 3- (4- net hyl - 6- nor phol i n- 4-y1-1
IA—I an?gl lc?h Fla(xpuzzhﬂydra;x)l 2—bhe§ﬁ¥l|:—l¢tgylilmaop3’-lﬁr fnudazoi ]l-ylétt-fnzthyl—ll-ﬁ— -6-[2(S). 6(R

en et hyl am no nmet hyl - 6- : -
di net hyl - rmﬁ’ﬁﬁd'% CXE’S/)I fﬂg é‘ m dazol -2-yl]-1 H pyridine-2-one; 25
4-[2-(3-Br or(ﬁ)—ﬂr(hﬁwdhoxyz-phmyyét)nyl&(xﬁ)a)—hg&ahﬁrﬁdatelet-ﬂw-aﬁﬂa]ﬂ-3- [ 4- met hyl - 6-
[

[
S),6(R I I H benzoi m dazol - 2-yl ]- |
Héy% dl(n)e- -one; Oi%)pmegl Ht%l Bérlo] phenyl )-(S)-2- hydroxyyet ]hyl am no] - 3- {
[
I

6-[ (R -2-f Ud¥: et Hylydrenyripdeot2-ylamigo)/3-{6-inidazokly1-4-mbthigddzi mi dazol - 2-yl
) - I Hpyridi g g? o@-?@l)"ﬂi ﬁ%ﬁ" ?%Ii‘é or o- phenyl ) - (S) - 2- hydr oxy- et hyl
a

m noj - 3-{ I"dor o nor phol i n-4-yl] 30
4- et hyl - | I—I-(tb)eﬁﬁﬁ-ﬂif@%b? cazquxwhpwmtmm@]m imitlag-1 (yB4Bnethyl-

r ono- 4- net hqwﬁeggmal;z(_};})_lg_-pgxg;l@gﬁé;et hyl am no] -3-{ 6-[(R)-2-
' (5)-4-(2-Hydroxy-2-pyridin-2-yl-ethylamino)-3-(6-imidazol- 1-yl-4-methyl- 1H-
benzimidazol-2-yl)- 1H-pyridin-2-one;
25 (&)-N-(3-{1-Hydroxy-2-[3-(6-imidazol- 1-yl-4-methyl- | H-benzimidazol-2-yl)-2-0x0-
1,2-dihydro-pyridin-4-ylamino]-ethyl )'—phenyl)-methanesulfonémjde;
(£)-4-[2-(3-Fluoro-phenyl)-2-hydroxy-ethylamiro}-3-(6-imidazo}- i -yl-4-methyl- 1H-
benzimidazol-2-yl)-1H-pyridin-2-one; . |
(#)-4-{2-(3-Chloro-4-fluoro-phenyt)-2-hydroxy-ethylamino]-3-(6-imidazol-1-yl-4-
30 methyl-1H-benzimidazol-2-yl)- 1 H-pyridin-2-one;
{(5)-4-[2-(3-Fluoro-phenyl)- 1-hydrox ymethyl-ethylamino}-3-(6-imidazol- 1 -yl -4-
methyl-1H-benzimidazol-2-yI}-1H-pyridin-2-one;
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fl uor onet hyl - nor phol i n-4-yl | -4-nethyl- | H benzimdazol-2-yl) -1

H pyridi n-2-one 242 15 August 2005 and

4-[ 2- ( 3- br ono- 4- met hoxy- phenyl ) - (S) - 2- hydr oxy- et hyl am no] -3-{6-[ (S) - 2-

f | uor onet hyl - nor phol i n-4-yl ] -4-net hyl -1 H benzi m dazol - 2-yl

}-1H pyri di n- 2- one;

4- (2- (3- Chl or 0- 4- met hoxy- phenyl ) - (S) - 2- hydr oxy- et hyl am noJl5August ROBp- 2-

fl uor onet hyl - mor phol i n-4-yl ] -4-nmet hy] -1 H benzi m dazol - 2-yl ) - 1H pyri di n-2-on
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L 2y O Bl A S S i i

- phenyl) - ( S) bepzimpdieehdryleihpyadin-dope:3- ( 6-[(S) - 2- hydr oxy- net hyl - nor phol i n-4
15yl | - 4- met hylerb Ik bRzl Bicrazek - 2 O L0 2 anes 44- B

r om%- 11 ne[rﬁo@fg%g% @W%bﬁ%&f@%ﬁl%ﬁg %:)?lfd%%d{mgilﬁ[‘té%‘@y}'ﬁﬁ;dr 0X

ymet hyl - tbr p‘PFﬁFWa&QISIJ']I)‘ Wiy L-opeiH benzi mi dazol -2-yl) -1 H pyridin-2-one

and 4-[2-(3- ' PREIhL 4 S A St @Yl d9) 13- (6- [ (S) - 2-
hydr oxy- net h@?gﬁﬁﬁg@ﬁ?ﬁ% 14 n%{%aqr%H berlfg’?ﬁr{ﬁ]?adz% 5 y|q 74

}- 1H pyri di nngthyriét-bepgimidazol-2-yl)-1H-pyridin-2-one; .
4-[ 2- (3- Chl oAchBlobRKY: _&E{b ﬁﬁa%z:oflli’-'s_l{-@-ﬁm‘ﬁ-_ .bémrmelzalﬁz.@:l [(R)-2-

<6-
hydr oxynet hyl - nor phol i n- 3/I - r{ret y benzi m dazol - 2-y
H pyri di n- 2 -5 L. &dthydro-pyridin-4-ylamino]-ethyl } -phenyl)-carbamic acid methyl ester;

4-12-(3-¢hl 41-P0&H R8Py -EBHammBY S QXY AU ARy Bl pedzih-16- [ (S) - 2-

hydr oxy- et ﬁgfﬁoggho%aﬁqﬁﬁbwngﬁu I l-n?)yHE benziﬁr?ij(gazoly-lg-p;l ]} -1

H pyri di n- 2-BhkH-bengimidazol2-pi1 rﬂﬂﬁﬁe%wa-(syz- hydr oxy- et hyl ani no] - 3-

( |6] [ El R) - 2;] nHtShafl -l(lgﬂﬁﬁdrpfb@dldtﬂj&-é-pgﬁtyf-eth3|r1a|_1|r_1ino)-3_-gt_-metgyl-G-(4-n-buéyl-pipcrazin-l-yl)-

yl]-4-nethyl enzi -2-yl }-1 H pyridin-2-one an

4-12-(3-chlo I;%'ﬁié‘?‘s Sq'g?lghi’fﬂé‘ai}z&?%- et hyl ami no] - 3-{

6- [ (S) - 2- met(8yB—{ 6ap¢-(PHidydraxydethyd )l pigbrazit Byl -4imdthyl- 1H-benzimidazol-2-y1) -4-(1-

benzi m dggol.- 2- A Repyr i di n-2-one; .. 4- [ 2- (,3- Br ond- 4- met hoxy- phen

y1)-(S) -2 hyt r%'é’%‘}“’é‘{"ﬁyﬁ Mebls Y‘%‘-"{“" ?'[‘(PP%“-%E&F?é‘fhy| i

mor phol i n- 4-(§1-4-{ ZH4r€lt Hydrexytretb gl phen dactiol anfing)i 2-gxellE2-gifrydral pyridn-dne and

4-12-(3 30 - A henrim AT o s 1o

br ono- 4- net H’é&@%ﬁ‘é‘n"iﬁ §’°“(‘§3"‘"5°‘h"’y?ﬂ'# 3%%?%&?%?(‘)‘]:9@9 fﬂg'-df’( S) - 2- net hyl - nor pho

lin- 4-yl] - 4&thgdhaClionskpbenyDi Zabydexgleth@lamiine]-3-(F-miekhyl6-perazia-LephdH- 243
benzimidazol-2-yl}-1H-pyridin-2-one;

25 (i)—4-[2-(3-Chloro-phenyl)—2-hydroxy-cthylamino}73-[6—(4—ethyl—piperazin-!-yl)-4—

-
-1
|

‘methyl-1H-benzimidazol-2-yl3}-1 H-pyridin-2-one;
()-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylam in_o]-3— {6-[4-(2-hydroxy-
ethyl)piperazin-1-yl]-4-methyl-1H-benzimidazo)-2-yl } -alyridin;Z-onc;
(+)-4-(2-(3-Chloro-phen yl)—2-hydroxyfethylémino]-3 -(4-methyl-6-morpholin-4-yl-

30  1H-benzimidazol-2-yl)-1H-pyridin-2-one;
{£)-4-[2-(3-Bromo-phenyl)-2-hydroxy-ethylamino]-3-(4-methy}-6-morpholin-
4-yl-1H-benzimidazol-2-y1)-1H-;
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3- Chl or 0- 4- net hoxy- phenyl ) - (S) - 2- hydr oxy- et hyl am no] - 3-{
- 2- et hyl -
olin-4-yl]-4-methyl-IH benzim dazol - 2-yl) -1 H pyridi n-2-one and
3- chl oro- 4- net hoxy- phenyl ) - (S) - 2- hydr oxy- et hyl am no] - 3- {

2- met hyl - nor phol i n- 4-yl]-4-nmethyl -1 H benzi mi dazoll52August 2005
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4-12-(3- ChI dreeriniarp2yDRHpgdip-4ea08y | ani no] - 3 (6 [ 4- (acet ani do) -

pi peri di s | g tz-éb-dfm& ?héngbbblﬁﬁﬁﬂ%r—@ﬁm?ﬁﬁn%] 813«/ l)-hyli%xpédthéihﬂe& gne;
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4-[2-(3-Chl oro-phen dr ox m no] -3-{ 6-[4-(2- hydroxyacet am do) -
pi peri di n- ey YZI»‘“%@PHWW? Mﬁ@ﬁwqﬁa BRED - 2-y }-I H- pyri di n-2-one; 25
4-[2-(3-Cnl q#ps A RoIed lWﬁE{Qﬁ}lr}ﬁﬁéﬂl 1§laf{ﬁ(3[é}n&&pﬁényﬁrzoac et am do) -
pi peridin- -yl ]-4-net benzoi m dazof’ 2-yl )- 1 Hpyridin-2-one;

4-12-(3- Bror{’dd‘?t’“l’?%‘!’l‘lﬂﬁmﬂéﬁémﬂ“) 298y dr oxy- et hyl ani no] 3-{

6- [ 4- (acet argedp)2-(3RiHRS ﬁiéngln 2Lhydbbk}-eiﬂylﬂﬁlnh}43-{@-hﬂﬂr&%&@&l@ﬁaﬁﬁl- 2-yl) -1
H pyridin- 2- déL ‘ﬁ

- phenyl) 9. H@G‘WS??“ Vibid PﬁB]’""?,“'{"@”T4 (2- hydr oxyacet ani do) 30

pi peri di n- | (yh4-c14Baeitizyilydiokly-B@pRMiIHE)- stwﬁkmar&hbrphbinwmm-n 2-one;

4-[2-(3- mwﬁﬁﬂﬁﬁ%{yﬁﬂmo eth | am no] 3- | 6-[4-(2- quoroacetam do) -

pi peridin-1 dazol -2-yl )- I Hpyridin-2-one; 244 15
August 2005 (8)-4-(1-Benzyl-2- hydroxy-ethylam1no)-3-(4—methyl-6-piperidin—l-yl-IH—

benzimidazol-2-yl)-1H-pyridin-2-one;

25
49.  The compound according to claim 1 selected from the group consisting of: |
(5)-4-(1-Benzyl-2-hydroxy-ethylamino)-3-(4-methyl-6-piperidin-1-yl- TH-
benzimidazol-2-yt)-1H-pyridin-2-one; '
4-[2-(3-Chloro-4-methylsulfanyl-phenyl)-2-hydrox y-ethylamino]-3-(4-methyl-6-

30 piperazin-1-yl-1H-benzoimidazol -2~ylj- 1H-pyridin-2-one;
4-[2-(3-Chloro-4-fluoro-phenyl}-2-hydrox y-ethylamino]-3-(4-methyl-6-piperazin-1-
yl-1H-benzoimidazol-2-yl)-1H-pyridin-2-one;
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4-[2-(3-Chl oro-phenyl)-2-hydroxy-et hyl am no] -3- (6-[4-(2-
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t et r ahydr opyr i mi-di nely- Tﬂ’é?f?’&aml&aﬁ)o‘i’ e]l aﬁ-"fﬁ’{}’rclaﬁ'fiﬁeé‘ 12"36%“ and

4-2- ](43M[et hox vy y |3 QII—{@F[D—(Mﬁilﬁblﬂm@()&)—hﬂﬂr@k@-eﬂ@bﬁm)/noﬂ}ﬁhyé-i ,2-dihydro-pyridin-3-

am no 4- et 1

ool ~2eyi 1 1 WAy IR Sk R Gt e et b o i
conprising a coyrpou%@ {adzm -Biong-4- metbdxyipheriyl)-2alndroa y-pthalamino g 2ok e dLR1dshydro-
acceptabl e carri er. ;g slin AUt 0090 Rluas 3G PHAERE SR} icaemRas 1 on

according to cl ai mB urt er conprising a
20 butyl ester;

(5}-4-(2-{4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino}-2-oxo-1,2-

) -
4-
)
.
) -
th
) -
th
) -
.
)
)
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e
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yl
prop
(S
p

dihydro-pyridin-3-yl}-7-methyl-3H-benzimidazol-5-yl)-piperazine- 1 -carboxylic acid
ethyl ester;
4-[2-(3-Chloro-4-methox y-phenyl}-2-hydrox y-ethylamino]-3-{ 6-{4-(3-fluoro-propyl)-
25  piperazin-1-yi]-4-methyl-1H-benzoimidazol-2-yl ] -1H-pyridin-2-one;
4-[2-(3-Chloro-pheny!)-2-hydroxy-ethylamino]-3- { 6-[4-(2-fluoro-ethyl)-piperazin-1-
yll-4-methyl-1H-benzoimidazol-2-yl}- 1H-pyridin-2-one; '
4-[2-(3-Chloro-4-fluoro-phenyl)-2-hydrox y-ethylamino}-3- { 6-[4-(3-fluoro-propyl)-
piperazin-1-yl}-4-methyl-1H-benzoimidazol-2-y1 }- IH-pyridin-2-one;
30 4-[2-(3-Bromo-4-methox y-phenyl)-2-hydroxy-ethylamino]-3-{ 6-[4-(3-fluoro-propyl}-
piperazin-1-yi]-4-methyl-1H-benzoimidazol-2-yl }-1H-pyridin-2-one;
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| east one other anti-cancer agent fornulated as a fixed dose. 5 52. The
phar maceuti cal conposition according to claim51, wherein said anti- cancer
agent is selected fromthe group consisting of. tanoxifen, torem fen,

ral oxi fene, drol oxifene, iodoxyfene, megestrol acetate, anastrozole,

| etrazol e, borazole, exenestane, flutam de, nilutam de, bical utam de,
cyproterone acetate, goserelin acetate, |uprolide, finasi2AugustBedzeptin,
nmet hotrexate, 5-fluorouracil, 10 cytosine arabinoside, doxorubicin,
daunonycin, epirubicin, idarubicin, mtonycin-C  dactinonycin,

m t hranmycin, cispla rbopl ati.n, .nmel | an,. ch| or bysul phan
cycl ophosphani de, ‘{"t?s(?é%?%%ﬁ%%?g?@ﬂ%g‘gﬁ“?‘ﬁ?a Kby @#ﬁr{épﬁstf'ﬂ‘r‘%o‘ t axol ,

t axotere, etoposi dquoliyerplpmhdeyl]amafoiﬂﬁ&azol-z quﬂepmmn-z appt ecan, an

epot hil one, Iressa, nesis i nhi | nh bitors, VEG-
i nhi bitors, CDK mh‘?‘%’q?cﬁhg oD RGP Rt L o g praHh R

ant i bodi es. 53. A nkaylhéﬂhedfyl ﬂH@almomgdaolcbyid-llHrmdmsz‘smm ated with at | east
O Y LOSINe e b A0 QR GATE S0 AMTLRhSL LT LAl A TR Ao

species in need of s tre unt” of a co
according to cl ai m3tenyD@imnzinigl- h’éfbh@dmadﬂzdr%lylh-gﬂtm'ﬂémérQneBB V\/ner ein said

tyrosine kinase enz&l@3 'élor%ﬁmﬁglﬁy&oxﬁ%ﬂmﬁ 3 Féﬁa(a'ﬁ%bﬂn g ol:%'ﬂ%lﬁyz)-

HER-2, 1G--IR IR L 55. The
according to clai mesiy Rt %ﬁ’ffﬂﬁé’PW@lﬂaéﬁ%Plrﬁ WdHrmygdng-ansi d  nanmal i an

speci es at | east 0nﬁ[2QB@lor@ﬂﬁehylm9&6xﬁQﬁﬁ&mh£!-§m\zﬁl(@%wr@i} Wirlefhysai d
conpound. 30 56. The nethod accordi nﬁato cl eln the condition is
cancer. 246 15 hﬂjgd’é‘?pyﬁmmétf' I-w-rmefialy T -Spnzpimidazolzayle-d HaePdin?aigy i si ng
aﬂm’ ni steri ngl to ?f(ﬂﬁﬂ[@d&(ﬂﬂbm-@ﬁ&@l)Qﬂlgﬂmxﬁ&ﬁﬂaﬂfnoﬁﬂ%l[J-ﬂZGT’yHﬂﬂSEﬁEthyla—
therapeutically effective e aimb50 or 51. s
58. A method for t PEEFEHg }@1{% e#hé/filfltbe "&' gé@ mg@’ﬁ%i’“l’g?'ﬁ'g admi ni stering
to a manmalian spefie- (3FBrmaeﬂ_nma_’thcswmnvbéaiydmny-ctaylmhmnm}é@tﬁ-@aﬂyﬂtymy—

ef fective amount ofyyjhe GNP hinathyR s bl MRS 251) Sh.pyekia-2-one:

15 [4-(2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino)-2-oxo-1,2-dihydro-pyridin-3-

yl}-7-methyl-3H-benzoimidazol-5-ylI)-piperazin-1-yl]-acetonitrile;
4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-3-{ 6-[4-(4-fluoro-butyryl}-piperazin-
1-y1]-4-methy}- 1H-benzoimidazol-2-yi |- 1 H-pyridin-2-one;
4-[2-(3-Chioro-phenyl)-2-hydroxy-ethylamino]-3-{ 6-[4-(2,2-difluoro-acetyi)-

20  piperazin-1-yl]-4-methyl- 1H-benzoimidazol-2-yl }-1H-pyridin-2-one;
4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{ 6-[4-(2-methanesulfonyl-acetyl}-
piperazin-1-y!]-4-methyl-1H-benzoimidazol-2-yl }-1H-pyridin-2-one;
3-[6-(4-Acetyl-piperazin-1-yl}-4-methyl-1H-benzoimidazol-2-y1]-4-[2-(3-chloro-
phenyl)-2-hydrox y-ethylamino]- 1H-pyridin-2-one;

25  4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-(4-methyl-6-{4-[2-(1-oxo-114-
thiomorpholin-4-yl}-acetyl]-piperazin-1-yl } - 1 H-benzoimidazol-2-yl)- |H-pyridin-2-
one;
4-[2-(3-Chloro-pheny!)-2-hydroxy-ethylamino}-3-{6-{4-[2-(1,1-dioxo-116-
thiomorpholin-4-yl)-acelyl]-piperazin-1-yl }-4-methyl- lH-benzoinﬂdézol-Z-yl)- 1H-

30 pyridin-2-one;
4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3- {4-methyl-6-{4-(2-thiomorpholin-
4-yl-acetyl)-piperazin- I-yl]- 1H-benzoimidazol-2-yl }- 1H-pyridin-2-one;
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4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-3-{ 6-[4-(2-methanesulfinyl-acetyl)-
piperazin-1-yl]-4-methyl-1H-benzoimidazol-2-yl }-1H-pyridin-2-one;
4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{ 6-[4-(2-methox y-acetyl)-
piperazin-1-yl]-4-methyl-1H-benzoimidazol-2-yl }-1H-pyridin-2-one;
4-[2-(3-Chioro-phenyl)-2-hydroxy-ethylamino}-3- {4-methyl-6-{4-(2-methylsulfanyi-
acetyl)-piperazin-1-y!]-1H-benzoimidazol-2-yl }-1H-pyridin-2-one;
3-{6-[4-(2-Chloro-acetyl)-piperazin-1-yl]-4-methyl- | H-benzoimidazol-2-yl } -4-[2-(3-
chloro-phenyl)-2-hydroxy-ethylamino]- 1H-pyridin-2-one;
(§)-4-(2-{4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-
dihydro-pyridin-3-yl }-7-methyl-3H-benzimidazol-5-yl}-piperazine- 1 -carbaldehyde;
(5)-4-(2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-dihydro-pyridin-
3-y1}-7-methyl-3H-benzimidazol-5-yl)-piperazine-1-carbaldehyde;
{$)-4-[2-(3-Chloro-phen y])-2—hydroxy—ethylamino]—3-(4-methyi~6-.morpholin-4-yl-
1H-benzoimidazol-2-y1)-1 H-pyridin-2-one;
4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino}-3-(4-methyl-6-morpholin-
4-yl-1H-benzoimidazol-2-yl)- | H-pyridin-2-one;
4-[2-(3-Chloro-4-fluoro-phenyl)-2-hydroxy-ethylamino]-3-(4-methyl-6-morpholin-4-
yl- 1H-benzoimidazol-2-yl)- 1H-pyridin-2-one;
4-[2-(3-Chloro-4-methoxy-phenyl)-2-hydroxy-ethylamino]-3-(4-methyl-6-morpholin-
4-yl-1H-benzoimidazol-2-yl}-1H-pyridin-2-one;
4-[2-(7-Bromo-2,3-dihydro-benzofuran-5-yi)-2-hydroxy-ethylamino]-3-(4-methy!-6-
morpholin-4-yl-1H-benzoimidazol-2-yl)- H-pyridin-2-one;
4-[2-(3-Chloro-phenyl)-2(35)-hydroxy-ethylamino] -3-[4-methyl-6-[2(5).6(R)-
dimethyl-morpholine-4-yl]-1H-benzoimidazol-2-yl]-1H-pyridine-2-one;
4-[2-(3-Bromo-4-methoxy-phenyl)-2(S)-hydroxy-ethylamino]-3-{4-methyl-6-
[2(5),6(R)-dimethy}-morpholine-4-yl]- 1H-benzoimidazol-2-yl]-1H-pyridine-2-one;
4-[2-(3-Chloro-phenyl)-(S)-2-hydroxy-ethylamino}-3-{ 6-[(R)-2-fluoromethyl-
morpholin-4-y}]-4-methyl-1H-benzimidazol-2-yl )- |H-pyridin-2-one and 4-[2-(3-
chloro-phenyl)-(S)-2-hydroxy-ethylamino]-3-{6-[($S )-2-flucromethyl-morpholin-4-yl]-
4-methyl- 1H-benzimidazol-2-yl }- 1 H-pyridin-2-one;
4-[2-(3-Bromo-4-methoxy-phenyl)-(S)-2-hydroxy-ethylamino]-3-{ 6-{{R}-2-
fluoromethyl-morpholin-4-yi]-4-methyl- 1 H-benzimidazol-2-yl } - [H-pyridin-2-one
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and 4-[2-(3-bromo-4-methoxy-phenyl)-(5)-2-hydroxy-ethylamino]-3-{6-[(S)-2-
fluoromethyl-morpholin-4-yl] -4—mcthyl-1H-benzimidazol-2—y] }-1H-pyridin-2-one;
4-[2-(3-Chloro-4-methox y-phenyl}-(5)-2-hydroxy-ethylamino}-3- { 6-[( R )-2-
flucromethyl-morpholin-4-yl}-4-methyl-1H-benzimidazol-2-yl } - | H-pyridin-2-one
and 4-{2-(3-chloro-4-methoxy-phenyl)-(5)-2-hydroxy-ethylamino]-3-{ 6-{(S)-2-
fluoromethyl-morpholin-4-yl]-4-methyl- 1H-benzimidazol-2-y! } -1H-pyridin-2-one;
4-[2-(7-Bromo-2,3-dihydro-benzofuran-4-yl)-(5)-2-hydroxy-ethylamine]}-3-{ 6-[{R)-2-
fluoromethyl-morpholin-4-yl]-4-methyl- IH-benzimidazol-2-yl } - 1H-pyridin-2-one
and 4-[2-(7-bromo-2,3-dihydro-benzofuran-4-yi)-($)-2-hydrox y-ethylamino]}-3-{6-
[(S)-2-fluoromethyl-morpholin-4-yl]-4-methyl- 1 H-benzimidazol-2-yl } - IH-pyridin-2-
one;

4-[2-(3-Chloro-phenyl}-(5)-2-hydroxy-ethylamino]-3-{ 6-{(R )-2-hydroxymethyi-
morpholin-4-yi]-4-methyl-1H-benzimidazol-2-yl }-1H-pyridin-2-one and 4-[2-(3-
chloro -phenyl)-(5)-2-hydroxy-ethylamino]-3- { 6-[(5)-2-hydroxy-methyl-morpholin-4-
yl]-4-methyl-1H-benzimidazol-2-yl }- 1H-pyridin-2-one;

4-[2-(3-Bromo-4-methox y-phenyl)-(5)-2-hydroxy-ethylamino]-3-{6-[(R)-2-
hydroxymethyl-morpholin-4-yl}-4-methyl-1H-benzimidazol-2-y1) - 1H-pyridin-2-one
and 4-[2-(3—bromo-4—methoxy-phenyl)-(S)-z-hydroxy-cthylalﬁino]-3-{6-[( S$)-2-
hydroxy-methyl-morpholin-4-yl]-4-methyl-1H-benzimidazol-2-yl } - |H-pyridin-2-one;
4-[2-(3-Chloro-4-methox y-phenyl)}-(5)-2-hydroxy-ethylamino]-3-{ 6-[{R)-2-
hydroxymethyl-morpholin-4-yl]-4-methyi-1H-benzimidazol-2-yl } - | H-pyridin-2-one
and 4-[2-(3-chloro-4-methoxy-phenyl)-(5)-2-hydroxy-ethylaminol-3-{6-[(5)-2-
hydroxy-methyl-morpholin-4-yl]-4-methyl-1H-benzimidazol-2-y1 } - 1H-pyridin-2-one;
4-[2-(3-Chloro-phenyl)-(S)-2-hydroxy-ethylamino]-3- {6-[( R }-2-methyl-morpholin-4-
yl]-4-methyl- | H-benzimidazol-2-yl } - 1H-pyridin-2-one and 4-[2-(3-chloro-phenyl)-
(S)-2-hydroxy-ethylamino}-3-{ 6-[(S)-2-methyl-morpholin-4-yl]-4-methyl- 1H-
benzimidazol-2-yl }-1H-pyridin-2-one;

4-[2-(3-Bromo-4-methox y-phenyl)-(§)-2-hydroxy-ethylamino]-3- { 6-[(R)-2-methyl-
morpholin-4-yi}-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-one and 4-{2-(3-
bromo-4-methox y-phenyl)-(5)-2-hydrox y-ethylamino]-3- { 6-[(S)-2-methyl-morpholin-
4-yl]-4-methyl-1H-benzimidazol-2-yl ]} - 1H-pyridin-2-one;
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4-[2-(3-Chloro-4-methoxy-phenyl)-(S)-2-hydroxy-ethylamino]-3-{ 6-[(R)-2-methyl-
morpholin-4-yl}-4-methyl-1H-benzimidazoi-2-yl }-1H-pyridin-2-one and 4-[2-(3-
chloro-4-methox y-phenyl)-(5)-2-hydroxy-ethylamino]-3-{ 6-[(5)-2-methyl-morpholin-
4-yi}-4-methyl-1H-benzimidazol-2-yl} - 1H-pyridin-2-one;
4-[2-(3-Chloro-phenyl)-(S)-2-hydroxy—ethylamino]—3-{6-{(R)-2—meth0xymethyl— ,
morpholin-4-yl]-4-methyl- 1H-benzimidazol-2-yl }-1H-pyridin-2-one and 4-[2-(3-
chloro -phenyl)-(5)-2-hydroxy-ethylamino]-3-{ 6-[(S )-2-methoxy—methyl-morpholin;
4-yl]-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-one;

4-[2-(3-Bromo-4-methox y-phenyl)-(5)-2-hydroxy-ethylamino]-3-{ 6-[(R)-2-
methoxymethyl-morpholin-4-yl]-4-methyl-1H-benzimidazol-2-yl }-1H-pyridin-2-one
and 4-[2-(3~bromo—4_methoxy—pheny])-(S)-Z-hydroxy-ethylamino] -3-(6-[(8)-2-
methoxymethyl-morpholin-4-yl}-4-methyl-1H-benzimidazol-2-y1 } - 1H-pyridin-2-one;
4-[2-(3-Chloro-4-methoxy-phenyl)-(5)-2-hydroxy-ethylamino)-3-{ 6-[(R)-2-
methoxymethyl-morpholin-4-yl]-4-methyl-1H-benzimidazol-2-yl } - 1H-pyridin-2-one
and 4-[2-(3-chloro-4-methox y-pheny!)-(5)-2-hydroxy-ethylamino]-3-{6-{($)-2-
methoxymethyl-morpholin-4-yl}-4-methyl-1H-benzimidazol-2-y! }- 1H-pyridin-2-one;
4-[2-(3-Chloro-phenyl)-2(S)-hydroxy-ethylamino]-3-[4-methyl-6-(4-methyl-
piperazin-1-yl)-1H-benzoimidazol-2-yl]-1H-pyridine-2-one;
4-{2-(3-Bromo-4-methoxy-phenyl)-2(5)-hydroxy-ethylamino]-3-[4-methyl-6-(4-
methyl-piperazin-1-yl)-1H-benzoimidazol-2-yl}- 1H-pyridine-2-one;
4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{6-[4-(acetamido)- piperidin-1-yl]-
4-methyl- EH-benzoimidazol-2-yl }-1H-pyridin-2-one;
4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{ 6-[4-(2-hydrox yacetamido)-
piperidin-1-yl]-4-methyl- 1H-benzoimidazol-2-yl }- 1H-pyridin-2-one;
4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{ 6-[4-(2-fluoroacetamido)-
piperidin-1-yl]-4-methyl- 1 H-benzoimidazol-2-yl }- 1H-pyridin-2-one;
4-[2-(3-Bromo-4-methox y-phenyl)-2-hydrox y-ethylamino)-3-{ 6-[4-(acetamido)-
piperidin-1-yl]-4-methyl- 1H-benzoimidazol-2-yl }-1H-pyridin-2-one;

4-[2-(3-Bromo -phenyl)-2-hydroxy-ethylamino]-3-{6-{4-(2-hydroxyacetamido)-
piperidin-1-yl]-4-methyl- 1 H-benzoimidazol-2-yl }- 1H-pyridin-2-one;
4-[2-(3-Chloro-phenyl)-2-hydrox y-ethylamino]-3- { 6-[4-(2-fluoroacetamido)-
piperidin-1-yl]-4-methyl- 1 H-benzoimidazol-2-yl) -1H-pyridin-2-one;
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4-[2-(3-Chloro-phenyl}-2-hydroxy-ethylamino]-3-{6-[4-(2-
methoxyethoxycarbamoyl)- piperidin -1-yl]-4-methyl- 1 H-benzoimidazol-2-y1}- 1H-
pyridin-2-one; _
4-{2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-3- { 6-[4-{methoxycarbamoyl)-
piperidin -1-yl]-4-methyl-1H-benzoimidazol-2-y1}- 1 H-pyridin-2-one;
4-[2-(3-Chloro-phenyl)-2-hydrox y-ethylamino]-3-{6-{4-(2-fluoroethoxy carbamoyl)-
piperidin -1-yl]-4-methyl-1H-benzoimidazol-2-yl }-1H-pyridin-2-one;
(8)4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3- [4-methyl-6-(2-morpholin-4-yi-
ethoxy)- 1 H-benzimidazol-2-yl]- 1H-pyridin-2-one;
(8)-4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino]-3-[4-methyl-6-(2-
morpholin-4-yl-ethoxy)-1H-benzimidazol-2-y1]- | H-pyridin-2-one;
(8)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-[4-methyl-6-(2-methox y-
ethoxy)-1H-benzimidazol-2-yl}- 1H-pyridin-2-one;
(8$)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-3-{4-methyl-6-(2-hydrox y-
ethoxy)-1H-benzimidazol-2-y1]- 1H-pyridin-2-one;
(5)-4-{2-(3-Bromo-4-methoxy-phenyl)-2-hydrox y-ethylamino]-3-[4-methyl-6-(2-
morpholin-4-yl-propoxy)-1H-benzimidazol-2-yl}-1H-pyridin-2-one;
($)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{4-methyl-6-(2-morpholin-4-yl-
propoxy)- 1H-benzimidazol-2-y1]-1H-pyridin-2-one;
(8)-3-(4-Bromo-6-morpholin-4-ylmethyi- | H-benzimidazol-2-yl)-4-[2-(3-chloro-
phenyl}-2-hydroxy-ethylamino]-1 H-pyridin-2-one;
(5)-3-[4-Bromo-6-(4-methyi-piperazin- 1 -yimethyl- 1 H-benzimijdazol-2-y1)-4-[2-(3-
chloro-phenyl)-2-hydroxy-ethylamino]-1H-pyridin-2-one;
(5)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-[4-methyl-6-(4-methyl-
piperazin-1-ylmethyl)-1H-benzimidazol-2-y1]- 1H-pyridin-2-one;
4-{2-(3-Chloro-phenyl)-2(S)-hydrox y-ethylamino]-3-{4-methyl-6-(1,4,5,6-
tetrahydropyrimidine-1-yl)- 1H-benzoimidazol-2-yl]- | H-pyridine-2-one; and
4-[2-(4-Methoxy-3-Chloro-phenyl)-2(S)-hydrox y-ethylamino]-3-[4-methyl-6-
(1.4,5,6-tetrahydropyrimidine-1-yl)-1H-benzoimidazol-2-y1]- 1H-pyridine-2-one.

50. A pharmaceutical composition comprising a compound according to claim 1

and a pharmaceutically acceptabie carrier.
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51.  The pharmaceutical cormnposition according to claim 50 further comprising at

least one other anti-cancer agent formulated as a fixed dose.

52. The pharmaceutical composition according to claim 51, wherein said anti-
cancer agent is selected from the group consisting of: tamoxifen, toremifen,
raloxifene, droloxifene, iodoxyfene, megestrol acetate, anastrozole, letrazole,
borazole, exemestane, flutamide, nilutamide, bicalutamide, cyproterone acetate,
goserelin acetate, luprolide, finasteride, herceptin, methotrexate, 5-flucrouracii,
cytosine arabinoside, doxorubicin, daunomycin, epirubicin, idarubicin, mitomycin-C,
dactinomycin, mithramycin, cisplatin, carboplatin, melphalan, chlorambucil,
busulphan, cyclophosphamide, ifosfamide, nitrosoureas, thiotephan, vincristine, taxol,
taxotere, etoposide, teniposide, amsacrine, irinotecan, topotecan, an epothilone, Iressa,
OS1-774, angiogenesis inhibitors, EGF inhibitors, VEGF inhibitors, CDK inhibitors,

Herl and Her2 inhibitors and monoclonal antibodies.

33. A method of treating a condition associated with at least one tyrosine
kinase enzyme comprising administering to a mammalian species in need of such

treatment an effective amount of a compound according to claim 1.

54.  The method according to claim 53 wherein said tyrosine kinase enzyme is
Abl, CDK's, EGF, EMT, FGF, FAK, Fik-1/KDR, HER-2, IGF-1R, IR, LCK, MET,
PDGF, Sr¢, or VEGF.

55. The method according to claim 53 further comprising administering to said
mammalian species at least one other anti-cancer agent in combination with said

compound.

56.  The method according to claim 53 wherein the condition is cancer.
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57. A method for treating cancer, comprising administering to a mammalian
species in need of such treatment, a therapeutically effective amount of the

composition of claim 50 or 51.
58. A method for treating proliferative diseases, comprising administering to a

mammalian species in need of such treatment a therapeutically effective amount of

the composition of ¢claim 50 or 51.
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