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WD 2007/ 006677 PCT/ EP2006/ 063788 -1- Case 23239
BENZI M DAZOLE DERI VATI VES AS 5- HT6, 5- HT24 Thi s

wO pebdeon rel ates to substituted benzi m dazol PCIEER2VA6/063788

di hyr oi ndol one conpounds, and _associ at ed
conposi tions, nethods for use as therapeutic agents,
and nethods of preparation thereof. 5 The invention

rovi des compounds of the formulal: RL X (RR)ymION
E@ﬁl%i_gr R4 |; or a pharmaceutically acceptable
salt thereof, wherein: mis fromO to 3; 10 nis |
or 2; Xis: -NW; -0-; -S; 15 -CRbR-; or -C(O) -

wher ei n:  Ra BENZAWITGEOLE DERIWKITTVEDAS S-HIP6]5-GUEXA,
fluoro or alkyl; 20 R is hydrogen, fluoro, alkyl,
hydroxy; or al koxy; or Rb and R together form oxo; or
Rb anﬁﬂlRiﬁ\G‘gﬁbﬂn edlated folsubfiau @t bom timiddabohe hindaylih@zr(ﬁ'ndolone

attache y forma three to siX- ere

S P erai i ot P bt s TRE Rt dn bt ks, and
heterdeaf preps@tiec tiegedfr om 0, N and S; 25 Ar is:

optionally substituted aryl; or WO 2007/ 006677

PCT/ EP2006/ 063788 -2

The invention provides compounds of the formula I:

-

nAr

4

R g
or a pharmaceutically acceptable salt thereof,

wherein:

m is from O to 3;

nis1or?2;
Xis:

-CR°R®-; or
-C(0)-;
wherein:
R"is hydrogen or alkyl,
R®is hydrogen, fluoro or alkyl;
R®is hydrogen, fluoro, alkyl, hydroxy; or alkoxy; or
R® and R® together form oxo; or
R’ and R° together with the atom to which they are attached may
form a three to six-membered optionally substituted ring
that optionally includes a heteroatom selected from O, N and S;
Aris:
optionally substituted aryl; or
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optionally substituted heteroaryl; R8 Y RL is a
group of the fornmula R5 "\r"Rs pis fromlto 4; Y
w0 2007806607 ; -NW,; or -CReRf-; wherein Rd, ReCERP205/063788
each i ndependently is hydrogen,or alkyl; each RZ is
i ndependently: 10 hal o; al kyl; hal oal kyl ;

hal oal koxy; al ¥on W@ﬁ &%i ;. 1.cyano;
Moty a slor - roPonpahE QG Ry
-(CH2) g- SOZ- NRhR ; 20 -(CH2)g-N(R R?’C(=0) - Rk, or
-(CH2) g- (=0 - Rk; wherein: @isQard; r is fromo0 to
2; and 25 Ry, Rh, R and R “éacpy<i pd@pendently is
hydr ogenrois agbdop) of (RObrRla | S RydRogen; al kyl, al koxy
or hydroxy; and R4 each independentfy i's hydrogen
or al kyl PISR®MAdORE each i ndependently is hydrogen or
al kyl; ag¢s. R and R8 each independently is hydrogen
or alkyl; or 30 R and R8 together with the nitrogen
to which they ar®-attached may forma four to

seven- nenbered optpiongl |y substituted ring that
optionally includes an additional heteroatom sel ected
from0, N and S;-@¥Rwo 2007/ 006677 PCT/ EP2006/ 063788

-3 one Ofh&einaldRRG ARG QMR 48 cnfBen RNE nBr ok Q6T fiRy1; Wi th
the atons to,which they
each R” is independently:

halo;
alkyl;
haloalkyl;
haloalkoxy;
alkoxy;
heteroalkyl;
Cyano;
—~(CH2)¢-S(0)—RE;
—(CHy)-C(=0)-NR'R’;
—(CHy){-SO,-NR'R’;
—(CHy)~-N(R)-C(=0)-R¥, or
~(CH,)-C(=0)-R";

wherein:
qisOor1;
ris from Oto 2; and
RE, R", R'and R each independently is hydrogen or alkyl, and R*
is hydrogen, alkyl, alkoxy or hydroxy;

R’ and R* each independently is hydrogen or alkyl;

R’ and R® each independently is hydrogen or alkyl; and

R’ and R® each independently is hydrogen or alkyl; or

R’ and R® together with the nitrogen to which they are attached may form a
four to seven-membered optionally substituted ring that optionally includes an

additional heteroatom selected from O, N and S; or



10

15

20

25

30

35

are attached may forma four to seven-nenbered
optionally substituted ring that optionally includes

wapoaaeticti onal het eroat om sel ected from 0, N apciI/BP2006/063788

one of R and R8 together with,;Rd and the atons to
which they are attached 5 may forma four to

seven- ”E‘ﬁ';%e SiG¢ aﬁ tRSgH&I hy ? ﬁltd'ﬁa{ g&hér'vﬂgl lthla%{or?s to,which they

opti onal I ncl u an additi1onal heteroatom se
aneo\tta@ledmwf@rrs a four t@n;eve@fmanbam:d oRgomally subgtiteted Regand

@Sﬁu&@ﬂ?ﬁ&ﬁfdfe%ﬁ Q@ﬂ&ﬁ%@%&a@%@&@d hBﬁ%’% Rfafqaat fached
ma ftour to _seven-nenbere at optronally
i ncI udesomaof Ricdil R® mthmm@rlbaindnhsabmttewhﬁmhcwe mittached

ﬂlrﬁ (§m &'Pou-m(? S \’EIY glmél#t?éile(f g‘?tg&%ﬁ%\ B[c})%ﬁ{qu(ﬁrlrggl’fﬁpgﬂ)ﬁdn%ﬂ? includes

gn ecphm)rmj; ht:ﬂamaafrprsdn@cd frome@, l‘é@mbaSu nds. The actions of
5- hydr oxgﬁg éffﬂ?%ﬂhlrl]{ﬁ afnﬁ gh%bf RSind l{r% ltﬁ% 9{0}&1%0 which they

neur ot ransm t rain are ate
mgritechedfmayeloap tadpurf @rscvdnem cimdered dmglﬁatﬁ)pmnall}&neﬁﬁ @es an

N - - - 5-HT7. Based on a
%lidéﬁg%é\}/lgﬁer%?o%§%gdr fégrg}pﬁ ’SIF aﬁ@? in the brain, it has
been Fhatnedntidrafurthep®vidEécorepesitiors coemprisingymathodefos using, and

gllrgts%o?gg trquarﬁ%Xh?angrtrﬁe%%og&{%fgﬁ cedrgtral nerve system

ective and 5- HT6
sel ective |igands have been |dent|f|ed as potentlally

useful,in.th eat nen cerkt ord LS such
e pal i Rulsh®or SR RE N uE e gL B
acbehysmitdepmabs bon aneamchatekbmresgl mnumpsry@the&pmr families termed

g[ﬂ,hegspﬁz %bﬁal%s IS\r/]IgTA?%THLHg 1 ek S 9% Sl%age on ahi nl%vel of 5-

I'sorders,” mgra sease ance
Hfl"6ce@pt(i’r|nw]éNArm mfrl;r)n,n glhaepeal ssoedigrasthe>eldn m@eptor may play a
or ex

ch

S8 B8 PR IEN 87 w RNk e R AR o B, BEFTkS! tn PBbSiar. 5-
EﬁIQmeléemve(a&HHQH,T6 atleant |11gand:4;e1fave:b¢en iddnsidicd as p(ﬁté!DD)l],y useful in the
B R er g IS BRSBTS R B RaR R S Bt s PRl discnce
ﬁb&@ly,_cﬂe_pmsdem Snass dqtra:tgexn\ Wﬁh? @plep?p sy, r@mvaadﬂpmlswe

ead in C ro al u uc oun
R A R e Y SRR
mferrtoay)n slgasdis@tdatgotdingadis¢r@e)s sdils av aherais bahim@&sand obesity, panic
g R tsia R o8 RREERTer FR Y Ao A TRDBD) "yl bR ol
dlg&geﬂ.(l@]LBZD)s ZWC;ﬂle;agiwlito\l]mh éMll g@lbuaﬂ} sup? Nbdlzocaiﬁbge“thaﬁﬁ,l nigotine and

ei et al.. . .

Wg{a?eﬁﬁ%% S§E1Z83hre&’§9§1ds ‘%iorgersﬁFFSClﬁ\tegj’v “hsﬁpérfaé Heu@ and/or
Adad,infoey Qichriks AydiocdpdaRar StﬂcINoemItoundi %ﬁso%écﬁéc,tedhbﬂ)e&f use in the

t
APl e R dB e RrIleD IS s A iR st isrcer
Bdratbr eaen phks G 1UIRoRIOEL ANDT Phaitnh @1, ERe. Birerl] 6994@2@)fpages 1463 14120,

- . rece r, or both 3 677
R A TR TR P S S R
N@{ﬂﬂdtﬂih §iﬁ¥s§ib@ neosnd, dishyed A NERIMNE: 4. ogmwﬂ@ksm Research Alert,
rel at ed ositions, nethods for use as therapeutic

é%"gﬂ@(s?) 1&115 ‘et hods of preparation
While some 5-HT6 and 5-HT2A modulators have been disclosed, there continues

to be a need for compounds that are useful for modulating the 5-HT6 receptor, the 5-
HT2A receptor, or both.
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thereof. Al publications cited in this disclosure are
i ncorporated herein by reference in 5 their entirety.

wheioe®es6dt herw se stated, the foll ow ng terns BPSEHEP1006/063788

this Application, including the specification and
claims, have the definitions given below It nust be
not ed i [ f] I ON:
appendia e 3R bebAr R ARG I B0 ARk g Empounds,
tejdted cornpasitinge, pEthods for ebeasghersparicegents.iadaoethedsof preparation
flefafly dictates otherwi se. 10 "Agonist" refers to a
conpound t hat enhances the activity of another
conpohtgubbeativesepdon tsis HiscloSuak kyd ihcarparagedt esein by reference in
H}%ﬂ%}ﬁﬁke‘? t linear or branched saturated hydrocarbon

nol ety, “‘consisting solely of carbon and hydrogen

at oms Unkavothgrwiseoitatedh ¢h¢ mllp welgiernsarsod m ttiofypplicatidroweruding

KR L B BB, BNE1DS, F ERE RO .

gsedup shd spedificionlant tiee gppeoded ¢laitseidic simgulae fdmys, “a’gt ‘my,l” and “the”

r [y [ ] I - butyl,
BEARK BRI s BAF AR
" Al ky 1 Sgratistimedars taaa compamdsthhiumbbecks thovaliemy of another compound

I n radical of one to six carbon atons or a
E%/%ﬁéc)q%g{j&gaturat ed di val ent hydrocarbon radical of

t hr ee“AlaylSinxcaoatheomon @tilenslinear gr branelididyshemated bydptahen moiety,
2.2=-di nethyl et hyl ene l en 2- net-hyl pr opyl ,
GRS OPLOYL NS hREORY SRS TR BRERYINENE ca®On atoms,
A dwanakyl’unfeed turaatadgl gliouplo€ nte toysity acbobanmsdde. c'dl;-Ghlkyl").

wo _t.0 i.X,carbon at.o or a hra ed _saturated .
¥ OS2 RS MR R s R AARGNE BB N Bropyty isopropyt.
aboursl, se:-tgntyl, erthlentyl, paeyl, aGdx@iHbJtyl, dodecyl, and the like.
2, 2-di.pet hyl,et henyl.ene, pro | en ) )
2. et HORYPAS dReARG Admey, pllirdRE diafel Enydroearbon radical ofqng to six
tarken atdms odlakoanchedresanmtal diodlattyhydfochatbenfradioallofithr&Ro six carbon

0ot B s iRl iohs: 22 B BEPYERE ZBempropyienc
butylehepehtylenepdnaky Jike.et hoxy, i sopropoxy, and the

ant no AR R 1 A0 oo B B Ry B oo o
y

binchrbde arm naet traxghed 2atarataddivapyt lodygcarbon radical of three to six

3- am nopropyl o 30 d i ke, The.,am.,no noi et
S B0 AR oR Fod v RS R LT A4 e BERT O PRorEliens
alé]kﬁ}ﬂll)};lpﬂ)pﬁflﬂVﬂﬁij Eut'eaylklyé, @Bﬁltﬁﬁ)}ﬁbﬂ@? Ayd t}asgldzlc(a |
"di a am,noal koxy". respectiv " m no OXV."
et oSSR RS A i BB TR LR, P B Ao ety as
eéfinel duetcivo e amples aatkokin mdidtice includea ity @md it ddopsymethoxy,
i ncl udes di net hyl anj.noet hoxyl ,

'ﬂﬁ¥ﬁ?P5ﬁPﬁ&ﬁPﬁﬁ€? N- net hyl - N- et hyl ami noet hoxy,

and t hemilnokikoxpméARbagay IRR vifeedis Rt B atnic® BpdRAdalkylene.
revents the acti.on of

hat .di.m ni shes or anqt her

SR B BB Ospis R IG U o oA BB YO S-alinopropyloxy,
HAheRZ0.00hO&31HBEn otety ofAintinoakeayism @y Fosudviahedtoney 6t ivdce with
gﬁ()(/)lr{loitplrgvige}/ '% ())/fa?nrigga o”)g}' g}lg "(ﬁ%ﬂ)sfllar%tlr{ogﬂo%f" r%spectively.

"Alkylaminoalkoxy" includes methylaminoethoxyl, methylaminopropyloxy,

ethylaminoethoxy, and the like. "Dialkylaminoalkoxy"” includes dimethylaminoethoxyl,
dimethylaminopropyloxy, N-methyl-N-ethylaminoethoxy, and the like.
“Antagonist” refers to a compound that diminishes or prevents the action of

another compound or receptor site.
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nmono-, bi- or tricyclic aromatic ring. The aryl group
can be optionally substituted as defined herein.

wax@mpbe37 of aryl noieties include, but are nopCT/EPi0D&€ar3788

to, phenyl, naphthyl, naphthg%qnyl, phenant hryl ,
fluorenyl, indenyl, pental enyl; azulenyl, 5

oxydi pheny. [ i . .
oY noER g ARG aien (BB ERRAAIEKbon moicty cpnsisting of a
iophej drguipyctip ytangaivying. Hdwzod igoxaryn belptizodllyrsahstityted as

[ | , Z ' .
HanEaBLy MampIQ R AN, ind AR GUagL B limited to, phenyl
hapitloygymrapbkh adkinyl; Iph etpmttmyhdlupteolyi, mdenyl, pentalenyl, azulenyl,

- ' . i L

R O P B e e R G o BB A
dipbeedfulfongl, diphy wiseproppates ylabalizodiosmtyl dreyko eyt aknzodioxylyl,
B Bl Veprb Ry BEh AR BN U opin i 0 Benopiperavingi,
bérenpirenialigyl, Bnphmoyiheheyl, heBrylqphdinyydreylaett ylenedioxyphenyl, and

, ' ' ti [
R R o R
" Ar al Réatyleneinvhicetns adiydden tusy dadiod] evhetram giyhislay defired hegein.
radical. 15 - ' I
FRSITR pgihaeh B SRutBEL R, sl T Y, G BLEEEr P the, 1.5
phavyldne g [ 4-Breh Slenditcspaphany Which-met beydpenally subantited as

a%ehihléleei@re exanpl es of arylal kyl. "Cycl oal kyl "

neans a sdturated carbocyclic noiety consisting of

nono- "Anylabidytyanldi"dralkyl'h gdichGyey leal dey intehamgehblgmatdnya tadical
substigyt ed with on . more substituent.s. wherei-n .
-I£ WIETe I& 1S dan glkglgrée p%rﬁg% Ig}l{lﬁl? 3 hSyaalraég/(l yg’roua];] isy ehne(? lgerem,

each substituent T's™i )

apkbanzyl, pbatrylethd] B&3-kyloropden yip2-mothgipah tyl; laadithedjkeare examples of
di filug | am no, unl ess otherw se specifically indicated.
%Yaarrﬁ%(‘es of cycloal kyl noieties include, but are not

[ m t &dydalkyEymkapracayrated yarbodyetiy moiaty cdmpeng gyt mono- or bicyclic

cycl ghe cycl ohe I e .l ke, includin .
iy AR b s AF Bl b PO led gl i w gpSedibfugprs. wherein
cach Isobwiteamy s in dypeh dgahiladydxy, dkg, dlkexyl hke, hak&lkyl, amino,
;n%‘clﬁ%%all mal kﬁ{ " ggeans a . noi E‘:‘% of th}gf r.ng.l 8.4 F los of
mghSult a9t fhatlo LR RS ol Beomer TealBiiistled, Bxpnples o
cetdatigtimogties includelete aesd dintitadaansciapralyk ehclo@diic efclopentyl,
as, defi.ned herein erein _an two.or three hydrogen
%}tcb xﬂavglogg%tﬁf, Plé%chi(a, wqtlﬁfng pgﬂ@y ap Elaél];]rtated FeFivaRES thereof
'sugd;glpeytﬂiﬁm(l\l érwl,&@blepsér%&}l}ﬂéraafhthehﬂie. group co!nsit sti ngI of
- ng., - . e. N i n er fr
0 to K TARHIER PRy aciebr AT HEmiT the "JORHR bfiene and
Rt tsagtioslRy]l aoUefied Heedier oal kyl radical is through a
carbop.ato yherein i s hydr n, .acyl,  al kyl
cy cl ogﬁaﬁqogh%fmr%%%ls %% rafl%%jlla’sa%negr?&r WQF 14 one, two or three
hytﬁlemlrﬁc(ierints hyvedfece aqﬂa?ﬂ :Wﬂih it stngan,ir\;\ﬁdpyhderﬁlylsylbcted from the
cycl oa .. Qr _cyc ) en nis R .
Cap s TRy NG K RED R hepR SindyteBamdiar O to 2). with

&i&dlln\&ﬁﬁlsf(hnlﬂiﬂl gf(thlﬂi thE paint Rﬂattdc?m@hk(yﬂ the BM@ﬂol@.ﬁdy}(MHjcal is through a
C oa .amno, acyl anj no, 0 n T c
e B romi visTon B5TRaieet it b SxRARYReT PIREIOfR’ and R
?’fegn(gf@én élén?liytr(])@ gath)th&-HgfylfH oax YRt %Ikyl, ay_clb)édﬂdyl) XY BYdR})Mliylalkyl; and

- . “1- { { , , - .
Yhe%g}gq(?@iﬁﬁ%]% %%ﬁ%@%{l, %pﬁvﬂ&tgpgﬁf%ﬂ%ypﬁ(y ,%.)I(l %h%g){l is1or2, R
%gg%y)ﬂ, gg%gd;lgyl)é@lﬂ?}é]ﬂéylgﬁ%l/j %%g% gs:}ilarﬁﬁb hivloR6 ARYhmind, Wdialkylamino.

epresentative examples 1nglu86, but are not limited to, 2-hydroxyethyl, 3-
hydroxypropyl, 2-hydroxy-1-hydroxymethylethyl, 2,3-dihydroxypropyl, 1-
hydroxymethylethyl, 3-hydroxybutyl, 2,3-dihydroxybutyl, 2-hydroxy-1-methylpropyl, 2-
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-6 am noet hyl, 3-am nopropyl, 2-nethylsulfonylethyl,
am no sul fonyl nethyl, am no sul fonylethyl, am no

wa o7 omslpr opyl , met hyl am nosul f onyl net hyl , PCT/EP2006/063788

met hyl am nosul fonyl ethyl, nmethyl am nosul fonyl propyl,
and the like. "Heteroaryl" neans a nonocyclic or

Er'nﬁ%% HyE 3mRHfﬁ‘6?Jr gﬁ L 2rrﬁgt'h 1f<9fry1e'§hg§1 arif o5 1IRG 1r§etﬂ§1°”5

avi ng at ar o tl C containin
aninosv ée yldting, etnemestdﬁ)mcdlvn;OP}é,en@bylemnquolf@n\ylmethybr S

RGBT o Rep TR b B v,
het er dalctytoarﬁdmams anmbhoyelioor EHayche oraovdentiradical hé to 12 ring

gt%b%rh%@ﬁl at leﬁét %ggxgﬁ%neﬁfc glgdoﬁﬂl?llh% ity QV?(/E) (El‘l":{‘lleeg gﬁ% heteroatoms

ned ere
satestaddegm BNO,ar 6, uhetremalmrlgerdlgt abomp hmdgﬁblvvyth thowadooitgiding that

}%Q}&g |+t )Plohnlo?ﬁ%l I}/elterpél%f%aﬁicglz\ﬁ 1’he’ on]a(i)l aﬁé@%{;ﬁzﬁ !;.y'!l"he heteroaryl

enzot
tihg umlyé)npbpoﬂa]ly&ﬂbﬂt;tutp@ radgined hp];am dixhmpley of léterphryl moieties

H%fdd@%}{'are ﬁ’%/tﬁfn? A o 4l %%11 yéxaz&i & s&a%éﬁk%? lt}ﬂb!io‘?ﬁ' kS lazoty1,

I'soqui nol'l benzo
bezabhl, (Dl}Dl\jldlan;lyl pj:remnylmhm&blbyﬂlzotlbemd,dhx@hemm furanyl, pyranyl,

BEBR R ALSE PtharsPEDABHEEORALN pyRRRRRLANSE ollimotiny,

bafnzaﬁ]rplybenzqmmmheabfll berdzothpopyirayll,, beqrinmdazolyil, ﬂ)ﬁhzooxazolyl

C ar alz 'gﬁa{zﬁ% benza&ﬁlta?(}iyldlg élzééh’ladl 2}20815 %eh%o'p&yqn’y Odol% isoindolyl,

triakelyl, nnmzllnﬂlqmglthmylapdrmyl Iqjadra@gler)atcplmgmmyu amplvthsndmyl
f)t%glﬁ%oﬁ C\a,ﬁ?ém)l L%é]%lgfg azeﬂmﬁ rlamy(hj é@d i glkg gl}rlce u% il g)faartlally
hyhbgarxaaad)deemaivesrmerdmé optionally substitut ed as

defi me[qe her e

exanpl & terorﬁlrc% ?nﬁ eé'ms E’ 9 afl%xgﬁ%?o%r Tradlcﬁf W{l%rglnl hekeroaglols as
El'dffmetl dieran. " Hdt@bagted e™ ihal bgeptionalih schstinaydas d.eﬁaeld herein.

Ler ch eab r.ef er bstltue
R GORBR R s PR SosBS! il Rt g ke
def i n&hle teemer ‘malo’hanwhfhato gome whrichnmagbdiyad mgenhhra@ablbe{eﬁ:r to a

Wi th same, or di ff erent hal ogen. Exenpl ary
F@D{SQ’FRW%OT Ao e 10007 G pors s GHeeC1S.

perf | lealoalkyly Ime(aﬁs gkyl as Gefd)ed hendn ihehichkb@e o2more hydrogen has

P aEb SR Gt ATEeR Mdithy FEby bl gl omact,
I—EIGHECF\SI n@HﬁCﬁE adr Buer ol yInte gn —GFRy hrehde dike.up.
te neaps a_non nt s ur.at
consi SarHGesouEt S Et e g MEbR 5D Ratltng atom isN.
Ne&Dor Nrallt}m te® therreinainin glexg €atoals %q(:sqmn Qe hl®$leﬁle Froap
gen or su ur e

nitro yclyl. ri
b S eros S SheREa bpt i Guf T A, Pl Sne o three
Ex gyrplcespovhtidpedel omy ok Wredrod Bt Baeﬂoraaimﬂeho@utfr@m itfgkn,
h;&%%sgghgl’{ a,@ret Ieg(lgg lc},y)],Pllng e ?Jlslnoﬁafnﬁ%}gf 06 rtlatlgted)és defined herein.
Xafrﬂ%l@é dfHeryrbeyclylindaszios inalilde, but rzllrdi&ifhhmtﬁdny azetldmyl p1per1d1ny1,
S BB R B SR ot
1r§1@hiﬁlﬁixgﬂ Iﬁhﬂyﬂyl pgﬂdﬂh&ﬁ}}llpéfhmiﬂmyﬂ kbkiémﬂldiﬂl])ﬂ asoxazolildinyl,

1 SO 1.N0 nzi.m .adl zoy y. .
BB L ST Ry SRS BRIty Gl i Soqplinolinyl
tsﬁl_zirﬁtde@é#yldﬂ@idmmyihﬁdiyh %dﬁﬂﬂllﬁﬁﬂﬂilﬂhnyll ?ﬁhﬁ%}zwﬁjﬁ@lﬂyﬂ aimydisofuryl,

| r | | I N Su oXl
(e BB RS HioprBHE P SOy mOY AP Rolinyl,

thiamorpholinylsulfoxide, thlamorphohnylsulfone dihydroquinolinyl,
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WD 2007/ 006677 PCT/ EP2006/ 063788 -7
di hydri soqui nol i nyl, tetrahydroquinolinyl,

WO edorabssdr i soqui nol i nyl, and the Iike, includi PQI/EP2006/063788

partially unsaturated derivatives thereof.
"Het erocycl yl oxy" neans a group -OR wherein Ris

. A ' 2 . " i . y . .
E@gﬁ%&@?ﬂﬁ%&éﬁ, Eﬁtlﬁ@ cg{(() 1,91\5‘8%}%{ l’gﬁ)é?é%%‘%!&%?a‘%ﬁ antf e fﬂze, including
parpely disatdraiey deavatiyesipesry and the |i ke.

" Het er I - : oy RO
net er AiE s BhEP BleaP ARG SRR TRT HURESERL R 1 2
Hé¢tenoopyddxpl” andhadeg, hynedyudexanplei arglidreylhay pyrrolidinyloxy,

; adi oyl net. ' i di nyl met hoxy,
gl)zbéﬁllhgﬂog%{’hag%{wg};{)’r%ngtg?ﬁ%’et hoxy, pi peri di nyl et hoxy
and t Méettiokpclyldlpry meaislayersybPRR uvtedéin Rvisdretarsedlyl and R is

SRR, LD e B PRSP PR et
pipetidinginyathgny, azetiegnidhoay parolddingleghlogneipapidamydthoxy and the like.

phenyl, . or . het efo ks "
e PSR FP TS o v
grhenylond" o'lnetesernglt i etreodrslenpoe theteatdygly nmears anvanyl, arylene, phenyl,

BT REF P FEgh AR sy By s

Ingepenalah Ry vihione fo foue serstial ek x prefdnallp pnedt v, subyttnents selected

r , al kox 100, 10Q, no-al kKyl.am no,. 1
PR xR s PR By R ARSI e TR KRy P antito,
hé&ERalknke haloRnitso, kyaioohgirpxy lkpky, anphe rgylamino, mono-alkylamino,

h | al k T R') n- 0POR [ i nt
LT TSI RS S e S S S W
phdayl or @red yRlkyDh, {ERRIYgrCOAGRKyhereayis lan ad tkgdr from O to 5, R and R”
| oal kyl al kyl_, h I h I al kyl),
S ety denoRBEFasR b #1 B R oace ks eletsk cbalkyllkyl
R i nd 3 t . al kyl ,
BB NSRS AN ROt e UL F 5

%Ilhck f(’l’ Frgﬁﬁ(;f/e![pgga{%f ’hyﬁyocgler(l) %{r lafﬁélylailrﬁ/ f{a inﬁc{] RB ynlre, %rd\%)?nﬁle{l%of cach

eny VIFNg =gr oup™- neans e group
athanihygrogom\adinf.icpeladlkyl, @sbaliylatkgt phovyl br phenytulkyl.

synt het i c. organi.c_chem St r b€, an . m.or..qr.ou .

o opl acaSiRe i g s dnatis mlle ARy Rgociaccd

&ithhphegntbétid @@uinghgnicupd.ci, A latoohe pr propalisplacedble under

lihm.ted to.. hal ogen kane- arvl enesul f onyl ox L

D rron SE ROy Rsi TP e Rk aR TR BB be not imitca

tdhhelopdn) ylkand enzaeyiasul foryldxgxych tomgthargsulfamgoxy,

t hi eny].ox i. hal sphi noyd o tionally, .

BB Lo B B2 PP bR s, RS S0y rigmdomhe

tihklpph O dhdhd ylixgy Gptivaalhs sub stimlteichaneylb kg isopriipgtoagt @yl y,land the
target. The interactions include, but are not

%ited to, agoni st, antagonist, and the like, as
def i n&dobelgirh meadda inOculeniadt intoractsoyith oraagdt.y Thermadractions

that, the subseguent!|y described event .or.circupstance
oo R AR AR e R g RS Y R RN S BRAAGS .

i ncl utdestiom$t arfeesiondlBi encahhthaethentibequeaittyci¢rsibadeeent or
SRR e bl e e Bl G N nces where
thediverattar eftcurh btasdetoconigand n ssmkeysintwhicl it doewatrdt. sol vent ™
means,.the solvent is inCﬁ under..the 35 condi(&i?agns of

I rt
the redCtdon e MG GULCHIBE “TH EShP TR AT EHAFEROt h,
I ncl udineg ofrginic solvent” or “inert solvent” means the solvent is inert under the
conditions of the reaction being described in conjunction therewith, including for

example, benzene, toluene, acetonitrile, tetrahydrofuran, N,N-dimethylformamide,
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exanpl e, benzene, toluene, acetonitrile,
tetrahydr of uran, N, N-di net hyl f or mam de, WO 2007/ 006677

weFan/aes006/ 063788 8 chl orof orm net hyl ene chPOI/ER®06063788

di chl or onet hane, di chl or oet han di et hyl ether, ethyl
acetate, acetone, nethyl ethyl ketone nmet hano

g{lgﬂﬂ&lm, rﬂétﬁﬁgﬁ]é%hloﬂ(ﬁ: cﬁ@ﬁ?ﬁ'ﬁetﬁaﬁ]ﬁt dlCﬂH}&ﬂpdln dngh?/l cther, cthyl

I oxane,” pyr 1 ess ‘spec
tdetnic enttoig, yneth i ethybkatent, sicthmed cihanbheromact usoplsop@ﬁol tert-

b‘gtﬁ ndl 81%%1{(: ‘[‘ggr;f(ﬁﬂé R0 1L ﬁ%{ gﬁ{lésg gﬁésc}f?ﬁg? tl\llaicio(r:lhrallryé the solvents

ar maceut v y ‘accept a
usdfiy thd neagsionpaf ihn@r@entphmnmmacﬁtmcalsowomtpow tion that

s 9engfahl e, SRNR o DARIHOXh Eanc ML ISHE DBl R AR 0RL LY

nor erw se u desirabr e and
pleaepralicel doorposetorthatas genaslipsite, ras- tohwrrmd neither biologically nor

g%%{@?&%ﬁesﬁfdle ﬁ?c{smaluﬁl@@ﬁl%ﬁ i IlS a@#g{abqg fof? Qf&‘%ﬁh%y as well as

ound means. sal
bhnaamphamtlaccnahdayuaccept abl e, as defl ned herein, and

N et B e

pldrtsicéwicaibdacaerithble.rmo dglmidchcagn ds1dgbatipcaseshithd dogtedor i ¢
gl%irgiaﬁolla g(rlloa%{lﬁ[g} St t@g ft)%eml C%I?‘Té)%rulna ?&&hds 1nc!1hd% aci d,

C acl organi c
aci dsagdieddiisn sdstioonaicwil) invegmenesds shanaschycod]oric acid,

% %B’Jo‘%mF%aHpsu%%H 018 18’10aa ﬁ(fj gh %)h%rlrg acl %cd[tﬂe like; or fogmed with

et hanesuf foni ¢ acl dohept ORI C At
gﬂganmramds acihchs ag&tlctaamh henzam:esd],fmgb y@dﬂ henz@ic admphorsulfonlc acid,
drox hto acid

ac g aesullfcﬁa%calc qx uco epgosnli”%f%ﬁ@ rﬁ? CcORIc a&1d glutamic

el c’ aC| C acCl
amm@ﬁ'clohc amd Lhydrmedyharhesio Iaéldnl bydoxgkthmesdfiindc amal dactlc acid,

G AL ISR M, 86 BB R ARL Y B Rgmic i
2aaiaph thtlehesatthyicacdt piopamicacid maihdyheadld lse¢cioic adi, taethtisacid, p-
r ned en an_ acidi roto in the parent
RS AL AR Bl RN B R Ton "o o an
al kal saltwédradedivdren amcﬁilld@liotmepreaﬂnt im uhelparem C(aﬂpound cither is
al umi num i on. or coor wth an or .
RaliP TR ristlior” et SRk BV i o BRUS HRLPrcty an atuminurm
dinebhmdhamem @ithah hagmlian inergaicratd peagiptubdonodragnic bases include
nol a tro

Al P B PRt R R Pefusen RS it et inpobrame amine.
aed meum 2Bcdeythbiih ciganip duas ﬁidHMelhﬁdﬁm)andEydrSKlde walcium

alr bonat e and sod hydr.oxi d The eferr .
A e R T
from Eﬁeplreferreﬂqdhdrmimedﬁcuﬂlyla@cfdpt‘ab&:ﬂaﬂs arguhdalis formadifebm acetic
net ha oni ¢, ag hosphori.c
I RARE Pl Aip iRt oo R AL S « 88! osphorie
Qdﬁﬂ,(lhﬂﬂiliﬁc 31‘,&(? eunaﬁmid magmas,lp@mssmm sdﬂauhﬂ zihe, amrddﬁﬁ@tegadl
t hat refere s to ceutica acce
Sart st bt RE NS SCsr A ons poriate S ERY Srutptagle sits
ﬁlrcyﬁib ab1vérqraﬂau(ombm(rsph§t)es)a& oigfdl feehs (belryﬁiomphs@ﬁs ddied

%%d addltlogdsalt "Protective group" or

ﬁ?@t% g rItAddHER L t he group which sel ectively
bl oﬁ ks%@wauvee%@hpwerl ‘Yroectlin gouplt ichnynbe 'gwmgldw}ﬁaf@mmbly

uch that a chem ca actlo can carrie
BlorEeedsgh e e nel R Ot corgae PE steh s Eotiicah reaction can
bhearrie@oninglectively at another unprotected reactive site in the meaning
conventionally associated with it in synthetic chemistry. Certain processes of this
invention rely upon the protective groups to block reactive nitrogen and/or oxygen atoms

present in the reactants. For example, the terms “amino-protecting group” and “nitrogen
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35 conventionally associated with it in synthetic
chem stry. Certain processes of this invention rely

W@ pmn/obdse7 pr ot ecti ve groups to bl ock reactive POCT/EPDPE6I063788

and/ or oxygen atoms present i_@_t he react ants. For
exan‘pl e, the terns "am no-protécting group” and

EPALLABEN,0.20071 400%4 1o R, EERABIASAI Py rsunic spurs

ng group” are us t er change
médraied ﬁ@ptdﬁ@g ¢hagritragdncatgmoagpis st urrcteanabé@jreta@ums oueiog syritketic

BloEARED BLAMAIRATEn YATES B RAGHL RISl Hol Bicd to

grﬂm)p@CBﬁyh Iamﬂmldouberayb(Bm@,tbelnzyipx;gatbpoyl (Carbobenzyloxy, CBZ) p-

%%11;09( oeg?gglgg%%%bﬁ@fgg Ebg ¥ng&}ﬂon§/@%ﬁ butogcycarbonyl (BOC), and
thetlikox SFhe azipdopaytbaptiovil knowhaitto chelsz ylguxgpcfar Berepse, of removal
5&{ {Oﬁ aﬁ?ﬁ%&ﬁ Q?[Eéfthn(( ﬁ%(e)%ltloﬁﬂ reabfifnd | K€. The artisan

o cfioose a group for the
eas e Ofolvatesdwadans sibebnt additidwe foattmis|thdton@ingithies staretl iangric or non

(1 R EERGHAOFSuverPOLAL 5o OEANS A H0L YERL Ak Qe

i omet
siotdr chii@otesohviest mnhwmbsmahe siyktalint solsbstae abnpoumas hanete. If the

g)l}fe%? gsle\{/]a(fgr &18 tsﬂva%) foéll )ﬁe erl]xé]tﬂatgowgg ttrh%tsé)lget{q aﬁ&#ho? rHle solvate
forswll vatnealcdhfoldtd eHydmtev emforrsed/\bty e cbimdansmbn af end ar Imad:
pole%u%g gf ag.tgf Wmﬁ' %noF)P ?ne%% th whlcﬁ: Wa’ter ngm% ?tlh \rll%lgcular

PsVan al o es are forne
stotetas BaOL archebmbnmtion bﬂmgelblerm Ifmubmsoruhomlt}elratw th

e N Y e -
the rhanmaba elas:srmc’mahﬁg Hyd mat hem1t&(5td Buh]aﬁs;tnbnrl’amnm pr1mates such as

iﬁﬁé{l‘f)ﬁ n%ﬁ?%f“fdao@f: €S Fln(ifnl%h % spe%18§ %a‘%mt anllmﬁ,l% sg% qs Cattf()a horses,
kheoprpeatsnomnt dwimg Kiomestmaetrmsa]s imdh @Fabhifs] d@mﬂ&atsalaﬂoratory
peci es;

and rmani mal s
Rl RART g aRe e S0 RIS R, TR R SgE P SExamples of
aon mfadnsmslu aclede, blatbzbe hst, lirdogbto, binds, aad ge lkab@hatamy ‘subject”
rodents, such as rats, mce, and

niS |0nc ud ng "
g?ﬁ A4 Eﬂ égapgrﬁlg BREETGRE: Exanpl es of 20 non-manmal s
I ncl udBheripeintiedly effodtivieciam cuad’ Itneansbmraﬂﬁ)unanﬂa t:(hﬁp(buﬂdethat when

PO PR for R BRbeb PO RS it R rcatment

Brdlundisake Qate0Tpo Uﬂhdrabht&ﬁcally\b@@tw@ﬂﬁbmtg twell eﬁytdep@dm g on the

subj ect, for tre se state, is suff

SHRBE {RFest SEReD Poofig? FRAB G ESs Bede bca i ahé abCand

rdld’tﬁ/ﬁ apdit ofaht bqu%t Jfteetowearmumtor admlidistyaion, dggeaigd-megh t of the

on the 25.cqnpoun i sease st at ei treated, the

Sepiie GouRTR S e B Ead B o RE Bllehird rel af i ve

heal t Mheferinb éth%@é)dtl]t&'ﬁlbd abéve” laﬁ)dlt‘ﬂhoéeﬂdfeﬁ&l@di fe@fn” when referring to a

i.strati t he ten

ROy I ST Bt g Ahe FREb s sl ag preferrea,

meep@fdﬂfed ahh@ﬁ@t gﬁa‘ferﬁelotleﬁbaﬂm 1&51@ t hose defi ned

heren]:F en referri ng focfl abIE1 ncor por ates by

r ef er eHERIE O HHEYATET i 5ot S&tefnl’? dg%ri abl e as wel |

as prgh eplfee@htmg?eﬁ)e feEse ﬂﬁt%f e, 6:&1@1@56 olafial @ﬁﬁﬁt@ﬁfs&iﬂ the disease

definiti ti.ng" 't reat

HiGam b GivBoa 0 A S o400 Gy t5kan e (g DB Sade R discase
sih@! But doe€notGRUSIpebetde®r AishRly SithpMRUIERBdiddasd fiste.

di sease . .. .. ) ) ) )
(Sls inhibiting the disease state, i.e., arresting the development of the discase state

or its clinical symptoms, or
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state not to develop in a subject that maybe exposed
to or predisposed to the disease state, but does not

W@ ed0780qseT | ence or display synptons of the di SBEBEP2006/063788

state. 35 (ii) inhibiting the disease state, i.e.,
arresti ng t he devel opnent of the disease state or its
clini 07 P :

10 () 3o B iechle S 5 Lo ol SE BRI Bfsion of
t@rﬁwawsgatc)or lp%dmmabwmmelgsesy on of the disease
st ate c i,cal « r

" cont "gfg% h’h§ ffé éfﬂgr o gg?%gﬂfg@@gnléég?@ &?en r%feﬁ%g t%% chemical
wlaetmincamkan sraédmtgmmmmmgnwoa)dmmg raugents xndmj apmpmatem@néltlons to

IAUEEE iL8Ee ARDEORE RS AIRIA, BLfod beppPlepfThy e

appnecwhick grodvats thh m(h@mﬁ aralionhi dhsuptd edodrs ntaya ot necessarily

/ )
#@elglg ggécﬁgr ﬁa&g rtlgé; C %bqtéﬂﬁ)%l éﬁglo ?Ea%mﬁ'tg kvél'irc?% n«%@ﬁnl 1algfnad61?d, i.e., there
tnap be eag enmrwmten:mevlmtes whmh araptoduactimdhe migture whieh eltimately
: g e

BB By ORSuRliplTBE el A A HRIRD i ur oduced i
of thh gﬂmdrahahedomnwldlamretdsed dethiy Apblpaoadusbased ®nl AU TONOM™

N VG e
computlgniez e ffos yatvemehay, tHeHUP@é}meberurg aifthd pRR©NS of
fc%?%sgr%{wecb z?rgﬁgz%g(?etan% dlh)%frofﬁa ObGaL ﬁg?n&shd%scr{‘gpé gereln is

ng o I ons rep resen
Herwn by iha fainoie and di hydr oi ndol one conpounds
described herein is shown by t he fornula 4 3 5 (
CN>==0 6 N 2 15 7 1 wher e]NosHlonls
substituted wth aryl al kyl E E: I al kyl as
descri bed bel ow. Chem cal trugtur hown herein
were prepared using | Sl S(r%v Si or{\'2 2. Any open
val ency appearing on a carbon? oxyden or nitrogen atom
inth r :
2 nydvsasi REURRAE byt Db GAIASI e Oiﬁ’?ﬁfﬁ oPlescribed
belpwct ure but no specific enantioner is shown,
shoul
g %@?2%?3&?2 2. Any
T Vatonen tpraripg ow iaderboo ovmygemaisnitb gerhaofnoinrthi¢ structurefherein

ﬁl%@ateg]tﬂe%ljélsengeg 0139 h);dTo éé'h Wh&e hichiral center is present in a structure but

no specific enantiomer is shown, it should be understood that the structure encompasses

both enantiomers associated with the chiral center.

The invention provides compounds of the formula I:

-

nAr

4

R g
or a pharmaceutically acceptable salt thereof,
wherein:

m is from O to 3;

nis1or?2;
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or a pharmaceutically acceptable salt thereof,
wherein: mis from0O to 3; nis 1 or 2; W

wQOB700@6677 PCT/ EP2006/ 063788 -11- X is: NRaPCT/EP2006/063788

-S; 5 -CRobRc-; or -C(O-., wherein: Ra is hydrogen
or alkyl; Rb is hydrogen, fluoro or alkyl; 10 Ris
hydrogeny;f 1 uoro, alkyl, hydroxy; or alkoxy; or Rb
and R together formoxo; or Ro and R together with the
atomto which th&yR'are attached may forma three to
si x-menbered ring.that optionally includes a
het eroat om sel ected fromO, Nand S; 15 Ar is:
optional |l y substiStiuted aryl; or optionally
substituted hetefgagyl, R8 Y R Rl is a group of the
formula R "\r"Rs pis$ ]i‘roml to 4; 20 Yis: -0-;
-NW; or -CReRf-G(Opherein Rd, Re and Rf each
independ@HéIJ Y,.is hydrogen or alkyl; 25 each RZis
i ndependen Fyf hal o; al kyl; hal oal kyl; hal oal koxy;
R"is hydrogen or alkyl,

R®is hydrogen, fluoro or alkyl;

R®is hydrogen, fluoro, alkyl, hydroxy; or alkoxy; or

R® and R® together form oxo; or

R’ and R° together with the atom to which they are attached may
form a three to six-membered ring that optionally includes a
heteroatom selected from O, N and S;

Aris:
optionally substituted aryl; or

optionally substituted heteroaryl;

RS
i
}fY\ﬂp/ N\ R’
R'is a group of the formula R® R° ;
pisfrom 1to4;
Yis:
-O-:
—NRd—; or
-CRR";
wherein R%, R® and R"each independently is hydrogen or alkyl;
each R*is independently:
halo;
alkyl;
haloalkyl;
haloalkoxy;
alkoxy;
heteroalky;
cyano;
~(CH2)-S(0)—R%
~(CH»)4-C(=0)-NR"R’;
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30 al koxy; heteroal ky; cyano; -(CH2)g-S(Or Rg;
-(CH2) g- (=0 - NRhR ; WD 2007/ 006677 PCT/ EP2006/ 063788

WO 22/0046CH2) - SOZ- NRhR' ;- (CH2) g- N(R' ) - C( =O) - RKT/EP2006/063788

-(CH2)g-C(=O) -Rk; wherein: 5 g{ysOorl; r is fromO to
2; and Rg, Rh, R and R each i'ndependently is

hydr ogen or al kyl deRK \yihei.hydr ogen, al kyl, al koxy
or hydroxy; 10 RS‘CZE%? ‘IS—? z_g%?’i ndkependently i's

hydr ogen or al kyHCHah-NOY)-R8=€0eR . iondependent |y is
hydr ogen or al ky—'(C}F‘?qC: .pRd R8 each independently
i s hydrogen or alky 2a of' and R8 together with the
ni t rogenwhereinhi ch they are attached nmay forma four
to seven- menber ed. Qpjional 'y substituted ring that
optionally includes an’15 additional heteroatom

sel ected from 0,ridNfrand0 8) 2;@andone of R and R8 and one

of R5 and R6 to BroiW & Bi ) ; .
are attached na?/l% lgr’nE \éﬂlé gu%agfé‘@gﬁdé%%%?@ﬁ?ﬁﬁaﬂcyl, and R
tshhatlrogpn.i onal |y i ncl udes an additional heteroatom

sel ected from O, qmg ;  of R and R8 together
with Rd and the El'alut(c%‘rrs Xgo\l;\ﬁ?%lﬁqihey are attached 20
may f or nRAarfdoRireatln inslepemiendyisdrydthbgondi alivglt | y
substitupe b t Lonakl y . incl .

addi ti on%l gﬁlcreltke?%glési ?ﬁ? és)@lte{el{g gél Y?{?Oé%ﬁfi%ﬁ%a%“g‘ﬁs; or one
of R anR’ &8l RihwcloimelepéndRetlpishyBRfogengetlkgl omi t h t he
at ons t o,whi th ar.e.attach form.a ro.t
Seven- noReal S aKer P yRahGERRle MRler, RRTMR gl Rea ay form o
oyt it@ seveh yn dnmtedrediesticanall g sidistiivoetbdin et e opainally selwelet ed

f 0 and S. .2 S d ~under stood that the
LR pORMorsofted bata a8 e Fot ony tne

vari ous omoofeR’sindtR’® ahd oay o£R] std Rfubgahaovittheevsrm otosvhich they
na

T3 TS TR oD B0 o
sddivaia de@nahtors atlededfromodpeands; @f formula |. I n many
crod oo bR Golr By E P B T e v e
may form a four to seven-membered optionally substituted ring that optionally includes
an additional heteroatom selected from O, N and S; or

one of R” and R® and one of R® and R together with the atoms to which they
are attached may form a four to seven-membered optionally substituted ring that
optionally includes an additional heteroatom selected from O, N and S.

It should be understood that the scope of this invention encompasses not only the
various isomers which may exist but also the various mixture of isomers which may be
formed. Furthermore, the scope of the present invention also encompasses solvates and
salts of compounds of formula L.

In many embodiments of formula I, n is 1.

In many embodiments of formula I, R* and R* are hydrogen.

In many embodiments of formula I, p is 2 or 3.

In certain embodiments of formula I, Ar is optionally substituted aryl, such as
optionally substituted phenyl or optionally substituted naphthyl such as, for example,
phenyl or naphthyl optionally substituted independently one, two, three or four times
with halo, alkyl, haloalkyl, haloalkoxy, alkoxy, heteroalkyl, cyano, nitro, amino (including
alkylamino and dialkylamino), -(CHz)4-S(O)—RE; —(CHz)q—C(zO)—NRhRi; —(CH2)q-
SO,-NR"R'; <(CHy)-N(R)-C(=0)-R¥, or -(CHy)-C(=0)-R¥; wherein qisOor 1, 1 is



In many enbodi nents of fornmula I, pis 2 or 3. In
certain enbodi nents of fornmula I, Ar is optionally

waeamshideat ed aryl, such as optionally substitRCEEP2006/063788
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phenyl or optlonally substi t ut napht hyl such as, for
exanpl e, phenyl or naphthyl optionally subst i t ut ed

ﬁ[}ﬁﬁp&{? %@tﬁhyﬁ e{ﬁglallij W[% inﬁg‘q frﬁ[ e fy i H%ro&éﬂ@salﬁﬁ aMatR is hydrogen,

hléylealb@t}‘r«yl hydeoxan Morn ptafcrablarﬁrns)ol(uqm@lha suhsgtuted phenyl.

al( giIlZ q-t@? %qg%gzn%h&%lf ?(gbﬁ.?:l I, Aé%%ﬁﬁc ktifdeed heteroaryl.
Pe@iylchodr Byl iGtin @y pREdingl pyr{rgid?) - iliend) furknyluwheelsl, nymgzolyl,

1d920 1 gxag&lykﬁn%%?c&ﬂogﬁlg%@ 1§§Iﬁ%f)ﬁggiﬁén dg;FZ??efembﬂ?%ylrldmyl,

X’fmm@@)ﬂ tbrena]ldnyllfuraamht RK is hydr ogen, aI kyl , aI koxy
h i t 2
g lr,lbs%/ﬁ‘[%?t\eﬁgl P e&11 %S{S%rf%?h% ﬁ%%é)o 0 1' Eﬂ%fly?%l?’ r}_ﬁff:félalra]b’ly fluoro

@urclileroopti onal | y substituted heteroar yI Preferred

het er fﬁa&,\{ a1d &ﬁ%{ﬁ&eg%r |fg(% ﬂ?ﬂla%?ﬁ'{s'dn di nyl, thienyl,

furan pyr o I m dazol yI oxazol yI
t hi azIﬁ cydrtaqumbmhmnetsaxﬁ &rnsx:bathrm olliand,R ZasmBuaroroe chioro.

PO B LB DX s

of nul a
or chlom@rud tHR arsl dvapasitiqr eff tbe hidzymidandpoe ondihghivordolonlening
g%{e ain enbodi nents of formula I, mis 0. 10 In

ain enbodi nents of formula |, mis 1 and RZ is

f I uor b mangbhbodimehts theccbrapour&mmﬁdiermmionfmé}dfermpmsdn,ted by

{;nr uaHand each RZ is independently fluoro or chloro
mtt11 5 and six position of the benzim dazol one or

d| hydr oi ndol one ring syst eRl_ I/rpsmany enbodi nents the

conpounds of the invention mayW be represent ed by 15

formula Il: R7 NNR8 A-R6 Y Qé (RR)" 10>== N
~RO~S R3 R4 Il; wherein: a‘romlto4 each RO
IS i ndependentl|y:
=
R4
1I;
wherein:

sisfrom 1 to 4;

each R’ is independently:
halo;
alkyl;
haloalkyl;
haloalkoxy;
alkoxy;
heteroalkyl;
cyano;
—~(CH2)¢-S(0)—RE;
—(CHy)-C(=0)-NR'R’;
—(CHy){-SO,-NR'R’;
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20 hal o; alkyl; haloal kyl; hal oal koxy; al koxy; 25
het eroal kyl; cyano; -(CH2)g-S(Or Rg;

WO @A) C( =0O) - NRhR ; - (CH2) g- SOzZ- NRhR; WO PCT/EP2006/063788

2007/ 006677 PCT/ EP2006/ 063788
-(CH2)g-N(R ) -C(=0) - Rk, or (g—Q C(=0) - Rk;

wher ei n: gi sOor i) f tg.2; and R1, Rh, R
and R each |nde|g)(gncfeqnt F% |és(thdqr{dgen or al kyl, and Rk
i s hydrogen, al ky(ICH23-K659)-8f; hydroxy; and m p, X
Y, R2, herd: RO, R6, R and R8 are as defined
herein. I'n certain enbodinents of either of fornula I

or formula I1, )qissﬁ)orl\]W 10 I n certai n enbodi nents
of either of for mula Il, Xis -0-. In
certai n enbodi ne ﬁo?&%ﬁgﬁ of forrrula | or fornmul a

I, Xis -CRbRc- Rg RTrRaed Ri¢agh erdepdi deetly & hyfiragen e plkgk, and R*
ormula | or formula Il, Xis

Ien‘oodl ments of either of f or nul ayﬁ)godglfﬂ’fa%%ﬁ alﬂor}ﬁorh’wmxy’ and
-0-. | nmcprXay,R>ghbBURTERt 8 aid Bf area@s ddincfidierain.a | or

feotr Lné#n %e;l’ ajn Jnfx?dlmie'\ﬁs of ]g:ul‘]'e? ollf ?Orﬁ‘ﬁ{lé @&o?rn@%quﬂt ﬁRef
c e rt aImceenbminhcﬁhmntsfof eithdref fotmulor (mtuﬂoanuladl Xoroul a
" G Qirelm gy SRR TRAAIIER B Rl POON. rbre

or f ornu
e rrbodlnmitam ahbddmentsaf kitloar of ﬁrrmﬂl:al d)ﬂ ﬁorrﬁ?alae[hd( 1R4CG(D)9

al kyI glgqeérng%{merth I%glltl?er 09 formufa ]f:ératlor ugﬁixy Bt S

of f or o mi® one 0O
hydr obecertaanembdiBmen tsexf citlser af Iﬁgrknulzplr mfferrabla;H ﬁiérs RYRY-.

In cetalne d of, for for i
is 0 forceita nbll%%llmenﬁ a(l)lf 81therp rf gygglruall%{ or ff)fm oi or —CRJR—.
chl or L‘n cdrtralrn@nb@hme&tmxﬁ ditlmee roif ﬁorcrfulzt banmbhau]a I6m fsdr omul. a

; Ior M 1 celr a1n SP%C{} g{%&i I”lrb?? u8r o fagcrl%”arae I{ydrogen

In certam embodiments of formula Ior formula H, R’ and R” are alkyl, preferably
methyl.

In certain embodiments of formula I or formula I, one of R* and R* is hydrogen
and the other is alkyl, preferably methyl.

In certain embodiments of formula I or formula II, m isO or 1 and R%is halo,
preferably fluoro or chloro.

In certain embodiments of formula I or formula II, m is O.

In certain embodiments of formula I or formula II, m is 1 and R?is fluoro or
chloro.

In certain embodiments of formula I or formula II, m is 2 and each R%is
independently fluoro or chloro at the 5 and six position of the benzimidazolone or
dihydroindolone ring system.

In certain embodiments of either of formula I or formula IT where Xis -NR*-, R*
is hydrogen. In other embodiments of either of formula I or formula IT where Xis -NR"-,
R"is alkyl, preferably methyl.

In certain embodiments of either of formula I or formula II where X is —CRbRC—,
R’ and R® are hydrogen.

In other embodiments of either of formula I or formula II where Xis —CRbRC—, R’

and R° are alkyl, preferably methyl.
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chloro. In certain enbodinents of fornula | or fornul a
I, mis 2 and each RZ is independently fluoro or

wehbloneseat the 5 and six position of the PCT/EP2006/063788

benzi m dazol one or di hydroi ndpl one ring system 30 In
certain enbodi ments of either of formula | or formula

Il wh . c
enbodﬁ{ngﬁlt)%é}h%fe%er ot %@re?réﬁg)?%% 4:2?1% g1 hyheRd: rlcse_CRbR N
dnd of RNl R iRaydiregeal anylithe pthef isabyl, yrerf@tahlylmeﬂuﬂ certain

e”"’“h@g&ﬁle%ﬁ%b&ﬁ? Igfocﬁf eﬁtﬂ%@f@rrﬁum g{éﬁﬁﬁ?ﬁhaﬁ% lheREE CRRC-,

enboiR rradtRS iodlkd priterabby mfethryhlah@the aherfiohydrbzy.1 | where

5 R BT LS AP TR e

anbBdiogetherswith thei atdrerto ehidhaheydra attaded fommattaed to sitreregbered

%[1 '?hat Ig@%:sf ]ly lmc%‘cﬁ:s félptagg(l)a%m Fiﬁ&t?d H}ég{ 6g$r3m? at{(f]\%hich may

eplﬂunmillyrbnslﬂastlfutﬁi whike alkof. HTOﬁGmbll)alnlsudT elﬁbodmieatis and R’ ¢ogether
r

%rétletb Eh? 295958 \){1}18{]%[ g gre%?tga%gi J&)ﬁlxétﬁ%lé %lrr] foo ﬁlgrrﬁge?gd é/arbocychc ring

émbnxiympnmmlkyfbesubdumlte«bﬁvithcaﬂmhl al or formula Il where

Xi s fgqper a I} egs?‘%eag%gnﬁ otfg%?eg] '2)? %or tIQI (grhf%r n%ﬁqi 18 \f’nﬂ 1%'1 and R’

t hey are a orm a
arbR” mohmﬂwbﬂ@:ntlmmhyde@ea ohateeluﬂat om sel ect ed from 0,

N and er \é\g(l)cﬁmerq%%f e?l?er [gr)b fgr tégrglslfa&i 1?? P 1st2hR and

aIkyI n-such
R?‘)gteﬂllyérogewalnkﬂf]lseOatomto whi ch they are attached
form Al hr ee

ere Car C t hat
Ry opr} certrell aﬂ fr' cflmenbsg? elt lﬁr 0 forn%uha %( fIOfmu anIP glel ?,ap % R> and
ﬁmmmmpmsdemﬂym ltyleogeafor foatinyl) Eisl-Oor arfddksmmld&R lar¢ hydrbgen.

1, t
%(dfogne%ef% et a2 b RERTIRRRL gl ol 2. R and
Bf edchrimddpandendly if lofdnagdea oir imetinyli ¥ iskO- paridsori2, of R3 aaallR aIRilone of

Br Eul R GBAER v e s B P b 4™ TR BTRCGIF D Sven-
mmﬂ:d rRig thaich ay olépaiigbe tibstiivsedwyin a@h or met hyI
Yis -

- ar.e % t.ai n . 3
eroatthiitd: aroefifial s ANEN ! oG 1 gis s and
R ap hiydroen,RAdand -NR4. each i ndependently is hydr ogen

h -,rg)gne%R'ad 3 a one
RS it seeiroRbiEeneh ofRE ofFoffu fEn R AR RS Ariis 2 R and
Rt sretlyechgboivris ::JI\IIR"@,UarncItRJS @a\léraraﬁ)ymfegﬁner ed ring that
rmyotlonall E ituted . with cer ain
erbodlhstid soafeRils e it Bor Prpulatn Sk o TR and
R; ed@hhﬁde@end%&tl@ﬁﬁlhydﬁﬂgeﬁr(ﬁ ity pgen NRindnYioae oY and R® and one of

ertaj it of for rrul1 é

R G B TRETE e s B behaRey ki St bna o5 fjefen-
aieeh bidfedaitg tRet raneopdiatigba substituted with alkyl.

In certain embodiments of either of formula I or formulaIl, nis 1, p is 2, R? and
R* each independently is hydrogen or methyl, Yis -NR’-, and one of R” and R® together
with R? and the atoms to which they are attached form a four to seven-membered ring
that may optionally be substituted with alkyl.

In certain embodiments of either of formula I or formulaIl, nis 1, p is 2, R? and
R* each independently is hydrogen or methyl, and Y is -CR°R"-.

In certain embodiments of either of formula I or formulaIl, nis 1, p is 2, R? and
R* are hydrogen, Yis -CR°R", and R’, R®*R® and Rl are hydrogen.
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25 In certain enbodi nents of either of fornmula | or
formula Il, nis 1, pis 2, R3 and R4 each

wo pepasdent |y i s hydrogen or nmethyl, Yis - NWPCHRP20061663788

of R and R8 and one of R5 and. R6 together with the
atons to which they are attached forma four to seven-

nenbefne%rtraiﬂq&nf)&ﬁﬁleﬁg%égﬂ&ér%@%ok*}ﬁlzg)ﬁ%er o{ﬂaflfltnqgl\gﬂ {SQ R’ and

| kyl n certa I ments
Br eabenmdclpandelntlyms hyslragenpringetizyl, R -6RR -, 30 dRac @b Bhand R® and one

LRSS By UGS RO TPy 0 B
trhegbemdeirathabheyjoptmmﬂabé substitibeds etk akkyenber ed ri ng
t hat Y% rt% t {n)éng%fﬁﬂ‘l?%t 'f% #ﬂﬁﬁa Y‘Mﬂ&nﬁbﬁ%i nf1L Ii]’n% s2,R*and

certain of either o
Rf each 1m®pﬂ;ndqmtlly$s Iydré@namanctiRd, ¥#cER R depdndenf RyandsR and one

gﬁéﬁ agllgﬁg rt}?éatﬂfwlt ¢ ?t%o sﬂa gvrhﬁ%ﬁ:{ﬁ% are a?’[? heﬁ i?l%’i %1?(519‘ to seven-
memberﬁsi rihg tR3t mayloptRhaly be mmnmg@hwlﬂva&yl CReRf - and
L s TR
and Recachfindepemdendy ks Imlrcﬁgenmmlrrwth)ﬂ nis 1l pis 2, R3

and Rﬁé"ce?ﬁ?n erhg(gcﬁ%gﬂg%rf‘% t%ﬁr zf(;}}(ngﬁ%? P& foprgl %‘éi tﬂyla’lF% s% R’ and
R%ga@hhmdepmddmtlymﬁl)aitmm drmmlnylca‘ndt‘ﬁfsyOar e attached

f Otr F]oﬁla?e?tal én?bocgmt%mis gl?e%r ﬁorglil{z fg}rplqﬁyhéﬂls l,np is 3,R? and
B ﬂumrktpbmdanftlym h)lnlemgenforfrmmlnyll Widl- Qaran‘ckR anldaR°lare hydrbgen.

ér Pns %qufanwmgocgﬁg%s ot &f he&' oL erﬁleu?g %r)]tflgﬁrau%gf)ﬁqr? elS 3,R*and
Bf cdk nﬁlapelRIentlggﬂt)hlemgewotrlmdt]nﬂ Hisos, dnal ol aflR”ahéR amtbone of
%ﬁ L Ingﬁ 0|g9t BI' W1 UL E{[?mf ES\%}\{L%F I];]hegl aﬁ%?t aCﬁ%({ %OI'I%t aaf%Hr to se¥en
mashxbdremt&rrtgstham‘mey dpiematly bé ertstitvaed woh alkgt.nula 11, n is

L o o et PR B BB RRLR] e 3. ane
eaia{]chn%dgaréc:]eggy i loydnogen olrlmeth]ylj :mdlY 1sp1\m§ .3, R3 and R4

- celTarRLrpu ehBe SR Rulusf Pyl B1F g 8.5 83 R0 ana
Rf)éatdihln&ldpl:ndﬂﬂtllySs H.ydrcpgenS)r 3net]li§a ‘anstHQéL_aea(Rﬁ and R® are hydrogen.
BB o Sy TR ot B R R nd
Bf éd@hgldépeﬁdﬁnwgﬂl}ldr%genf(ﬁ fmayh v, Y(ljs, -NR%,%nd ,onE) of R’ é};d lﬁg?and one of
25 B8R WPPBRDSE Pt M RSP b e
?rtg?ﬁbft@;rgnﬁththtomgﬁ(\)/%ﬁﬁﬁﬂy be suM%tlﬁiTledn hﬂl%( ﬁﬂuyle att ached

opt § o LR BEER i B ForEi RG] O PHmU B i 1P is 3R and
Rﬁmmmﬁwpmsdanfdy@ liydles geafor sty Eig- NRC- fand rasnb af Rl andRY ®gether
ﬁ?h%éﬁﬂ%mm ﬁcg,yvhlcgﬁﬁeyﬁrg attqﬁlw:c? ?q‘%e”dg) c}l ﬁ:lvgn—membered ring
?ﬁbgﬁyK’ﬁpﬁblﬁalkyfbe%ubdﬂﬁte@géﬂﬁ@?l{mgaeIndO:] t for inrul a :1 |r , gni S

o el T g DSR4 s AR LPeoLpURdbarts 1 1 R and
Rééatcalnﬁde@ﬁﬂﬂd&ﬂmlmﬁlr@geneirtrmhyloéndf‘ﬂrsnujRéRfl or fornula

1, nis
" In Certaln gmfjodlments of e{t]her of formula I or formula IT, n is 1, p is 3, R? and

R* each independently is hydrogen or methyl, Yis -CR°R"-, and R’, R® R® and R are
hydrogen.
In certain embodiments of either of formula I or formula Il, nis 1, p is 3, R? and

R” cach independently is hydrogen or methyl, Yis -CR°R", and one of R” and R® and one
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R4 each independently is hydrogen or nethyl, Yis -NW,
and one of R and R8 and one of 25 R5 and R6 t oget her

wowdoh/oodse7 at ons to which they are attached forPCHEPNG/063788

to seven- nenbered ring that _optionally be
substituted W|th alkyl . In certain enbodi nents of

gf;] lgha%a etgé ﬁl ﬂhegfonfl o%ﬂlahyﬂgy af® dtt%cﬂed fBrrh% fgur\}R%even—

: epen ently iIs ogen or net
mNWb,eredrrmgih@t roﬁy Rticavatly P8 sttogeti¢rewith wikyh Rd and t he

atomspf Q. &ﬂb&d]ﬁ%n%gg %%ér%??&ﬂu{l@f@ i%r%nﬁﬁrIBtIHS 1,pis 3, R’ and

seven- nre at may option
Butﬁ@humdfpemdamﬂvhs Iastqugen OKantbylt‘éuan&%o,dmﬂmt:@f Bf and R® and one

Sf %ﬂ%ﬁﬁft aé ﬂ{egw(ﬁ 0 tiel% grr]r[slqg)/ %}J &hth%‘ﬁ ard ghﬁ%h?ed f(’))m]hﬁ F(;)hr tggeven—
membeﬁléeﬁfgthau mayceptt(maﬂy bﬂ‘ﬁlddtlt‘mﬁ wlth)falkgl t her of

f la.l

o R g L B ) g 2
Rn&cﬂ@de@ﬁnd@tlamilﬁfrogm@rwmleQXm NRﬁ certain

€ HbOdiﬂTgeg{aﬁ@b(?ddﬁl%ﬁ ZE 0? elt rﬁlulla Poy o%lﬂﬂl Iﬁ n dL 1 91?13'23 R? and

e endent
ﬁ% eamhum'@dpﬁndﬁnﬁyiﬂﬁeiﬁﬁgen oaimmbtbyleXm‘ -NR* ,andl YRs @md one

WO 20 7ée?tgl 67nz (El-li_l/ %Qg%eq zoqr la ﬂ'gr f%ﬁmﬁ)ﬁl %di I1Q6 s 2, R? and
bod ey PR

t oget are at
R%)cairhandepamddndymv}eimegenmimmmﬁ Xusn@IR hatisp@y, and R’ and R® are
Rﬁégogﬂnal |y be substituted with alkyl. In certain

“rents of either of formula | or formula I'l, nis
1, p Irscestalr%nMIHmeﬁ% oéaxtlherlorﬁﬁ&pamjbmﬂoymuha Ihyﬂs d)g;ersz R’ and

d of d
B o tepen a3 R aen MR e 05 -0 B SpRAER ana R
anrdeomd (lif&R:S hed Hﬁmmgﬁla:r fwathrtht atoseswe thlmlnﬂhey ad artacﬂ@dtfb\tam a four to
bst ).t ut t
R AR e B R Sbed PR o B R alPATT %
1, p Irsce?_uanﬂanmmmem oéanﬂneruorﬁﬁepamjhmﬂomum Thynds dgeis 2, R® and
f
! e ppea SRR md R R S Y TR ©
and BrOceE%Me@rnbndmd&Q@uﬁdEhﬁrld fOrmlﬂg/HmofgﬁnularH neik ﬂ]yp 1,32 R’ and
t
K1 Sasho " BperBhui el i NIRRT aR” ygg R e

hy’diogeEM each independently S hydr ogen or net hyI Xis
Yi s

o Al Rt hediREn (5 B R et OB E s ) s - K and
Rf ¢cach indepdndantly$s RydrG@nandnetid, Ris -8h Y isdspénaehone/of R and

e R0 20 wéhzn@%“%@;t@m&w%a%ﬁ S o o
sdveriven dnobendd g theyagbpticidlgdoeabdiorted a/itthl]Kyl to
L AT AR oA SR
Rﬁ)mﬂlﬂyardge@ rX fsoNIRY, & i§ INRh, drsl dne @R an@R® F@eﬂfeﬁl witRR? and the
SREr v ST B e A N f S REAP ST e PR LI Bl
f)pﬂidﬂaﬂlglbl: sibistiftdHiR alikyl. nis 1, pis 2, R3 and R4
%ag h Weeﬁende%%ﬁlgh%@?é&er%? IPor la{TF (t)rhi%rmuf( If nis Ifap is2, R’ and
R* each independently is hydrogen or methyl, X is -NR*, and Y is -CR°R"-.

In certain embodiments of either of formula I or formulaIl, nis 1, p is 2, R? and
R* cach independently is hydrogen or methyl, X is -NR*, Yis -CR°R-, and R’, R® R® and
R are hydrogen.

In certain embodiments of either of formula I or formulaIl, nis 1, p is 2, R? and
R” cach independently is hydrogen or methyl, X is -NR*, Yis -CR°R", and one of R’ and
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hydrogen. In certain enbodi nents of either of fornula
| or formula ll, nis 1, pis 2, R3 and R4 each

wo pepasdent |y i s hydrogen or nmethyl, Xis - NRaPCT/EP1086/063788

-NW, and one of R and 25 R8 and one of R5 and R6
together with the atons to which they are attached

| on aﬁf(ﬁ{ﬁ 6%18 SRu E& ! U?F@b{ﬁé ?I%H{S tE g\ihtiﬁilaﬁleg%% ta}jltached form a four to

sarvbtomqmdmr@i ofig diat ey Opfloﬁaﬂuyrbalsabstmded fvathrlkyd 11, nis
1, p ,
’ hIZCneg‘cabnﬁe’e%ng(?mﬁeﬁtAﬁ g%ﬁé&t og(gt e‘% I 39 t%ﬁmg:‘)“’ll n le'lﬁp is 2, R* and

B& caeh indepoindanibly isheydreges camealeyleX iS-OWRn, & i oUR R'gand one of R” and
SRS IBTEEA L0 TR PR by o s
giveierengierédonmgithat map opfioraiiylba sibstituted with allyli s 2, R3

and R %ﬁ{}aﬂﬁ&@%@&@%@%{tyﬁ of f({}&qﬁfﬂ&nfo gl?lylls T1 ﬁqs% R’ and

- NRa-, n enbo
Bi td@hnnctaperﬁdnnmlullsah}ldr«zgenfommnnhjd dnid, X s -INR" 1 pis 2 R3

e T PR AFRERASR L tr OB B L W1, 5 R ang
Rychchgmltpemdendgnsﬂwdmogn‘mmdmﬂmyltx1so—1Nl€+ tahérY 1@f0f or mul a
Ior f 0 rlnél aerrlllgodn% lafcé 0% gitler'ot f(% uR%I &nﬂrmﬁ%&g% 1ts1+1 psls 3,R?and

|ndepen entl rrogen or

bﬂ@ﬂﬁndepamtbndlyes qudrcﬁgenammdtmflmﬁNINWﬁﬁfﬁi O-, and R® and R® are
F /EP2006/ 063788 -18 R8 and one of R5 and R6

% 8ther with the atons to which they are attached

for m k ¢eotain etmbochm‘emsqﬁemhmroéﬂ)rmuﬁ:gl othfatmmiaylL, n is 1, p is 3, R® and

pt I naeem\éncpen 1y is bl} Hr(t)éétn?o(lj* fmwtltﬁﬂ N&{r& ,]ljlolrs m'”r,ta%%llone Rf R’ and R®
ﬂnd @nﬂ of B anBR® aaigdathaletﬁahh atlondsetp Mhﬂk&lrﬂlhyaneatthglﬁdcﬁ@em a four to
of R and

Ve men¥ e*%‘f%“c‘# thﬁg%élﬂ gty &Rﬁﬁﬁg iy W“g B8t oms to
whi ¢ hIrt deepirereb@ditastsed cftioor f orfroia I éroformeladh-nnie ihesa&dR’ and
kng, that ptl aIIy be 2€ kyl In
fée?%%g R Gty SRR 5 Y et Rt
nln &rthin mb@dlalﬁntaa)fmm@br oRforendhl omidepehdimtiky, p & 3, R? and
and X i ert.ghn 5 6
E SR RE T &Y e PR o PR R TS N G ATRG 194 Rpjnd R are
Rydrpgdns 3 R3 and 10 R4 each independently is
hydr ogen
cor t el Rhtion Gt ibiar gl o Prm gt Wiy s R and
Rf ¢cach indepdndantly$s 1BydrR@nannctid, XacNR*ndepeNBEnatd/onsof R and
ydr ogen QJs |, Xis.- -, Y is.-0-, and R5.a R6
Y 8 36 o W foscutt S BRaom' e AP L i ori a our o
fevemmul einHeral rif @thaumay bbtiomalliyfbe bubgitutsd 3ithREkyaind 15 R4
each PASREDSERLIihe: CHSh IR EL Mo o 1 T s
Rﬁ%h%ep%ddﬁtl@x%l}aﬁr@géﬁ %nemyl,cmst vah,a[f ie -EMRt-agh®ehe of R’ and
0 even- r rin t
Botoaher b 5 Sug B0 B hier sheiagg plachin Bl afonr o seven-
ﬁﬁbﬁb@td@l&ﬁig&h@ﬁ‘m@j’ bﬂswfnani bé artsutvaed with afk@r.mul a 11, n is
ér ﬁetrhgﬂrtamﬁrggo nts gﬁl?eylo?gor endfo ttlo}/mulsé III']% 1rs?gpels 3,R*and
R* cach independently is hydrogen or methyl, X is -NR*, and Yis -CR°R".
In certain embodiments of either of formula I or formula Il, nis 1, p is 3, R? and
R* each independently is hydrogen or methyl, X is -NR*, Y is -CR°R"-, and R’, R° R® and
R'are hydrogen.
In certain embodiments of either of formula I or formula Il, nis 1, p is 3, R? and

R” cach independently is hydrogen or methyl, X is -NR*, Yis -CR°R", and one of R’ and
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20 I n certain enmbodi nents of either of fornmula | or
formula Il, nis 1, pis 3, R3 and R4 each

wo pepasdent |y i s hydrogen or nmethyl, Xis - NRaPCT/EP1086/063788

-NW, and Wand R6 are hydrogF@_. In certain
enbodi nents of either of fornmula | or formula Il, nis

. | . o]
Ao AR TR it G5t RUGRAARY e SR o our
RYcramEnthresedfin R abmdy Retiomajkytbiesnbshittthd with aditybns t o

whi ch . . - do3
e PR AR AR R AL b AT TR IR ana
Béeach imdoporivdeutitlyresitysir egen eir it yl oX isf-OFRFuYais FCBR'£, endrah@of R’ and

A ; P ) .
T A T N e
RvemmobmiRBed wget her with Rd and the atonms to which

th t f . ) 3
iy TG SREnCA B B Q Y h B BPYGoRf IREAE T 152, R and
Béeachiimd eprridxatit et yslraden eir tnnagh ylodn dfE 6 isre@RER . or £ or mul a

o ‘ Ls.3 , (v i
nyr oEirin Gabegihen (o B FERE IRREAIRA Y, b8 2. R and
R%eatchiimﬂe@ﬂﬂ&tﬁlﬁiﬂgé&’hﬂmﬁen@irtﬁ@hylox if-GRMRI-aarld Bis -Oor mul a

I, ' . | S..3, ' tly i

nyr o Bin Gabdgiten (o B T orfRAL SAHERFRIRRY 8 2. R ang
R%edah tadeghen B tIRfs laydeo dey cr mgtinyl, X is -CRPRG| Y iseiib oati diRins] RC are
%gdrgither of formula | or formula Il, nis 1, pis 3,

ahd" R4 each i ndependently is hydrogen or nethyl,
Xi s - NRartainyerh bodiGReRfof pitlaardf 6overvdd I & foandlaWDn is 1, p is 2, R’ and

P07/ 006677, PCT/ EP2006/ 0637 19 ang.o of , R 7 8
R b SRR TRy, X EaRRAN 08, fla FRe orR ana R
atd ac e nfagoptiandltytre stibstitsted enthrakybe 0eR’ aidR’ topethemmeiyh the
opti onal,l e substi,tuyted wi.th . alkyl. |ln cert.ai
BRsaf Mnich RSy Y Aot iy Blt &M ¥hm e LRk Phat oy
dptigmailg b3 sutiRBtuaciwitR4lkghch i ndependently i s hydrogen
or methyl, . X s, - NRa- iS -CReRf-..and on f .R, an 3
o g i rrisiedvodiiRan of b Por S B LA R FRE BingRL £52 R ana
Rhéach i depyn denely &t liyaledwed of onavh d, X suHCRCR'-, aeMe iv--Rther ed
ring. . ln certai n.enbodi.nents .of either. of mula |.ar,s
f or rruplacelﬂia}n %rn#)%dnil’enﬁ olfgl%fr oﬁgorgw a %foggg%cﬁ,nls T,pls%,R and
Rhetepémibpoit dontly $s indos g en nosth yEX iyACRPRACY X6 INR?- GRAMC and R® are
*an certain enbodi ments of either of fornula | or

YR 11, nis 1, pis 2 R3 and 10 R4 each
i ndepknetenid smbsdimygatsegeith@rof ety T odosmulaRhR-is 14018 2YR® and

e B B PP TR, £ CRRERLAE Bk or g
RhgeperdsRlayid RS tdpedicpgath the atvatshy whicki they GBaRacheY foisn a four to
R5, and

B e S BT L Gy SBROTOp e Y rS PRI 11, n i
1, p IceaitRinbodimed s oRditlea et firadepbndenilil IT,% is 1, p is 2, R’ and
LRSS e RO kR Ge ER 205¢ Be or B
Rf toaedkklth ®' afid B @nds Réwhiob elidyaie yitdched fem @loafs deden-
LG e 2125 LASheR, DO ROk QugpVen- rember ed

In certain embodiments of either of formula I or formulaIl, nis 1, p is 2, R? and
R* cach independently is hydrogen or methyl, X is -CR°R*-, and Y is -CR°R".

In certain embodiments of either of formula I or formulaIl, nis 1, p is 2, R? and
R* cach independently is hydrogen or methyl, X is -CR°R®, Y is -CR°R", and R’, R° R
and R' are hydrogen.
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optionally be substituted with alkyl. In certain
enbodi nents of either of formula | or formula Il, nis

wd 200000672, R3 and 20 R4 each independently iBCT/EP2006/063788

hydrogen or nethyl, Xis -CRoR-,5,and Y is -NW. In
certaln enbodi nents of either oq formula | or formula

t
dr gbde%r%l}n Qnré%idlﬁené%f %%ﬁbgéorﬁ@qyl J)rn%ﬁ@ﬁﬁq?& 1%/& aﬂ ?i 2, R> and
R%eaahenddpymde@gleus hyldnogse rotr aiath ¥k sxcHORBRE-s Y of-GR Rhemdafne of R’
ks
LA R IO Rkl Sl R e 0 BB«
fouir $o s m@mmrmn@maﬂnaangtlomlyévndubﬂmwtod WRB allnll R6

toget ﬂle erl}%nt %]nf)&ﬁm%h eﬁlgerv(‘@ d&‘ﬁlutlé??% h %rﬁuﬁtﬁ 3G Q?dp s 2, R? and

f orma
chaCbmlaldpyndmtlsuﬂdstdmgmem nydth i, Xllskﬁ]R "Ri- nY@eﬂRaRn, and one of R’

¢ h
STPRLTPI 8 o Rl L0 T Buhs 1 05 LA hid R
Grur he sdvgh-m e eredORipgRFhat iay sptlthll,y barsuib mnae«b witR! allaahd

30 R8 t%g%eﬁdqgﬁb(ﬁl}n%nﬁ%f %nger ol?%rﬁ{ (pr 01&&1}%‘ aCIP ni ?y %r3eR and

att aCII'I our t
ﬁﬁeacthpynmﬂsmdmgmem nwthjd aaddk)ﬁis -oRﬁRcer tain

e nbo%tﬂ@e%ta?@b&d&&%% o(f’ elt e?rorpfl rﬁlula Poy oprh{ﬂﬂl IE )}1&% (’l),ggir%if’RS and

ependent
ﬁi* eamhuqupandanﬁyaﬂsuﬁagenmmemylsxix;M- aricthseﬂ—ai n

enbOdinng ﬁta§n':\§§nb()eddﬁlh§{as %fﬁltlfle(%r I‘%ldlla Plr dthP }rﬂ'all Ifl py 1s 1 p is 3SR3 and

eac ependen
Ryenchgmepemdammymmydrogea or GROIRY, X ¥ R Rt:Rm‘Q ardefR&,dR are
E%f and Rf are hydrogen. WD 2007/ 006677

PEP2006/ 063788 -20 In certain embodi ments of
ei t heln @gfrtafroemio dmien Grof Eolianolf ﬁorhiu,la hor fSrn‘hulaﬂI inSlSI p R3, R’ and

ﬁmd &Brﬁde%%lﬁbentlr)}%é{é%]ggeeﬁtolr eélr?r\él D f1s ah dlsg? 5 ndi At 0f§i7 and R®
afd &5 @R aR6 R ogeetive withi thi atohes ta twhiich ‘dhey mdelatlhlc}tehé(yrrma éour to
h t t hat
ShbRSRETh L Sinsl iy ob o ER S TRIGREC Bih gy, 12 ™
errbodIrrmmttam ahb@limeers O(ﬁéltf&@rdffdrmdla bor ﬁ)ﬁnmal IH nlik 1, pusBSR and
R4 I I en
&t cRnofiyPon g W hadieei e IRERER R Sy BV S0
and Rk @jﬂ‘dlrﬂfﬁﬂb(ﬂﬁm@&tﬁaﬁ dlfthfr off ﬁgﬁhﬂlzﬁf omfotthulalHE naik d)I[ISlSBOR and
tt e or 0 JMe 5
KR P ds TS AR Al R RS, SRR TR R are

hﬁfrbgénn enbodi ments of either of fornmula | or forrrul a
|

n.is R4 e nd ndent |
s hybih Godin Grb gl or Biferel ot B Fot AR AR P £ 3. R and
Rﬁtmdmm@mdanﬂyes liykiesgeafor fnosthyl] X 1sl (IRbR‘f- OY IHNR™, land @né 8 R’ and
5R3 | nde i s hydr.o

ér rfpe R ﬁpgﬂa%ga W, tﬁghefaﬁo 6 w 1 thn%g%?rte A tﬁcheg%orm a four to
&W&O@k’idﬂfﬂjﬁr&ﬁﬁgelther of forrrul al or formula Il, nis
1, p R4 end ydr n
or helttatitabd s of e of GTRRIG EtHe i 55 T g
bytiRyUebe sutticRed Rith amybn@l 1_§fB,rR3Sande ehdth@demh déoyn hgdrogen or
}nealryl,f)? 1rs rTHK@RJ—)Yisr—]Ni{%, %I’ld 8né gf I%’ an%ga%ggether with R? and the atoms to
which they are attached form a four to seven-membered ring that may optionally be
substituted with alkyl.

In certain embodiments of either of formula I or formula Il, nis 1, p is 3, R? and
R* each independently is hydrogen or methyl, X is -CR°R*-, and Y is -CR°R".
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R4 each independently is hydrogen or nethyl, X s
-CRbR-, Yis -0-, and one of R and R8 and one of R5

waow7REerpget her with the atons to which they BUCEEP2006/063788

attached forma four to sevenspenbered ring that may
optionally be substituted W|th alkyl. 20 In certain

ermo%lﬁ&%ﬁﬁ@b@d&ﬁl%& 49_ fs o?bit & [f.gdrﬁufla Pbr o%ﬂﬂllﬁ n dlL 1 gﬂlls 3R’ and

eac e endent yIs
B eawrbnﬂr@dp@ndenslwm@mgenammefhylinW@R *Rf- ncheﬂRaRﬂ, and R>,R°R°

%{ﬁ)ﬁddrgﬁg&rggg either of formula | or formula Il, nis

p1s nd R4 each independently is hydr ogen
or melrhedriaingnsboddmiomes of Vither of Fatmulaher frmnkd IRG iad ep is 3, R’ and

Fygi’cﬁ%&})e&?en#lg 1%&@% F of @er@qkt %Rbf{ eY?:g R g{f aﬁg one of R’

or mul
gatR’ imdeparf®nnd R° t(geﬁy:d w@gethe mr)mm@ fplich t}(e)sare @RbfRed form a

fSu&? sVBR metngﬁb?%c?ﬁx? 81 aB%Qﬁon‘ﬁ%tbﬁggbs%@lﬁe(?(v & dd R6

Per Wi are attac
f or m b ¢eptam ¢mb0(hmeet$<xﬁemlmm&rmm@1 011 forroelatlhimnis 1, p is 3, R® and

Engaé%g 15@6%%18@%19/% }%ﬁﬁ%}agforfn%t s| CRR vvio?h l(%(f{ af'& on% of R’

tuted
anad B armormmf Rmné Rttogethdepith dﬁmtdnyls tswhigh nlw,@ne attached form a

%]eg?% e %@ﬁl%%{ Fﬁlag { 10n fﬁn %e \/\}ﬁnﬁsnlgm?‘lf Wltﬁrll‘ﬂ(éfll:a
at t ached:rtfaur mb\()(flmlﬂntstO(ﬁ eslmr@tﬁ f(rrﬁrtﬂ):ef erdformng II i 1ymis 2, R and
ﬁﬁ%acgnt?ciem\éncpe %ly?s gtho??n n)(h Ys —Of—I n certain

ormula I'l, nis
1, p Irsce3taer%nbmﬂmeﬁﬁ oR4itlea i fornﬂﬂzpbmdfermhy{ IL,:is 1 ,pis2,R’and

ydr Qr Xi s Rf-. WO
655 ek Mo iR s o X506l s
enbodIrrmttam ahba&litmiepts Otﬁﬁ:lt}ﬁ@r()lﬁﬁirmdla bor ﬁ)nnnhllh nlik 1, pnsiQSR and
4 .S, 3 an R4 each | e nLLy A s
B cBofyPen el Rpysblect A ACRERFE Y 100 Fat R B e
hnttogdn. are hydrogen. In certain enbodi nents of ei t her
of fo

Re.calherBeBhulRery Fetbgal syltel Srfofmgie (0 £Eb 12 R and

%Rmde}fem@nﬂ@ﬁﬁﬁdrogeanxﬂ nodtleyl oX iRO- HM—(RSar&h@hemeR afd R® and

h th t t

B R R AT R AT L -
ﬂﬁ%ﬂbgfﬁl rlir%g tbetfmmjo;sﬂ;}tudnaﬂgde subtshumd:dwith alkgl.certain

(0] nents o e e
0 Rl iy oS kink Tt Bl 0 Iﬁw Lghis R and
?Ee%ﬁhﬁdégcndééﬂﬂy is l@lﬁbd}gen oYm(ljeShyl(ZlR@?KL arﬁhﬁlsoﬂm{t ﬁf R't

an an 0 e.alto 3
Lo anfhoraRtsn 8oEm2nat B o lorrte} oyt e 1815 RER ana
Réyh-imdpbedcadyid ngrédeator meyh@pX iso0r] ys DR’s batRtaut & are
ﬁ%cf.rh al kyl. In certain enbodi nents of either of

fef™a 1 or formula ll, nis 1, pis 2, R3 and R4
each Im@b@@ﬁfﬁﬁbﬁdlm&& oyl @@ foratulaeshiptmuant ndk $, p B2, R® and

Rosfiadtpr iy e Ry O st g 0-y 8iiifapone of R and R

ammmﬁﬂy{ 't@gemeﬂ "V@@l&ﬁe @tronﬂi&b Mhlich tKepare@ttachrkddor¥n b $our to
fegﬁl},megﬂ] er(f ﬁrllg @%&ma% opgo ly y sellmtgltuet(rad gvflthfaﬂ<r liml al or

In Certaln embodiments of e1ther of formulal or formulaIl,nis 1, pis 2, R? and
R* each independently is hydrogen or methyl, X is -O-, Y is -NR%-, and one of R” and R*
together with R? and the atoms to which they are attached form a four to seven-
membered ring that may optionally be substituted with alkyl.

In certain embodiments of either of formula I or formulaIl, nis 1, p is 2, R? and

R” cach independently is hydrogen or methylhydrogen, Xis -O-, and Yis -CR°R".
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R4 each independently is hydrogen or nethyl, Xis -0-,
Yis -0-, and R5 and R6 are hydrogen. In certain

wenhodidgsent s of either of fornmula | or formul aPdT/EP2006/663788

1, pis 2, RBand 20 R4 eachyézndependently i's
hydrogen or nethyl, Xis -0- is -0-, and one of R

and R t 3
o o P S e AR PO ARAIED, ML 1R 2 R
Rembnm&pcmmﬂwmmwnmmml Xys -6k, ¥ih€IR' Ruia&ldRMR%R and R
l}%g, O%Lj]lq certal n enbodi nents of either of fornmula I
a nis 1l pis 2, R3 and R4 each

i ndephn@etmri tgmb@hmytdm@emh@roffmtwalowosmula 1], naindi, prisi2sR’ and

RN mzd‘%}pwqe;mg&am@gm? RSBl VRErRC AT R and R

amﬂet;fewfdb rant R’ itegethed W\@@lethe atonrsgb mlrlllqh tKepare@ttach¥diferm a four to

OB AeY APl Spi b RIS AL RN ||

1, p Imsce2tairR3nbotimeRAd oéaxtlherlorﬁ ﬁ&‘pﬂl‘hﬂdb‘m ﬂoymukl Thyds d)g;em 2,R’and

d
85l W gty OBV PE PIOARE AE R o v
ol e offRéynd R tazrthac ishl thoatnma té ehichttbey @eweashee fiyer @tbur to
t I I : . W I kyl . 1

S T A A

|1, nli erthin gnbadithen RIf aititer oRforendhl onidepelademtib y, p & 3, R and
t hyl d f R

Ry SRR Sl M hyor e Bt B0 S Wb oh ¢ hey

ar e ain mtla&derﬁbmdnnanfs@xﬁ eithay of &remleBBomferfneladﬁ nr1|s ﬂ]gp is 3, R’ and

f{ atch 1n&/eg§;g&eal?lnal l (%eens UbSttflyI# fs -0-

cer or’ for mul a
nli &rthjn q:mb(&hﬂi,en%f aftlger oﬁ?ﬂorﬁaﬂzhl a)mfderpeladlamtlls ¥,p 53, R’ and

yd t hyt hyd d Y
goefggl% BT S BOE s 910, PR QR R are
hyrho@nmsnts of either of fornulal or fornulall nis
trﬁgﬁrfal%rggocgmer% of th gith Egge %rfag tl&grn %éP 1s|%f R’ and
R eaohymkte@gmdmtlbvﬁs leyelré gen ror exdoiog] XisHOs, ‘Mﬁs@tiﬁfﬁom:fofR and R® and

T Rat g ons i by ey i Mo a T 0 sven-

membekeRing thalndaymlﬁm]fallf{be sutdti@ed @it alkge of R5 and R6

t oget th h

g I featib b b sl P PR R 30T 15 3, R ana
RE%acgnI&ldpynd@ftlyws}tdmgﬂlfeﬂfmthﬁ th}qa aﬂdinselNRi; n

enbodj ments of, e e or

o ety il of ikt B o0 i hgis SR and
at eamtlﬁdépendénﬂyiﬂtydrd(gens)r-r@ﬁeﬁf Xis -mndqueJ Rﬁif- ard Rindd RS are
&)Cl)ﬂand one of Re and Rf together with the atorrs to

88 hey are attached forma four to seven-menbered
ring Irhairtanwn@cmlm@ﬂaldfyum o$ daatuld LsefdrmiialT,al ik Y] p isI30R’ and

ertain dlne sof elth o% 0r fornu

RFedcR PRGOS byiroengis e KiscRT RUGPURGEAHYEPLR and B
h\:y(ﬁdh&g(ﬁ’fR Qhd fﬁttdilgékher asﬂlﬁh t}ﬂ: Stonﬁrto vdhﬁblﬁtﬁéj? @leAttached form a four to
enbodi nents. of either of %uab L”‘ﬂ(?” nis
seveny mem red‘;\%n %ﬁi&t may optlona ly esu stltuted Wlt y

In certain embodiments of either of formula I or formula Il, nis 1, p is 3, R? and
R* each independently is hydrogen or methyl, X is -O-, Y is -NR%-, and one of R” and R*
together with R? and the atoms to which they are attached form a four to seven-
membered ring that may optionally be substituted with alkyl.

In certain embodiments of either of formula I or formula Il, nis 1, p is 3, R? and

R” cach independently is hydrogen or methyl, Xis -O-, and Yis -CR°R".
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15 R4 each independently is hydrogen or nethyl, X s
-0-, and Yis -0-. In certain enbodi nents of either of

wo eoomobeaa71 or forrmula I, nis 1, pis 3, R3 apdi/ERD06/063788

each i ndependently is hydroge_nzéa_r methyl, Xis -0-, Y
is -0-, and R5 and R6 are hydrogen. In certain

errbod § %E r I S

Hrgeglta b(?d(fﬂ%ﬁ% g&ulfééa}c E}ﬂrﬁl éab fé%r d[fO%PH I ik 1 ﬂ]ls 3°R’ and
Ry@thg@dtpemdqmﬁwm%/hydrOges or @acthyy, Xés (D;Ylsaﬁdi Bﬁsinde RR°R"and R
?% IIE%E%[D one of R5 and R6 together with the atons

they are attached forma four to seven-

menbekearrimgnbddimeneyof oihdror &rmulpbosfobs tlatilitnad 1y is13, R’ and
ﬁh 5%&1 1nde{ﬂe&?eﬁ'ﬂ?'1§h>%¢€é%ﬂ'o@ %gtgylo%?eld h?'isR?R f{D rafﬁldl 0@16 of R” and R®
amﬂet;fewfdb ranthR itegethyed m@lethe atonrsgd wplich thesare(attacladdofm pgour to

e% or nu &I ]]q% il Hlaﬁ %Q%%%E%@ltlﬁé& Qfﬁ& aﬂIglf ormul a |

i ndepbnaetain gmbwlmy:nltsw)@ emhfwrof Iﬁ:&‘tlhghh T onosmuf-I], n¥sil sp is 3, R* and

R Cgll neg@é&%?lg ﬂ?}ﬁ%g%nfol?%gé’tﬁﬁfﬁ i§-05 ?or mJFa alnld ong of R and R®

and qmﬂ of RS an®R" aopdtheRdith alohatbmd e@whuthrthd:}yare sttéohdd ﬁgﬁna four to
ger ﬂere(f%n‘?%glglt m&y ﬁéﬁ(t)nalﬂgt%ﬁ sul?stlgl%tgﬁl %ﬁtﬂf R'1 and R8

d"oneo er W ons to
whi ¢ hIrt tretpinaereb@timactsed eftlmrmf forfrota 1 oroformeladh-nnie iryeis@dR> and

RIn Q&én%n&étlﬁg y%n I I y eéﬁﬁbzf’ntdfkys %ﬁo\sn th alkyl. In

cer ormu or formul a
nIn eribjn q&nb(&hﬁl,eni?ﬁ)f alu]t[br oRforendhl omdepehdemtiky,p s 2, R? and

yd e th Xis - a ne of R
ﬁ R BLAR Mg ek D e8P SR Chey
ar e aint mIa&derﬁbwdnnanfs@xﬁ mtlne:n oef ﬁ)rﬁmléBBommle}adﬁ nrik tgp is 2, R® and

Pl TRea AR A Bl AR R GIRAT T O g R g e

hyd,rogenl s 1l pis 3, R3 and R4 each independently is

2007/ Hovetn HEk Kse0af lsros il | LR (Hp 2 K

ﬂumtmptlsdanftlyes lidesgeafor noathyl) ¥ id-G9O) {, afisuda ahdl pntiof R” and R®

1}d ﬁ[ée( %f)? angﬁ% ?0 %S:ther Wltzlatﬁgﬁlé)%? e nd g-nth Iﬁ%tth (grnha four to
;aaven Anycahti teg@iing thacevaly apno ety bd e ] aliyer of
ormu

Loen et ety sl R Lo S R W T, R and
R%Rﬁndepamﬂ:nol@les Wdr&enmmﬁyl X Qp0e-, ahd R5s axiR! - R6

together with 0 h ach

fode I fealih b b s PR p YL 30T D 15 2. R ana
Rbéachmaddpyndmﬂywls}tdmwmﬂ nvéth {1, ligkyl(0), 1Y iceNR&| ind R’ and R® are
ﬁn&)odl ments of either of formula | or fornmula Il, nis
YATREns '3 R3 and R4 each independently is hydrogen

or rrEIrhgértalerﬁbO(ﬁm,ent\Qﬁ citlReRformuanDocioemofa IR n iand 88, R? and

RO R e S D o S B 35 SR Do € ana

RF agl dh’(tadf R?wd ®tdurk Mythhie swhsstw twmti@dhwy file agthdteld forna four to
nts of eit er of OII f ormul a

fcel%(rartl %Ilqrr]%beerfg({) n g{‘r&nahmahgp Wba y be sub stltutg(lij with alky

In certain embodiments of either of formula I or formulaIl, nis 1, p is 2, R? and
R* each independently is hydrogen or methyl, X is -C(O)-, Yis -NR’-, and one of R” and
R® together with R? and the atoms to which they are attached form a four to seven-
membered ring that may optionally be substituted with alkyl.

In certain embodiments of either of formula I or formulaIl, nis 1, p is 2, R? and
R* each independently is hydrogen or methyl, X is -C(O)-, and Y is -CR°R".
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R4 each independently is hydrogen or nethyl, and X is
-C(O-. In certain enbodinents of either of fornula I

weeooioegsot a |1, nis 1, pis 2, R3 and 15 R4 BPEDRAP2006/063788

i ndependently is hydrogen or npthyl, Xis -C(O-, and
Yis -0-. In certain enbodi ments of elther of forrrula I

or fof Qi émb&hlﬁ%%tjs of Qltl‘l& o%for 1??&{0%&32{: 1sl WSZ R? and

i ndependently is rogen or net
ROeach amdepRsdcati 1s:leyda®$n oyt eX is -CiOp-e Misi GR'R -, and R, R® R and

of either of fornmula |l or formula Il, nis
%ﬁﬂgﬂpﬁ%géé and 20 R4 each independently is

hydr obeser@m mb(brymenw of sithag(o@formu¥a bor-formukadl nosé, is 2, R and

4 h
R ea%ﬂq?(ﬁ% V%@éﬁﬁy?ﬂgrf?%eﬁ%r%?{ic R,g)g'i _or n?gﬁqc%\” éIEbtR'f fnd one of R’
sral/Enarrdecvmmfﬁ and Rg tagetiter meth thpatoorsad Wldhehsyjhstattacameé dorm a

g& E%ﬁé E%( menll r@fflﬁﬁg{q% Sﬂg %ﬁh&’fﬂy%e%bsgﬁ&t% (mtﬂ kvl
each Im@betp&nmmdlmens o ptln ey g forurularrbmhfybtmum II,sn is O(10)-2, R’ and

?ngacﬁlﬁdelp'é%en%lg?s r&g%f‘lt ?'r@etﬁm% @%65 S Y()l&?’@R"IRheﬁrﬁf) I)ne of R
eatR’® atn’d‘jfﬁrmrfd@ abd R iogethyldwm@ﬁm mmm Which theyiage at@epd form a

8 0, N g ML, 8BS oo YAARBR N d SR LRIl

1, p IrsceZtaerSnmtﬂmeﬁ% of attlnerio ﬂHpﬂl‘hzdbmt foymirka Ihyndis d)gers 3 R’ and

of R and
Boe egendiat i s aey BRI NGTEF  he at om o
whi ¢ hIrt d:tet)alraﬂfmbmlmants@rﬂ eftloarrof ﬁ)rfrm]lz{ I oroforre eladh-nnie iheisédR’ and
R A SRRDIRY OB AL Y A SR T Lbed i b ghkyt . I

cer ormul a
nlri sarthm q:mb(&hﬂi,en%f aiticer oRforenddl omidependémtiky, p & 3, R’ and

Eyeagn e G AP R i T QD o 13 T Bl R are
hikryear e attached forma four tbo seven 35 nenbered
EL??ahgetéw%rlﬁ%rﬁ@%%H%fofét PHERL R s B s TR ana

Rf ¢ach 1mchapémdqntlly$s h?ydr@namdnet]@fl XacC(Ond&fendennd ysne sf R’ and R®

%‘%/fg (%gég%%d %9%%@@;1138% C%g)s td évjnlq%nthg\é?rteg?ﬁched form a four to

&vboah aneeir &l 10fig tiat ey opf1oria]>]|ymalsabsltmﬂed xhraldyd 11, n is

ér mst Wfans&rg@o%w@%s 0?% erlo nd{a n'fja}{fﬁgfﬁ IE{é‘diﬁng%ﬁ a’ R and

Rt caah én dvpdii dxgely is Hyﬁlr@@ntoﬁilmmtbﬁbﬁﬁh @@D 5 and Yas tNRY:-. of
fornu

cach. InirspinaRitieRs asis el i fimRIE Mg B3R ana
Kt cach GReREn dendlpdk loydeo@h oR'met@yldX R8 CAOY-, arie-NR‘-RindRtand R® are
§6 to%ether with the atons to which they are attached

W * four to seven-nenbered ring that may

opt i ohaddrpninoen Betisieh tswif edhatiof forad Ry 1 or formaRrl, alilﬁl p is 3, R? and

g B L 20 T TR, i an
R anEohysL,R Mhe RS %g@)ha wifhsthe &ioefsfto whavhdhey@caftadled fd@n a four to
g&grb E:?et% ﬁ glglﬁ gggﬁa[?{ll%tbggglt)su?utew Wltﬁ aﬁkh‘la atoms to

In certain embodiments of either of formula I or formula Il, nis 1, p is 3, R? and
R* each independently is hydrogen or methyl, X is -C(O)-, Yis -NR’-, and one of R” and
R® together with R? and the atoms to which they are attached form a four to seven-
membered ring that may optionally be substituted with alkyl.

In certain embodiments of either of formula I or formula Il, nis 1, p is 3, R? and
R* each independently is hydrogen or methyl, X is -C(O)-, and Y is -CR°R".
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15

four to seven-nenbered ring that may optionally be
substituted with alkyl. In certain enbodi nents of

werdonmoc6of fornmula | or forrmula I1, nis 1, p PGI/BP20R3063788

and R4 each independently is Eéldrogen or nethyl, and
Xis -C(O-. In certain enbodi nEnts of either of

f or m.lina taﬂ{%-é %({mmleﬁ’ts oflﬁm T o§f(;|rm1ffa1 irmﬁg IPQIq 3513%4R and

each epen rogen or

Bndaclﬂlmlependenltlwmefdtr%en (Ermmﬂd}’lnﬁm §2(@D é(lsf(éRRot and R®, R°R® and
0 r formula Il, nis 1, pis 3, R3 and R4
{e{a%ﬁy&nggplgndently IS hydrogen or methyl, Xis -C(O) -,
Yi s - D erandermBodimdn R®f axtlecr offifudmodehor formokrLaiin 1, p is 3, R and

%npa%ﬂl %@EE@hﬁdﬁﬁ%\g & frférgegﬁ}ii dée ggb&g ; th%ﬁbRk I and"oﬁesof R’

h}deogehormrofrktahQ R® together @ftD)the atyins to @/-h,lCh&hdy onettatheRform a

ﬁ)rﬁg Vﬁev&@%ﬂeﬂg?cgl% “{Bf}' ﬁﬂa R?tl(tr)%aq]gtbg%ﬁbs\f\fttﬁtgd mﬁ aﬂly? s
sevenlmentagr @dbwdlrmgntshﬁmtlnmy)f fpiwdmbot fpriveladlilvsis il tpiis@dR’ and

&Qh?ﬁll&%enden g‘fsfln{}fd%#fl%me%ﬁeﬁﬁss (f{)) e'YHEééR% alﬁhone of R

I
matr:lguamﬂj@mrfd% abd R fogethydwily ére ommt Which thysare ﬂ(a{a)led form a
?)ng {0 Fe%rerll %ml%e%gd Jlﬁ%ﬁﬁ% }n%l %Pﬁg:ﬁia%'bg%% Siltlﬁ %Ilt?]lgl%(ry Y

each Imcéei;aenmmmmens off jicdnngaah Péns aretidiyyl, pyt didiGl.@iperazinyl,

AL e PRl RS, Bafepul RS DKoo BISI Ry, |
fyrrelidisylGyy, RpeeidihyloRd, @agihylorg epeidiesinkihois, pyydidgémethoxy,

or t hyl XIS S d one of R and
Sl Bhenly? iMadticn kB of BERrIST S Phti e Rt onm to
whi chlt deeppiraereb@timac sed fdraruia H R mmpdsrazmﬁemperidmmtmrp@ﬂohdmyl.

ring be 18 tituted

cer ¢ al TLET RRAPEN B Ko PRas o AR st do M o
I, nis 1, pis 3, R3 and R4 each independently is
hydrogen or nethyl, Xis -C(O-, Yis -NW, and one of
R and R8 together with Rd and the atons to which
they are attached forma four to seven 35 nenbered
ring that may optionally be substituted with alkyl. In
certain enbodi nents of either of fornula | or fornula
I, nis 1, pis 3, R3 and R4 each independently is
hydrogen or nmethyl, Xis -C(O-, and Yis -CReRf-. WO
2007/ 006677 PCT/ EP2006/ 063788 -25 In certain

enbodi nents of either of formula | or formula Il, nis
1, pis 3, R3 and R4 each independently is hydrogen
or nethyl, Xis -C(O-, Yis -CReRf-, and R5, R6 Re and
Rf are hydrogen. In certain enbodi nents of either of
formula | or formula Il, nis 1, pis 3, RB and 5 R4
each independently is hydrogen or nethyl, Xis -C(O -,
Yis -CReRf-, and one of R and R8 and one of R5 and
R6 together with the atons to which they are attached
forma four to seven-nenbered ring that may
optionally be substituted with alkyl. In certain
enbodi nents of either of formula | or formula Il, nis
1, pis 3, R3 and



R4 each independently is hydrogen or nethyl, X s

-C(O-, Yis -CReRf-, and one of R 10 and R8 and one
wo@booReoand Rf together with the atons to whi chPeER2086/@63788

attached forma four to seven @Enbered ring that my

optionally be substituted mnth alkyl. In certain

enbodi nents of fornmul a % Rl is azetidinyl, .

pyrrolidinyl, gpi perazinyl, piperidinyl, azepinyh, R

dlazetldl afetldlny Ny e

pyr r olg! Ry, pi |MyLoxy,

azetidin hoxy, A R5 o R

pi peridin Inéihoxy, azepi nyl met hgxg,? or amn yl. In

certain enbodi nents of formula i s *pi perazinyl,

pi peridinyl or pyrrolidinyl. In certain enbodlnents

of formula |, RL is a group of the fornmula: WO R

2007/ 006677, PCT/EP2006/0§8788 -26 8 3 M1 RS gﬁlk e

RNR8RINI3 RioNRLI RL1 RI3 g sR10 R

R12 R13° &/5 12 éqd RS |/ N R13,, 2
RS N RL1 N %

" : R12 Rl 0
12 R11 RL3 12 151 - ~ 4-

4- or 8 Ok® wher ei n R10, R11 RI2 and R13 ach
i ndependent |y i s hydrogen or’ al kyl. P ef erably
R11 R12 andﬂ are hydrogen in such enbodi nent s. 5 In

certain 1 pent s the ggnpounds of\t her’i nventi on nay
be repr by fornulb III R8 RLY N R13 %q

0O

§

~~

’

/ di azepi
13

, or

wherein R’, R®, R'’, R", R"> and R" each independently is hydrogen or alkyl.
Preferably R'®, R, R'? and R" are hydrogen in such embodiments.
In certain embodiments the compounds of the invention may be represented by

formula III:

X
s >:O
N

wherein:
Yis N or CH;



10

15

20

25

30

35

RI0O Y RI12 X (RR2)ml 0 cN(R S R3 R4 I1IlI; wherein:
Y is Nor CH W) 2007/006677 PCT/ EP2006/ 063788 -27- t

wo s00¥/0e8672; u is froml to 3; Rlo R11 R12 and RIBEPmO61063788

i ndependently is hydrogen or abkyl; and m s, X R2
R3, R4, R5, R6, R, R8 and R9 are as defined herein. 5

In certaﬂlgl rlI‘Qodlmsnts of formula Ill, X is -NRa-. In
certain enbodlhents of formula Ill, Xis -0-. In
certain emjognddgots of formula 111, Xis -CRbR-. In

t ol of
oo g”nglgd:ﬁﬁ{@‘of“?% eqld%":“:ly isPylideaf i ng
certai n erhodiRigt B, ch RoRMR*and R’ arevisidefinadRfercinl n
Certai@ce?%&h?&ﬁd}ﬁl%n fffoqéﬂig gl hH. npeis 0 or 1 and s

certain ‘ments of formula 111, m
is 0 brcettagnemBRRlimen tsalf fornprefleas-§-. f1uoro or
chlor f oy SRl MCETRAN RR fir ol eRm a 111, mis 0.

15 In certain orimul a 'l ,mlsland
R2 i slif ¢cn@mocrobodimicntsef fdrmude i, & 13 -€MDpdi nent s of

fornu dependent |y
fluo r%n Ceck)r Cﬁ%écﬁm@%{&%f&%@a ggs}h)%( %gy tion of the
benzi i ctamol oneodmedishf droividlLofie -€Rhg  system I n

ﬁ;(rjt ahpce?tng%g@cﬁﬁl%{lgfof forﬁﬂggé il Inll ls’O (531 %‘or Bﬁ f‘{; e% 3

and RIh areirad¢ilyddimpn sfod fabiwa Iﬁatrinysl() or ll andcRris haln, preferably
di of formula Ill, one of R3 and R4 is
ﬁlqg:%ooégﬁwéid the other is alkyl, preferably nethyl.
In cehtenrtra1re¢rhbmﬂm1tentss>fﬁfrrrfubaﬁulrmslﬂI where X is
Ra-

tor mul w Pl RS o A B RIS il or iy

met hyln ce2Gin emb@timan s of fidradilaHhtns issf arfdcaantu islihdepadndmely fluoro
%<r éhﬁor_o at %5 an%osi)ia Bgsit%nagﬁhe benzimidazolone or dihydroindolone ring
system.

In certain embodiments of formula IIT, R* and R* are hydrogen.

In certain embodiments of formula IIT, R* and R* are alkyl, preferably methyl.

In certain embodiments of formula IIT, one of R? and R* is hydrogen and the
other is alkyl, preferably methyl.

In certain embodiments of formula IIT where X is -NR"-, R* is hydrogen. In other
embodiments of formula III where X is -NR®-, R" is alkyl, preferably methyl.

In certain embodiments of formula IIT where X is —CRbRC—, R® and R® are
hydrogen.

In other embodiments of formula ITI where X is -CRPR®-, R® and R® are alkyl,
preferably methyl.

In still other embodiments of formula IIT where Xis —CRbRC—, one of R® and R®is
hydrogen and the other is alkyl, preferably methyl.

In yet other embodiments of formula IIT where X is -CRR"-, one of R? and R®is
alkyl, preferably methyl, and the other is hydroxy.

In other embodiments of formula ITT where Xis -CR°R®-, R® and R® together with
the atom to which they are attached form a three to six-membered ring that optionally
includes a heteroatom selected from O, N and S. Preferably in such embodiments R® and
R® together with the atom to which they are attached form a three or four membered

carbocyclic ring.



hydrogen. I n other enbodinments of fornmula Il where X
is -CRbR-, Rb and R are alkyl, preferably nethyl. In
wariozhoarher enbodi ments of formula 111 where MBEP2006/063788
-CROR-, one of Ro and Ris 30,Jiydrogen and the other
is alkyl, preferably nethyl. In yet other enbodinents
of fof.a; r S, = ~vanerof Rb and Ris
al kyl f pr%%de‘%dé%%&ﬁg?éyg ?rmg&r?%ﬁ%’hegg]?ﬁe'r is hydroxy. In
ot her Iregev@di erebedimehtsfod foraivda IILIY mhNre X is - CRbR-, Rb
and R B t whi~gh I
2t ac g et orBhATIL Y ACAR o kR R 2.
opt i oheatdripindgnbeingaessf orhetleHbat ontHelwestleddftiom 0, N

and e [ [ S .
> t oget negéﬁ%%rﬂ?#éémaeﬁtgﬁf?%mm fgﬁ ﬁ%_’gﬁgzgﬁ ?%St?éd form
a t hr beceotainf @obodmehesrod dormpda BoAY/is FNe, wris 2gnd WO 3.
2007/ Q0 : 7 tain
embodi et SroeBelRY MG A MUSRR 7,
enbodimentain ehbdGmentsat Frmuly LR, R, RiTander'f aiernydrogen.
enbodj Y($ 1o . ' LS
o HTER Mottty b dierbbieertplrogn@ g pb
10 teprebertnd by forsm@a Il | n certai n enbodi nents of formula
[11, Yis -N, uis 2 andt i;s 2. In certain

enbodi nents of fornul a III,'?Yi , N, U is2andt is
3. In certain enbodi mer'§ of,Rformula 111, R8 is
hydrogen. In certain enbogl ts of formula 111,
R10R11 R12 and R13 are h ar. kn certain

I

enbodi nents of fornula | he s
be 10 represented by for
Rio YRz Ra N (R
Yis Nor CHand m s> t>
R10, R', R12 R13 and Ra >

certai n enbodi nents of formnul g2

u&ject conpounds nay
. RB Rt NRI3 u
ollla; wherein
@a> Rg> Ro>
yned herein. In
| S hydrogen.

IIIa;
wherein Yis N or CH and m, s, t, u, Y, R*, R’, R, R®, R”, R">, R"", R">, R” and R*
arc as defined herein.
In certain embodiments of formula IIla, R* is hydrogen.
15 In certain embodiments of formula Ila, R® is hydrogen.
In certain embodiments of formula ITa, Yis -CH-.
In certain embodiments of formula ITa, Y is -N-.
In certain embodiments of formula Ila, tis 1 and u is 2.
In certain embodiments of formula IIla, tis 2 and u is 2.
20 In certain embodiments of formula IIla, tis 2 and u is 3.
In certain embodiments of formula IITa, m isQOor 1 and sis 0, 1 or 2.
In certain embodiments of formula Ila, R® is hydrogen.
In certain embodiments of formula IIIa, Rlo, RH, R'? and R" are hydrogen.
In certain embodiments of formula IITa, m is O or 1 and R%is halo, preferably
25 fluoro or chloro.
In certain embodiments of formula IIIa, m is O.
In certain embodiments of formula IITa, m is 1 and R?is fluoro or chloro.
In certain embodiments of formula IITa, m is 2 and each R* is independently

fluoro or chloro at the 5 and six position of the benzimidazolone ring system.
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15 In certain enbodinents of formula Illa, R8 is
hydrogen. |In certain enbodinents of fornmula Illa, Y

WO 3007/@bé677 | N certai n enbodi nents of fornul a | | PEI/EN2006063788

-N-. In certain enbodi nents of gornula Illa, t is 1

and uis 2. In certain enbodlrrents of formula I11a,

is 2 f_fornul a
1113, ﬂpgertléldz thm%gts 02 f(ﬁﬁ‘rutlg P‘Y gﬂﬁgﬁ){g ngﬁ‘gthﬁer% sIg

f or nulmcdrualraqmmdlme@tsmf fdrmarid 11§, Rsalm Rlargralkyl, prdfcrably methyl.

certa 4

o cortrACahREThn Rlor SR fid. bhor & ng R W RRAER nd he
thrﬁllﬁiybrpeefmu}ry@g@hyl In certain enbodi nents of

formu

25 1 ey el nbingal of forhy AP I doidhds oRRELRE AR nay be
tapraentodl by f@mulmllfer t ai n enbodi nents of fornmula I11a,
mis 1 and R2 is fluoro or (;;hloro In certain

enbodi nent s of fornulalll mis 2 and each R2 is

i ndependently fluoro orR o at the 5 and six

position of the benzimd e ring system WO

2007/ 006677 PCT/ EP2006/ 6 12— 29 In certain

enbodi nents of fornula &3? R4 are hydrogen.

In certain enbodi nents of I1la, R3 and R4 are

al kyl, preferably metriyi 0 enbodi nents of

formula I'lla, one of R3 a hydrqggn and the
other is alkyl, preferably nethyh. 5 of her

enbodi nents of fornula 111 thg of the
invention may be represented by+fo I11b: R8 Rt
t NRI3 )t R o YRR Ro R (R2m (R9ﬁ§) R3R4

I[11b; wherein Yis N or CHandn}g, . B3,
R4, Reherm RisgN Rt €Hram! |18 LRk YaRd R FRaRePangeRl g R, R and

RereilndefldhRr&ert ai n enbodi ments of formula Ill1b, Rb
and R are hydrogen. In certain enpodi nents of formula

111, IngraicerRbahgcalsiof amprie e Abeyd fomyiydrozen

In certain embodiments of formula IIIb, R® and R® are alkyl, preferably methyl.

In certain embodiments of formula IIIb, one of R” and R® is hydrogen and the
other is alkyl, preferably methyl.

In certain embodiments of formula IIIb, one of R” and R® is hydrogen or alkyl and
the other is hydroxyl.

In certain embodiments of formula IIIb, R® and R® together form oxo.

In certain embodiments of formula IIIb, Yis -CH-.

In certain embodiments of formula IIIb, Y is -N-.

In certain embodiments of formula IIIb, tis 1 and u is 2.

In certain embodiments of formula IIIb, t is 2 and u is 2.

In certain embodiments of formula IIIb, t is 2 and u is 3.

In certain embodiments of formula IIIb, m isQ or 1 and sis 0, 1 or 2.

In certain embodiments of formula IITb, R® is hydrogen.

In certain embodiments of formula IIIb, Rlo, RH, R'? and R" are hydrogen.

In certain embodiments of formula IIIb, m is O or 1 and R%is halo, preferably
fluoro or chloro.

In certain embodiments of formula IIIb, m is O.

In certain embodiments of formula I1Ib, m is 1 and R?is fluoro or chloro.



In certain enbodi nents of forrmula Il1lb, one of Rb and
R is hydrogen and the other is alkyl, preferably

woredonpbe671 n certai n enbodi ments of fornula |11 BCT/BP®0E663788
Rb and R is hydrogen or alkyl gnd 15 the other is
hydroxyl. In certain enbodinents of fornmula Illb, Rb

and Ryt a&?ﬁr{:&ﬁ@&ﬁl%%? f(iI‘IIllpa RS, LRl r@'&%ﬁ@l{ ﬂei@ﬁﬁ(%e%ndently

for rru ncertain e
flaonmdrahlord b, thyiSsind Nx, position exf thei dih lvbiodlpentrimgefstem.
f
eg%g‘allhf;%ek{ hper?f)?dlﬁle& s‘%@?q H‘Bﬂf‘lll’)‘o R %9(1 km ar%qlry{lf%fg
c er t almcestatyoet batimen sfof fommid HIH, R’ bnd R* prs afkyh mljefarabb/ methyl.
I n i
o @iy nGIBRh TR tafla A, THE Brk At R Sgrel g the
Dtlhlebl,s aHz&l ipscierptllyagathyl. | n cert ai n enbodi nents of

L cobfik bt A S A R M 8 b e

Emnhumws hal o, preferably fluoro or chloro. In
certain enbodi ments of fornmula IlJdb, mis 0. In
certain embodinents of forniPatTIb, mis 1 and R2 is
fluoro or chloro. WO 2007/ 0066J{7 PCT/ EP2006/ 063788

-30 In certain enbodirrents formula Illb, mis 2 and
each RZ is independently oro,or chloro at the 5
and six position of tgﬁz d| ol ngol gne ring system
In certain enbodi nent | a Pp, K3 and R4 are

hydrogen. In certain embodi ¥ Bsla 111b, R3
and R4 are al kyl, preferably () In certain
embodi nents of formula 11 Db, on 4of nd R4 is
hydrogen and the other is alkyl, pre rak;{,y met hyl .
In certain enbodi nents the conpounds of the’invention

may bwheigpresented by fornmula IV: 78 RL -1INl ,R Y
)P X ~R)mi3zsr ON(Rs R R4
m, s, X, Y, R R’,R*, R, R®, R, R® and R’ are as defined herein.

In certain embodiments of formula IV, Xis -NR®-.

In certain embodiments of formula IV, Xis -O-.

In certain embodiments of formula IV, Xis _CRR"-.

In certain embodiments of formula IV, Xis -C(O)-;

In certain embodiments of formula IV, Yis _NRY-.

In certain embodiments of formula IV, Yis -CR°R".

In certain embodiments of formula IV, misOor 1and sis 0, 1 or 2.

In certain embodiments of formula IV where X is -NR"-, R* is hydrogen. In other
embodiments of formula III where X is -NR®-, R" is alkyl, preferably methyl.

In certain embodiments of formula IV where X is —CRbRC—, R® and R® are
hydrogen.

In other embodiments of formula IV where X is -CRPR®-, R® and R® are alkyl,
preferably methyl.

In still other embodiments of formula IV where Xis —CRbRC—, one of R® and R®is
hydrogen and the other is alkyl, preferably methyl.

In yet other embodiments of formula IV where X is -CRR"-, one of R? and R®is
alkyl, preferably methyl, and the other is hydroxy.
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I'V; 10 wherein: pis 2 or 3; and m s, X Y, R2, R3,
R4, R5, R6, R, R8 and RO are as defi ned herein. In

weenrmddgs7enbodi nents of fornula IV, X is -NW.PCTIEP2006/063788

certain enbodi nents of fornul_a#_\/, Xis -0-. 15 In
certain enbodi nents of formula 1V, X is -CRoRc-. In

certa . | Spb b c .
Cort BRI Of AP Xs| RIELTE anb s osther i
therat e o srixbdhepeart sttadhed dormua threato sik-imembeReRing thatoptionally

Iﬁlgfutélgé %h%@%%%&%&e@ﬂo&l% nwg%vare@r yg} Q{cg %nnﬂ)l%ginﬁe?ts R’ and

n certai odlnen
Rhegethx w’gh ihdRaem tRavhiich thyylaregénchell o héhree or four membered
&P’EQ& of formula Il where Xis -NRa-, Ra is
, pre ‘erably methyl. In certain enbodi nents of

for nulracdrwlmmb(ahmens of CRbRa I\RY ardHR. ar e hydr ogen.

I n ot he re Xis -CRoR-,
Rb an rg“iﬂggg"i@ﬁ‘%ﬁ“%ﬁ%ﬁg AN 1}// Nnglfhyl In still

ot her Ireerv@di erebedEmeh tsfod formivda IW Yvke®e X is - CRbR-, one

of Rby a%?taﬁi érﬁ?]ocf%%{l&%?garﬂﬂﬁ%fe\?%i? her is alkyl,

pr ef er' odi nents of formula
|V vthaT@rtXm anbmmlents orﬁlﬁfrrmﬂaRbpasla. Ris alkyl,

prefefabl y. . I, i
D007 baesiT B imsBR RS GLIP I, ISR Y onlIR ana s
bydlogﬁnrmmltthe ofhef oratiyll, a)rctfbfahlyanahﬂ S - CRbR— Rb and R
toget f' uva\ﬁnt Q b(gc{] Sleﬁl{s Orp Ehi\sz rtﬁ ﬁilg ﬁ referably
forma Yhree ere ngt ona
Maaloudebloao.het er oat om seI ected from O, N and S.
Pr ef ef abl in e |rrent d R together with
t he ainocrﬁm%é Cﬁ“&eﬁgty%?a%fén“é ﬁéé‘ﬁe ‘forma three or
four Irm’dnﬁrreﬂnﬁochmlebmco)f Girimmula IVign idl ]namlethlaﬂmoro or chloro.
Z%gglingerr]{a?n é)r%lb(f {s of rlf%muia i\§ m and eiaﬁh gelrstna eﬁ)endently fluoro
endidclione tics5 afd fmpmnth(m df\the Ueﬂlmﬁ}azolohmomdahychbmdolone ring
eﬁgodi ments of formula IV, pis 2. 10 In certain

iments of fornmula IV, pis 3 In certain
enbodimentaim @fbsdmenisaf Fo¢muYa BV,R’ apd[l% a&,hydmgeﬁne of

Ran R815 nd th ks al
or o ittty e RO S ER FU L B0 R A rrgfppmerny
IV, nid &rﬁlmermlﬂodamdnﬁbflﬁﬁ’nhﬂd BV, opeef Bt ahl B ishydiogen and the
otrllller 18 alkyl, preferably methyl.

In certain embodiments of formula I'V the subject compounds may be

represented by formula I'Va:

R7\N/R8

Y P R®
/
N
w5
N

4

R
IVa;

wherein p is 2 or 3 and m, s, p, Rz, R , R4, R7, RS, R’ and R? are as defined herein.
In certain embodiments of formula IVa, R* is hydrogen.
In certain embodiments of formula IVa, one of R” and R® is hydrogen and the

other is alkyl, preferably methyl.
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15 In certain enbodi ments of fornula IV, mis 0. In
certain enbodinments of formula IV, mis 1 and RZ is

wo baaioas6dT chloro. In certain enbodi nents of fPCTEPI06/063788

IV, mis 2 and each RZ is indepgndently fluoro or
chloro at the 5 and six position of the

cort ol maanr AR ARV L OFis R apSAEhllo Felkiloly
Ayaoogehlor¢.n certai n enbodi ments of formula IV, R3 and
R4 ar I certain

err‘ood|ﬁlrr81;er&1"t§}sﬂ %r?pécg{n%ﬁﬁ%ff%ﬁﬁh@m f }ﬁ@ and R4 S

hydr obeseramdernbadimen tsext farg1udd KYd, m isrlehd i Juareohyhloro.

In ce

Con'po%}n %gﬁﬁla {/ﬁ?@@dl E{ssbf ?(Irgfsug% Md s\é aﬁlﬁ%a uqu g&degelglently
Radto or cRlovo Rathe N and mmtnsﬂtloﬁ olﬁlt}(eR)egszGaszmeVmg system.

o il sl linga A8 iy B REpd BB fen. 7
enbodlmmmam @ﬁbcﬁchmnnltsa)f ForaulREVd, 8 hydiRogrenlkyl, prafenablyinmethyl.
enbod aﬂ? |

hydr oigdgﬁe?%%dg‘%?léﬁﬁ% S%tf E&%qlé\;f\gﬁ, %}? ge%%r e eﬁ%*idmgen and the
oechislalkyWprd@arlyed8byl; PCT/ EP2006/ 063788 -32 In

icgr ta ngot%g}rj g?f)%@l}eﬁts%# Fgrg{uqyi\@the\éﬁ%]rew Coﬁll)%ggéii I%llaﬁﬂgre%%esented
byrfmdnuﬂria‘ms of forrrula IVa, mis 0. In certain

enbodi nrents of fornmula IVa, ,mis,1 and RZ is fluoro or
chloro. 5 1n certain enbodi%nt’ﬁ of formula IVa, mis

2 and each RZ is independently, fluoro or chloro at

the 5 and six position of the€ Berizi m dazol one ring
system In certain enbodi msts of Formula IVa, R3 and

R4 are hydrogen. In cerzt ai rrents of formula

IVa, R3 and R4 are al Pmethyl.  In

certain ermbodi nents of for 3 &)f R3 and R4

is hydrogen and the 10 other preferably
methyl. I n other enbodi nents Bt R IV the subject
conpounds nay be represented IVb:

wherein p is 2 or 3 and m, s, p, Rz, R , R4, R7, RS, R’ and R? are as defined herein.

In certain embodiments of formula IVb, R® and R® are hydrogen.

In certain embodiments of formula IVD, R® and R® together form oxo.

In certain embodiments of formula IVb, one of R and R® is hydrogen and the
other is alkyl, preferably methyl.

In certain embodiments of formula IVb, m isO or 1 and R%is halo, preferably
fluoro or chloro.

In certain embodiments of formula IVb, m is O.

In certain embodiments of formula IVb, m is 1 and R?is fluoro or chloro.

In certain embodiments of formula IVb, m is 2 and each R*is independently
fluoro or chloro at the 5 and six position of the dihydroindolone ring system.

In certain embodiments of formula IVb, R? and R* are hydrogen.

In certain embodiments of formula IVb, R? and R* are alkyl, preferably methyl.

In certain embodiments of formula IVb, one of R? and R* is hydrogen and the
other is alkyl, preferably methyl.

In certain embodiments the compounds of the invention may be represented by

formula V:
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by formul I1Vb: R~ 8 NR Y- )PRo R (R2mIl ON (Rs
R3 R4 IVb; wherein pis 2or 3 and m s, p, R2, R3

w4)07M667R8, RO and Ra are as defi ned herein. PABEPI006/063788

certai n enbodi nents of fornmulay,{Vb, Rb and R are
hydrogen. In certain enbodi nents of fornula IVb, Rb
and R together formoxo. In certajyn enbodi nents of

formula 1'Vb, one of R and R8 i yai*ogen and t he
other is alkyl, preferably m N"1n certain
enbodi ments of formula |Vb, RBr 1 and RZ is
hal o, preferably 20 fluoro JoR'chloro. In certain
enbodi ments of fornula I Vb, i's In certain

‘and RZ is fluoro or
of ®ula IVb, mis 2
Bl oro at the
5 and six position of the di hydro ndorgae ring system

25 In certain embodi ments of fR) ‘ R3 and R4
are hydrogen. In certain enbodi rmnts ormul a | Vb,
R3 and R4 are al kyl, preferably nmethyl.” InVicertain

ﬁ{/rg ?g{évg%%anrg’ %’he 6%‘l’i’lhﬁz Iquﬁa E% oélg rF%} er a%'ﬁflR 6ifilsl d.eﬁned
heremer t ai n enbodi ments the conmpounds of the invention
TS, 58, LR RSO Rl Byl B X0, 2007 08T
R2) m Irerta@NemBR@}iBents of formula V, Xis -O-.

In certain embodiments of formula V, Xis _CR°R"-,

In certain embodiments of formula V, Xis -C(O)-;

In certain embodiments of formula V, Yis _NRY-.

In certain embodiments of formula V, Yis -CR°R.

In certain embodiments of formula V, Yis -O-.

In certain embodiments of formula V, RIO, RH, R and R" are hydrogen.

In certain embodiments of formula V,misOor 1 and sisO, 1 or 2.

In certain embodiments of formula V, R* and R* are hydrogen.

In certain embodiments of formula V, R* and R* are alkyl, preferably methyl.

In certain embodiments of formula V, one of R? and R* is hydrogen and the other
is alkyl, preferably methyl.

In certain embodiments of formula V where Xis -NR"-, R*is hydrogen. In other
embodiments of formula III where X is -NR®-, R" is alkyl, preferably methyl.

In certain embodiments of formula V where X is —CRbRC—, R® and R® are
hydrogen.

In other embodiments of formula V where Xis -CR°R®-, R® and R® are alkyl,
preferably methyl.

In still other embodiments of formula V where Xis -CR°R®-, one of R® and R® is
hydrogen and the other is alkyl, preferably methyl.

In yet other embodiments of formula V where X is -CRPR‘-, one of R? and R® is
alkyl, preferably methyl, and the other is hydroxy.

In other embodiments of formula V where X is —CRbRC—, R® and R® together with
the atom to which they are attached form a three to six-membered ring that optionally

includes a heteroatom selected from O, N and S. Preferably in such embodiments R® and
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R3 R4V, whereinm s, t, u, X Y, R2> R3> R4> Rg>
R9> R10> Rl11> R12 and R13 are as defined herein. In

weenrmddgs7enbodi nents of fornula V, X is -NRa-.PCBEP2006/063788

certai n enbodi ments of fornul a34 Xis -0-. In certain
enmbodi ments of formula V, X is - CRbRc-. In certain

r
gﬂj@ggﬂh%ﬂ%ﬂz tlgeg at{nglrtmj I heéafe%tta%ﬁ))fomll Frt]lﬁgée Irnag)ﬂr membered

enwbodichenng of forrmula V, Yis -CReRf-. 10 In certain

enmbod ' 8 . tain
enbodlidn%gl{aﬁl b(ﬁcﬁ@%is‘%f&m@%&l% 1I§2]1l &zg% ‘R13 are
hydr obeeertain gmeetimants of idyodila¥nY ss €F-, fioRmoflan 2. mis 0

o 1 ISl phelt Fruf S Sa B ErRed e o

enbodimenta; ghbddmenisai YgrnRda ¥nd iRO-aris lahk ylis 1.

prefe | ogi,
for nuplgpe%}?éﬁ(;%}égo(#m&ééé)r%gor&ﬁﬁ%@ d%gglngglﬁg% ge ot her
i s al kydertapr ghleoditleytsms fdryiula Vnmoef)bail anéRbbdiate ptegerably fluoro
g%woa V where X is -NRa-, Ra is hydrogen. In other
odifrents of formula Il where Xis -NRa-, Ra is
al kyl In @grefrecrabddimeptshy forniuda ¥emtiabn enbodi nent s of
formu )
hydr oinecne}/t }q{n ?(h(f(meﬁts 0??9%u1&* ?br(r)l?} ? ﬁl %f\l)%\%hor Chlg{o
-CRb RIn, ceairaerdb Rlimeetsalf kyrinula §r efie? ah)dl yachiR’ hyindepandently fluoro

éﬂllopoa&zléhe [5 %ro%? Ig(r)n:f 0 Sofcﬁle f)gn % a[%ﬁé{on rc%h dr%l d%ﬂ%le ring

drogen a
gmeﬁerably met hyl . 25 I n yet other enbodinents of
;Io L;Tin Cer%’%ne?%ﬁ?&( mﬁEESﬁ) rmul%%ﬁ% oun%rs] of {fle drrnée)r(ltlon Ly be

mpkmentedrbpﬁ)mnms’aof for mula VvV vvhere X |s -CRbR— Rb
and R together with the atomto which they are
attached forma three to six- ergidd ring that
optionally includes a heter sel ected fromO0, N
and S. Preferably in such e H{s Rb and WO
2007/ 006677 PCT/ EP2006/ 0637883'2- 34 together with the
atomto which they are attaghed fiorma three or four
menbered carbocyclic ring ] rtain enbodi nents of
e >:a::

formula V, R8 is hydrnbg =0 enbodi nents of
formula V, Yis -0-, t is IS 2. (R%

Va;

wherein m, s, t, u, X, ¥, R%, R>, R, R, R”, R'*, R", R">, R and R" are as defined
herein.

In certain embodiments of formula Va, R is hydrogen.

In certain embodiments of formula Va, R®is hydrogen.

In certain embodiments of formula Va, RIO, RH, RZ and R" are hydrogen.

In certain embodiments of formula Va, misOor 1and sis 0, 1 or 2.

In certain embodiments of formula Va, tis 1 and uis 1.

In certain embodiments of formula Va, tis 1 and u is 2.

In certain embodiments of formula Va, tis 2 and u is 2.

In certain embodiments of formula Va, tis 2 and u is 3.

In certain embodiments of formula Va, mis O or 1 and R%is halo, preferably

fluoro or chloro.
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5 1n certain enmbodi nents of formula V, Yis -0-, t is 1

and u i s 2. In certain enbodi nents of fornmula V, Yis
wo 07/006675 1 and u is 1. In certain enbodi mentCI/BP2006/063788
formula V, Yis -0-, t is 2 and is 3. In certain

enbodi ments of fornmula V, mis 0 or 1 and R2 i s hal o,

prefe certain
errbodlﬁfr?%%%émfér#%&meg SO%@!rﬁ{lﬂa V(Jfgﬂll{bn cert ain

embodimentain ehbddmentsaf ¥ormmla ¥a,im anbarRPR1 is fifipreoerachiro.

chl or C 2

ond ety ahbRLARARAM L B th if PRIHE K iThlichefigenty uoro
&r erlarosit xheppgid stopoatfiont digh berziimiddaclohoriag gystem.

di hyd 3| r.ta
en‘oodf rrenl? %ﬁg?dlhl%g i 0§¥ﬁh1e X%FR oaﬁﬁ g@ a}&{aﬁ%gen
| nventd m\tanat;mbxahmleepméﬁﬂmuéaij,;R fand R{lage allayl, RefergdlRnethyl.

4 4 £

o et orbifRbA X forfFE v e BER A R RhllleBand the
RberisRIky: prRi@aPy3nethgd. Ware as defined > > > >
her ei '
is hy g'lrcertzdgl érﬂ?&cﬁ{éltgﬁsgmlf g&gﬁ;oé %Hég IIQIBOL{ %fs'(w h% 1ﬁ/\a€“\1}tlgﬁlﬁéay be
t@retsyldmbggfnrmuia&brtai n enbodi mants of fornula Va,
R10, R11 R12 and R13 are hydrogen,, In certain
enbodi nents of fornula Va, mi oRr*l and s is 0, 1
or 2. In certain enbodi nent 8'%}." I‘d)rrrula Va, t is 1 and
uis 1. 25 1In certain enbodl )sRof formula Va, t is

1 and uis 2. In certain e aﬁ%gré@ts of formula Va, t
is 2and uis 2. In certai ments of formul a
Va, t is 2 and uis 3.,
(R); 0]
(R%),
RS
R4

wherein m, s, t, u, X%, R%, R>, R, R®, R%, R", R", R">, R”, R” and R° are as
defined herein.

In certain embodiments of formula Vb, R® and R® are hydrogen.

In certain embodiments of formula Vb, R and R® together form oxo.

In certain embodiments of formula Vb, R®is hydrogen.

In certain embodiments of formula Vb, RIO, RH, RZ and R" are hydrogen.

In certain embodiments of formula Vb, misOor 1and sis 0, 1 or 2.

In certain embodiments of formula Vb, tis 1 and u is 1.

In certain embodiments of formula Vb, tis 1 and u is 2.

In certain embodiments of formula Vb, tis 2 and u is 2.

In certain embodiments of formula Vb, tis 2 and u is 3.

In certain embodiments of formula Vb, mis O or 1 and R%is halo, preferably
fluoro or chloro.

In certain embodiments of formula Vb, m is 0.

In certain embodiments of formula Vb, mis 1 and R?is fluoro or chloro.

In certain embodiments of formula Vb, m is 2 and each R is independently fluoro
or chloro at the 5 and six position of the dihydroindolone ring system.

In certain embodiments of formula Vb, R? and R* are hydrogen.
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In certain enbodi nents of fornula Va, mis O or 1 and
R2 is halo, preferably fluoro or chloro. WO

wWQO7H006677 PCT/ EP2006/ 063788 -35 I n cert ai nPCT/EP2006/063788

enbodi ments of fornula Va, mig,0. In certain
enbodi nents of fornmula Va, mis 1 and R2 is quoro or

chl or B %&%?C%B@dl cff gengﬁpé ?’F %3 Jn‘aﬁ@%&é‘ﬂ%@ %Ire(f fblﬁmethyl

and eac I'S I hdepen uoro qr c

5 andIms¢extapognbodsments of IfmrrrblémYb mgad & oneé Rf istydsyest end the

nts of fornmula Va, R3 and R4 are
%%%m% T%ﬁﬁ%ﬁ@%% enbodi nents of formula Va, R3 and
R4 are al kyl, preferably nmethyl. 1In certain

i R T P

fommaidr YRi n enbodi nents of formula V the conpounds of
the invention may be 10 represented by formnula Vb:
Rl11 8 R RO NRI3 o R12 ), IfR(R) o N (RS R3 R4
Vb: whereinm s, t, u, XRYNM® R3, R4, R8, RO R10
R11 R12 R13 Rb and R are as ).ned herein. In
certain enbodi nrents of formu 2 Rb and R are
hydrogen. 15 In certain enbodijnents of fornula Vb, Rb
and R together formoxo. |I§n“certain enbodi nents of
formula Vb, R8 is hydrogen. |In certain enbodi nents of
formula Vb, R10, Rl11 R12 3 R13Xare hydrogen. In
certai n enbodi ments qR*fe ad Vb, \xmds 0 or 1 and s
is 0, 1or 2. In certain oy sormul a Vb, t
is1and uis 1. 20 In certain e °’s of formula
Vb, t is1and uis 2. 1In cer : pod\ nent s of
formula Vb, t is 2 and u is 2.
of formula Vb, t is 2 and u is G. < ta\gz

enbodi nents of formula Vb, mis 0 or 1 and i s hal o,
pr ef ewabdein

tisfrom 1to 3;

u is from O to 3; and
m, s, X, Y, R* R’, R*, R, R”, R, R"", R"> and R" are as defined herein.
In certain embodiments of formula VI, Xis -NR-.
In certain embodiments of formula VI, Xis -O-.
In certain embodiments of formula VI, Xis _CRR"-.
In certain embodiments of formula VI, Xis -C(O)-;
In certain embodiments of formula VI, Y is _NRY-.
In certain embodiments of formula VI, Y is -CR°R".
In certain embodiments of formula VI, Y is -O-.
In certain embodiments of formula VI, RIO, RH, RZ and R" are hydrogen.
In certain embodiments of formula VI, misOor 1and sis 0, 1 or 2.
In certain embodiments of formula VI, R* and R* are hydrogen.
In certain embodiments of formula VI, R® and R* are alkyl, preferably methyl.
In certain embodiments of formula VI, one of R? and R* is hydrogen and the
other is alkyl, preferably methyl.
In certain embodiments of formula VI where X is -NR"-, R* is hydrogen. In other

embodiments of formula III where X is -NR®-, R" is alkyl, preferably methyl.
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fluoro or chloro. 25 In certain enbodi nents of fornmul a
Vb, mis 0. In certain enbodi nents of formula Vb, mis

wdad2andode27 i s fluoro or chloro. In certain enboPiCTEPL086/063788

of fornula Vb, mis 2 and each;R2 is independently
fluoro or chloro at the 5 and Ssi x position of the

di hyd t
£ or B! A0l REL R 8 filla, UDWGECUEIRIBEA TS o
PEFO&EP2006/ 063788 -36 In certai n enbodi nents of
f f C C
o CelfoB e dRnRor il oY ncROERSERIL TEHIR areapo
preefdigidy ogéryl.and the other is alkyl, preferably
h t c.

oot ail dde B RATRPRLARRL T i SATRORRES oft of Rogpa R
LR2pgen| and:th@othﬂr {sSRWyS préteraRy mvtthyl. wherein t is from 1
t 3:

o RB'll%iétﬂe &l%ﬁq}ﬁncgntts dO%R g(ﬂéwsh%r e}?i'lsne& ﬁiroerlﬁssof limélndR is
@lkylt piicferavipoctihbring tf othor ishiydroxy., X is - NW.

cert ahpotﬁgts) #@&%ﬁts%ff f({}ﬁ‘rJ@WW}{&&%ﬁSCR% 5d rﬁnﬁ?{ tt@gleﬁlelr with

enbodi nen
therat@n o siimbdhegemt attathed dormub thrdd to S)Q(—ms:mb@(e@rm dthat optionally

I IS = vl n. b
1%%[ dgé %hgt&g;go%gmmga%&e&{r r% Fn?d gl ?reér%ﬂily }rgseckfe{n.boainrl]ents R” and
R%rotgeﬂhnr with ddi atemtte wdfichf tbeymdeatt‘a&thed‘fblsn aOhree bnfonenteaibered
ﬁar}‘g Ccﬂcenﬁgc, of formula VI, R10, Rl11 R12 and R13 are

cY 20 In certain enbodl rrents of formula VI, m
is O hrceitaarﬂnb;odmeﬁ)ts of fomu2a VIR ¢elrtdadgenembodi ment S

erodlTaetein G oip AR gl WS L w2
pref ehad:EIrM1miﬁan)dlments of formula VL, Yis-O-,tis 1 and uis 2.

In certain embodiments of formula VI, Yis-O-,tis 1 and uis 1.

In certain embodiments of formula VI, Yis-O-, tis 2 and u is 3.

In certain embodiments of formula VI, Yis-O-, tis2 and uis O.

In certain embodiments of formula V, misQor 1 and R%is halo, preferably fluoro
or chloro.

In certain embodiments of formula V, m is 0.

In certain embodiments of formula V, mis 1 and R?is fluoro or chloro.

In certain embodiments of formula V, m is 2 and each R* is independently fluoro
or chloro at the 5 and six position of the benzimidazolone or dihydroindolone ring
system.

In certain embodiments of formula VI the compounds of the invention may be

represented by formula Vla:
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In certain enbodi nents of forrmula VI, one of R3 and R4
is hydrogen and the other is alkyl, preferably

woredonpbe6725 I n certain enbodi nents of fornmul a MT/RPBNE063788

Xis -NRa-, Ra is hydrogen. |Inother enbodinents of
formula Il where X is -NRa-, is alkyl, preferably
met hyl . WD 2007/ 006677 PCT/ EP2006/ 063788 -37 In
certain enbodi ments of fornulq Vi, where Xis -CROR-, Rb
and R are hydrogen. In otR odi ments of fornula
VI where Xis -CRbR-, Rb and e alkyl, preferably
methyl. 5 In still other et ts of formula Vi
where Xis -CRbR-, one of Rb apd Ris hydrogen and the
other is alkyl, preferably 2l n yet other
enbodi nents of fornula VI -CRbR-, one of Rb
and Ris alkyl, preferably Nl , and the other is
hydroxy. In other enpeigine of mula VI where Xis
-CRbR-, Rb and R toget her A~ J0 the g@pom to which
they are attached forma thfee tq six<Jjtenbered ring
that optionally includes a hgteres el ected from
0O, Nand S. Preferably in suc }s Rb and R
together with the atomto which the ¢ attached form
a three or four nenbered carbocyclic ring. Pn certain
enmbodivhrenetrsmof, tfo g B, W, RRB®IKS, RYR'Gdgeh R Lsnd R are as defined
ertain enbodi ments of fornula VI, Yis -0-, t is 2 and
01$ 2. 1In certain enbodinments of fornula VI, Yis
-0-, In ¢estalnh embodimicstsf forhmule ¥id, B i3 hydtygdn.nent s of
formuja VI, Yis 0-. t s 1.a 8l . In certain
enboal TSl S BediPisaisipr i Ui B pdjoget” 8T A T 5
| n ceht arnirabbelimentssf Gfrnfuda Wid, 8 VR!', Ri’and ®" art hiyérogen.
and u,is 0. 20 In certai.n e i ments qf formiul.a M, m
20" bt eyl e GRS E R R R BERY b § G e 2
chl or n cdrnaircenb@dimeetyiod dirmanid ¥1ot isflamduwl @1V, mis 0.
In certain.enbodi.nents of foropula.V, is 1l and RZ is
1 uor B SrtrrBra e Rt T SintalelS3t Formul a v,
m i s b andireanbod®ch s of fidepdndent 1s\2 dnlducis@. 25 or
chlorp at. the nd si ositi,on, of, t he .
bonst (i Sau SR BRCaRS SPERIROAR 248G 53y st em 1
cer t almceeaboeth baditnen Bfof fanmid ¥dvin islferdandRindsalafpréfaebly

anentiggﬁn&y be represented by fornmula Via: WO
097/ V6887 PCT/ EP2006/ 063788 -38- RL N Rl

In certain embodiments of formula VIa, m is O.

In certain embodiments of formula VIa m is 1 and R? is fluoro or chloro.

In certain embodiments of formula VIa, m is 2 and each R* is independently
fluoro or chloro at the 5 and six position of the benzimidazolone ring system.

In certain embodiments of formula VIa, R® and R* are hydrogen.

In certain embodiments of formula VIa, R® and R are alkyl, preferably methyl.

In certain embodiments of formula VIa, one of R and R* is hydrogen and the
other is alkyl, preferably methyl.

In certain embodiments of formula VI the compounds of the invention may be

represented by formula VIb:
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282 Ra N(R2)" I >>=0 N(R9)S R3 R4 Via; 1o Rl1
R > 12 R13 and Ware as defined wherein m s, t, u,

wK2007m0d827> R3> R4> Rg> R9> R > > herein. |In CECT/BPIN06/063788

enbodi nents of fornula Via, %_s hydrogen. 5 In
certain enbodi ments of formula R8 is hydrogen. In
certai n enbodi ments of fornul asVi a R10, R11 R12 and

R13 are hydrogen. In certal n|en‘pod| ments of formula
Via, mis Oor 1 and s is B\M 2. In certain
enbodi nents of fornmula Via, Q,(®».;1 and uis 1. In

certain enbodi nents of forptl Wa, t is 1l and uis 2.
10 In certain enbodi nents of flormula Via, t is 2 and u
is 2. In certain enbodi mentg@”of fornula Via, t is 2
and u is 3. In certain emboli et of formula Via, m
is Oor 1 and R2 is hal o, 4 Qbly fluoro or
chloro. In certain eppdi g of Mepmula Via, mis O.
15 In certain enbodi ment qula Vigsmis 1 and R2
is fluoro or chloro. In cerfain & nfs of formula
Via, mis 2 and each R2 is inge fluoro or
chloro at the 5 and six positi
benzi m dazol one ring system | - e di ments of
formula Via, R3 and R4 are h drogen In certdin
enbodivirerstismo, 1o RR ARV, RRB aRH, R4, B RainkyRC arc as defincd
ﬁ&g{nerably methyl. 20 In certal n enbodi ments of

romula Via, one of R3 and R4 is hydrogen and the
ot her In @rmiﬂ@thbodlmeﬁer(ﬁlﬁirmuiet’ﬁle aheé RE ecthgdrogen.
|e m/) g 2*1{'[(?6?‘[@% eoml%(g 4 ﬁlIgH s%f %rn{url] evg O[Ema%lﬂrigsto é)e\}?eg I%g%oxo
2007/ DOGBAh @ﬁm&mm@/fﬁﬁaﬁﬁasvmm Rﬂé R 2 and R" are hydrogen.

In certain embodiments of formula VIa, R® is hydrogen.

In certain embodiments of formula VIb, m isQor 1 and sis 0, 1 or 2.

In certain embodiments of formula VIb,tis 1 and uis 1.

In certain embodiments of formula VIb, tis 1 and u is 2.

In certain embodiments of formula VIb, tis 2 and u is 2.

In certain embodiments of formula VIb, tis 2 and u is 3.

In certain embodiments of formula VIb, m isO or 1 and R%is halo, preferably
fluoro or chloro.

In certain embodiments of formula VIb, m is O.

In certain embodiments of formula VIb m is 1 and R* is fluoro or chloro.

In certain embodiments of formula VIb, m is 2 and each R*is independently
fluoro or chloro at the 5 and six position of the dihydroindolone ring system.

In certain embodiments of formula VIb, R? and R* are hydrogen.

In certain embodiments of formula VIb, R? and R* are alkyl, preferably methyl.

In certain embodiments of formula VIb, one of R? and R* is hydrogen and the
other is alkyl, preferably methyl.

In certain embodiments the compounds of the invention may be represented by
formula VII:
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8 RDRC (R)" 0 N(R9)S R3 R4 VIb; wherein m
s, t, u, R, R3, R4, R3, RO RIOR11l R12 R13 Rb and R

wae@®7mssedefi ned herein. In certai n enbodi ment BCDEP2006/063788

formula VIb, Rb and R are hydrggen. 5 In certain
enbodi nents of formula Vb, Rb and R together form oxo.
In certain enbodi nents of f grrula VIib, R10, R11 R12

and R13 are hydrogen. In c rtal n enbodi ments of
formula Via, R8 is hydrog In certai n enbodi ments of
formula VIb, mis 0 or gis 0, 1or 2. 1In
certai n enbodi ments of fo VIb, t is1and uis 1.
10 In certain enbodi nents formula VIb, t is 1 and u
is 2. In certain enbodi msns of formula VIb, t is 2
and uis 2. In certain e i

n epgotivre(s of formula Vib, t
is 2 and uis 3. In dBN odéwems of formul a
VIb, mis O or 1 and R2 i ~\Npreferaghjy fluoro or

chloro. 15 In certain enbodiments\ of &demila VIb, mis
0. In certain enbodi nents of R3+MItg mis 1 and R2
is fluoro or chloro. In certaing i npats of fornul a
VIb, mis 2 and each R2 is independen fruoro or
chloro at . the 5 and six position of the

di hydBFiSH61 one ring system In certain enbodinents of

formul a Yih N-R3 -apd a4 are hydrogen. 20 In certain
enbodi ment s of fosrrry a Vi R3 and R4 are al kyl,

pr ef er ablyS.ieRWK ; K ’IRﬂa%rRt aieris dRbdi eEsies of fornul a

VIb, pn&r@in e?ﬁb@diﬂler?{& df%rHMﬂz[ VUeR i@Ng the other is
al kyl prefer abl . I'n certain enmbodi ments the

conpoliesstagy cm 1¥nﬁ9@rﬁ’lfif%ﬁl%ynb§1$@d¢esent ed by
fOEVI{I)UirﬁceWaln 6 BRRA (sQP &AL IPCN, KRLO06/ 063788 -40 R8

In certain embodiments of formula VII, m is O or 1 and R* is halo, preferably

fluoro or chloro.

In certain embodiments of formula VII, m is O.

In certain embodiments of formula VII m is 1 and R? is fluoro or chloro.

In certain embodiments of formula VII, m is 2 and each R* is independently
fluoro or chloro at the 5 and six position of the benzimidazolone or dihydroindolone ring
system.

In certain embodiments of formula VII, sis0, 1 or 2 and R’ is halo.

In certain embodiments of formula VII, R® and R* are hydrogen.

In certain embodiments of formula VII, R® and R are alkyl, preferably methyl.

In certain embodiments of formula VI, one of R* and R* is hydrogen and the
other is alkyl, preferably methyl.

In certain embodiments of formula VII, Y is-N-.

In certain embodiments of formula VII, Y is -CH-.

In certain embodiments of formula VII, the subject compounds may be

represented by formula VIla:



10

15

20

(RRR)ml >== O~ N(R9)S R3 R4 VIl wherein: Yis -N
or -CH and; m s, X, R, R3, R4, R8 and RO are as

waedforoed7herein. 5 In certai n enbodi nents of POT/RP1086/063788

VI, Xis NH In certain enbodi pents of fornula VI1, X
iIs CH2. In certain enbodinents of formula VI1, Xis
C=0 In certain enbodi msntssof formula VI, mis 0 or
1 and RZ is hal o, preferably fluoro or chioro. 10 In
certain enbodi nents of for aVlIl, mis 0. In certain
enbodi nents of fornmula VI mis 1 and RZ is fluoro or
chloro. In certain enbodilpentg of formula VI, mis 2
and each RZ i s independent fluoro or chloro at the
5 and six position of the benzi midazol one or

di hydr oi ndol one ring SYS In certain

embodi nents of for mulR)M —® or 2 and RO is
halo. In certain enbodin a)vll, R3 and
R4 are hydrogen. In certain enbod £ of formula
VIl, R3 and R4 are al kyl, preR { yl. In
certain embodiments of formla M,
is hydrogen and the other is alkyl, prefeyghly
methyl. 20 In certain enbodinments of formula VII, Yis
-N-. WhEeWertai n enbodi ments of formula VII, Yis -CH.
I n certaykg Wd'(jme@hg of formula VII, the subject
compounds l% r%presgnt ed b% for rrul a Vilax WO
2007/ 00687% oY) RoIOG6A &8 3w delimed Iiggeng () Y H N

( R2) " 1fcertain embodiments of formula VIIa, m is O or 1 and R* is halo, preferably

fluoro or chloro.
In certain embodiments of formula VIlIa, m is 0.
In certain embodiments of formula VIIa m is 1 and R?is fluoro or chloro.

In certain embodiments of formula VIIa, m is 2 and each R* is independently

fluoro or chloro at the 5 and six position of the benzimidazolone or dihydroindolone ring

system.

In certain embodiments of formula VIla, sis 0, 1 or 2 and R’ is halo.

In certain embodiments of formula VIIa, R® is hydrogen.

In certain embodiments of formula VIla, R%is methyl.

In certain embodiments of formula VIIa, R® and R* are hydrogen.

In certain embodiments of formula VIIa, R? and R* are alkyl, preferably methyl.

In certain embodiments of formula VIIa, one of R* and R* is hydrogen and the
other is alkyl, preferably methyl.

In certain embodiments of formula VII, Y is-N-.

In certain embodiments of formula VII, Y is -CH-.

In certain embodiments of formula VII, the subject compounds may be

represented by formula VIIb:
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N (RS R3 R4 VIla wherein: Yis -N or -CH and; m
s, R2, R3, R4, R8 and RO are as defined herein. 5 In

weenrmddgs7enbodi nents of fornula VIla, mis O opCIEP2vd6/063788

RZ is halo, preferably fluoro,or chloro. In certain
enbodi nents of fornmula Vila, mis 0. In certain

enbodi nents of formula VIlagmis 1 and RZis fluoro or
chloro. In certain enbodingnts of fornula Vila, mis 2
and each RZ is independent 10 fluoro or chloro at
the 5 and six position off the]benzi m dazol one or

di hydroi ndolone ring systemJln certain enbodi nents
of formula Vlla, s is O, r 2 and RO is halo. 1In
la VIla, R8 is hydrogen.

' y VIla, R8 is nethyl.
H=a0Vlla, R3 and R4

certain enbodi nents of for
In certain enbodi nents of f
15 In certain enbodi FRShts
are hydrogen. In certain 8 ]
R3 and R4 are al kyl, preferably

In certain
enbodi ments of fornula Vila, ghe and R4 is
hydrogen and the other is alkygkt p

In certain enbodi nents of formula VIT;
certain epbodi nents of forrmula VII, Yis -CH. In

cert aPASEHbodi nents of formula Vi1, the subject
conpounds iymy pecH-gpaesented by formula ViIb: WO
2007/ 006677 BCT{ EP2Q06/ 063788 -42 R8 1 (N) Y (R2)"
0 N (R9)S s, 1> B Ry R gnd \fh @recaspletined herein.

In certain embodiments of formula VIIb, m isO or 1 and R%is halo, preferably
fluoro or chloro.

In certain embodiments of formula VIIb, m is 0.

In certain embodiments of formula VIIb m is 1 and R? is fluoro or chloro.

In certain embodiments of formula VIIb, m is 2 and each R*is independently
fluoro or chloro at the 5 and six position of the benzimidazolone or dihydroindolone ring
system.

In certain embodiments of formula VIIb, sis 0, 1 or 2 and R’ is halo.

In certain embodiments of formula VIIb, R® is hydrogen.

In certain embodiments of formula VIIb, R%is methyl.

In certain embodiments of formula VIIb, R and R* are hydrogen.

In certain embodiments of formula VIIb, R* and R* are alkyl, preferably methyl.

In certain embodiments of formula VIIb, one of R* and R* is hydrogen and the
other is alkyl, preferably methyl.

In certain embodiments of formula VII, Y is-N-.

In certain embodiments of formula VII, Y is -CH-.

Where any of R!, R%, R?, R*, R’ R®, R’, R®, R’ R'>, R}, R'>, R”?, R R”, R, R*, R",
R, RE, R", R, R and R" herein are alkyl or contain an alkyl moiety, such alkyl is preferably
lower alkyl, 1.e. C;-Cealkyl, and more preferably C;-Caialkyl.

Representative compounds in accordance with the invention are shown in Table 1
together with melting point or mass spectrum M+H, and the experimental examples
(described below) associated with each compound. Melting points shown are for the

corresponding hydrochloride salts unless indicated otherwise.



Yis -N- or
as defined herein.
wo/kdob/oogeri s O or

or chloro. In certain enbodine
is 0. In certain enbodiments o
and f.l uoro or chl oro.
formu

-CH and; m s,

1 and R2 is hal o,

s of fornmula V|
formula VIIb mi

R2, R3, R4, R8 and RO are
5 1In certain enbodi mrents of fornul a
pr ef er abl y p¢1/8P2006/063788

b, m
s 1

In certain enbodi nents of

I'b, mis 2 and each R2 is independently 10

quoro or chloro at the 5 and six position of the

éﬁ
{
&

1-benzyl-1,3-dihydro-

benzoimidazol-2-one

heo Aaznal AN Pa AAAl AnA vl AN vt A
UCIILI II UaLUI UIIC UI UI ||yU| UI IUUI UIIC I I IIU DyDL CIII [8
certaln enbodi nents of formhla VIIb, sis 0, 1 CME ©
#nd RQSirsctth 0. In certai n| &ubedAwenicsn)of f or miIM+H
VH-b—+R8 is hydrogen—r—~eeftai-n—enbedi-rents—of
fornu b, R8is thyl. |15 I n certain enbodijnents
of for ;g alVi I b, R3 and R4 aieBdnyyrbpmporazinnl-ger t|ai390 °C
nbod of formula VIIDb 1?3%%2 R4 are al kyl|,
Erefe'abl mIe_IthyI In certain di ments of farnula
VI | b, | opexof r\RS and R4 is hydeogénidand-2-bee ot her is
al kyl @ o nmethyl. In certain enbodi nents of
for mul a~N#AT~NYi s = 20 I'n certain enbodi nentg of
formula VII, Yi . Where any of Rl, R R3 R4 RS
R6, Rl R R?, RL 1, R12] R13, Ra, Rb, Re, Rd, Re,
Rf, RB, Rh, R, R and Rk herein are alkyl or cagntain
an al <y| NI %such al kyl |is preferabl y | ower
| ky| J/ al ky| and Ii%ﬁ rabl Yy 253.5-254.8 °C
%I - CAal kg Representative uﬁds i n accordance™ '
with theJinvention are shovmmqthyTamine cthoxds-ltpget her
W th Npoi nt or mass $ I _4 he
exper |l es (desc¢r &&hdpug&l\é‘r%udg%goci at ed
Wi th oupd= Melting|po¢nts shown are for the
correspondi ng\-h hI oride|salts unless indicatled
ot her Ni se. WO 2002/4006677 PCT/ EP2006/ 063788 - 43-
TABLE MNP (‘/ # Structure Nane (Autnnnrﬁ) MeH- H N ()
1- Ben7y| Zéﬁem n-1-yl- »300 C 1 N 1,3-di hydro N
Benzoj mi a/Zﬁ dne N >==0| 1-Benzyl-3-methyl-4-(2- 203.8-205.1°C
/CH methylamino-ethoxy)-1,3-
N>=o dihydro-benzoimidazol-2-
N one
4 4-(Azetidin-3-ylmethoxy)- | 210.0-216.6 °C




O H2 fNCH3 1-Benzyl-4-(2- 253.5-254.8 C H
nmet hyl am no- et hoxy) - 1, 3 N >==0

waledwydoe@sbenzoi m dazol -2- one N OL H3
1- Benzyl - 3- net hyl - 4- (2 203.8-2p5.1 C /
met hyl am no- et hoxy) 3 N >==0

JN BHBEP2006/063788

ao

gthyero-benzotmdazol=—2—one—N-OLt—HN= oC]
4- (Azeti di n- 3-yl met hoxy) - 210. O 216. 6 0 1-berzy -
#, 3- d| BydetoreH benzoi m dazol 1 Naored Audminp==0 _ O|WD+H
2007+-p0667F—PCH-EP2006/-063788—44M—C—#-Strdeture

Nanme ( Aut orfo N H NCH350~CH318enzyI-4-(3-
$86. 511895 C Cq\| di nmet hyl am nBepryipt- CBey) N >= 186.5-189.5 °C
1, 3-di hydr o- Hbenzm m dazol

1- Benty; Byrrolidin-3- 2781%§E%§mglocpmpoxy)

yl met h 1,N =H hydro 1,3-dihydro-
\_@ benzoimidazol-2-one
H
N
6 1-Benzyl-4-(pyrrolidin-3- | 226.0-228.9 °C
ylmethoxy)-1,3-dihydro-
o

H benzoimidazol-2-one
N
fl o

NH
7 /O 1-Benzyl-4-(piperidin-4- 260.9-263.3 °C
¢ 7 yloxy)-1,3-dihydro-
©:N>:O benzoimidazol-2-one

H
N
8 /C/ 4-(Azetidin-3-yloxy)-1- 181.0-184.0 °C

H benzyl-1,3-dihydro-
>=O benzoimidazol-2-one

9 S:LH (R)- 1-Benzyl-4- 239.5-241.8 °C
(pyrrolidin-2-ylmethoxy)-

§ 1,3-dihydro-
>: o benzoimidazol-2-one




O H benzoi mdazol-2-one N N>==0 _ O NH7
1- Benzyl - 4- (pi peridin-4- 260.9-263.3 C O
WO b@2/¥)6617 3- di hydro- H N Y O benzoi m dazol - 2- 6POIEP20bb/063788
O H8 0 4-(Azetidin-3-yloxy)-Js 181.0-184.0 C H
benzyl 1, 3- d| hydro N O benzoi mdazol-2-one _ O 9 NH

LB\ 1 Nan-—2y 2200 L 241 f'\ a

\F\)' L DCIILyI "-I-' LOJ. I- 1. U [8)
(pyrrolidin-2- yI nmet hoxy) N 1, 3-di hydro- N >==0 MP ¢
Benzo Sirdetntd -one WO 2007/ 0@6&AAURGDNMEP2006/ 063VI8H

AL ND f"l No { At A N-LL Cllc

a)
TJ 1V TI" ull UL;L uu C I\U.IIC Ut urtotTy Vit T T ol S \v)

1- Benz 43 p| perazin-1-yl- 284.6-285.9 C ( N
10 3- d H benzoi m dazol { 2-Reneyl-DpiderazinAl-yH N 284.6(285.9 °C
1- Beng p| perazin-1-yl - 24}’]3._911-15;&%: 3 C

H benzoimidazol-2-one
o
N

H
N
11 [ j 1-Benzyl-4-piperazin-1-yl- | 241.0-242.3 °C
N 1,3-dihydro-indol-2-one
O
O
H

12 [ j 1-(3-Fluoro-benzyl)-4- >300°C
N piperazin-1-yl-1,3-dihydro-

©j>: indol-2-one
O F
N

H
N

13 [ j 1-(3-Fluoro-benzyl)-4- 247.8-248.1°C
N 0 piperazin-1-yl-1H-indole-

2,3-dione
(¢} F
N

N
14 < ) 4-[1,4]Diazepan-1-yl-1-(3- | 354
N fluoro-benzyl)-1H-indole-

2,3-dione
o] F
N




N 1, 3-di hydro-indol-2-one O_ O HEN 12
1- (3- Fl uoro-benzyl)-4- >300 C N

w@e@enawin-| -yl -1, 3-di hydro- indol-2-one O F BCIMEP10&63788
13 O 1-(3-Fluoro-benzyl)-4- 247.8-248.1 C No

pi perazin-1l-yl-IHindole 2,3-dione OF 6:N H N 14

nnnnnn QAL A

PN

L 2l [ +]Da4cpa||-=-y=-1-(3- PoHF N—o 0

fl uor p-benzyl)-1H ndol e- 2,8-dione O F 6~N WO MPC/

#007/ pB66GMrePCT/ EP2006/ 0637 8Named@uhoBi) # StrudduHe
1 2 92

nnnnnn

Narre—{-Avtprom—MHH—H-N—3I5+1—(3-—Fuoero-—benzyt )33
354 N CH 3 di net hyl - 4- pi perazi n-1-yl
153-di Hydrd-i ndol - 2-one O FIN3Hlud6-t@nzN-Gi33 354

1-(3-1l Cl)\lr H'fenzyl )-4-(2- 2 Léin%étﬁ%lﬂ—%ip%razin—l—yl—

CH, . .
1,3-dihydro-indol-2-one
O F
N

H
N<
16 o7 CH, 1-(3-fluoro-benzyl)-4-(2- 213.2-213.9°C
o c methylamino-ethoxy)-1,3-
N f dihydro-indol-2-one
H
N
17 [ j 1-(3-Fluoro-benzyl)-3- 208.4-209.8 °C
N™ H.C oH hydroxy-3-methyl-4-
piperazin-1-yl-1,3-dihydro-
0] F
N f indol-2-one
N
18 < ) 4-[1,4]Diazepan-1-yl-1-(3- | 178.3-181.5°C
N fluoro-benzyl)-1,3-

dihydro-indol-2-one
o] F
N

19 1-(3-Fluoro-benzyl)-4- 221.1-223.7°C
piperidin-4-yl-1,3-dihydro-

indol-2-one




O F net hyl am no- et hoxy) -1, 3 N di hydro-i ndol

-2-o0ne

HN

17 C 1-(3-Fluoro-benzyl)-3- 208.4-209.8 C N H3C (H

W yar o067 8- net hyl

-4 pi perazin-1-yl

-1, 3- di hydr oPCTEP20bb/063788

indol-2-one HN 18 ) 4-[1, 4]} azepan-1-yl-1-(3-
178.3-181.5 C CN fluoro-benzyl)-1,3
athyafo-—tndol=—2-ore—O+F6N—HN—19 5
1- (3-Fl uoro-benzyl)-4- 221.1-223.7 C MPC/
pi per | Sirnetdrey| - 1, 3- di hydr o- | Nadwl (A2t@men) O F H |WVO
2000667 7—PCH EF;?OOS/ 0637+38—AF—MP—C—#-Strdeture
Nane AutonoW\H 20 HN, CH3
20 Benkyl - 6- §hl ov0- 4-¢H2- 188 0-Be@yl6-Glond-4-(2- 188.0-190.1 °C
met hyl am notgt haxy) - 1, 3- (T akt). Gl N & .,
di hydr o- b§ m gm_@ -2- Dmoﬁ@/l mﬁfﬂbmﬁPéﬁs (TFA salt)
1- Benzy| A Qg 0- 4- (2- 316 dMydro-benzoimidazol-2-
net hy & no- et ho y) - 0 'Orl}le_
di hydr o- benzoi m dazyl - 2-
N
21 0/\H/ “CH, 1-Benzyl-6-fluoro-4-(2- | 316
N>: methylamino-ethoxy)-1,3-
o)
N dihydro-benzoimidazol-2-
F
O |-
H
/\/N\
22 T 5 % 1-(2-Fluoro-benzyl)-4-(2- | 251.7-252.5°C
N>=O methylamino-ethoxy)-1,3-
N dihydro-benzoimidazol-2-
\_Q one
F
H
/\/N\
23 T CH, 1-(2-Chloro-benzyl)-4-(2- | 248.4-249.7 °C
N>=O methylamino-ethoxy)-1,3-
N dihydro-benzoimidazol-2-
\_Q one
cl
N
2 0/\H/ “CH 1-(3-Fluoro-benzyl)-4-(2- | 219.9-220.6 °C
N>:o . methylamino-ethoxy)-1,3-
N dihydro-benzoimidazol-2-
one




\ Oone H N 22 0 HcH3 1-(2-Fluoro-benzyl)-4-(2-
251.7-252.5 C N o nethyl am no-ethoxy)-1,3 N

waledwydoea@sbenzoi m dazol - 2-

one

one

1- (2- Chl or o- benzyl ) - 4- ( 2- 248_.4]g_249. 7C No
met hyl am no-et hoxy)-1,3 N _ di hydro-benzoi m dazol - 2-

F H 23 H cPBI/EP2006/063788

ofre—phe—C—H—N—2470 H3 MP°C/
1- (3- Fl uoro-benzyl)-4-(2- 219.9-220.6 C N >==0
fret hy| amictoreet hoxy) - 1, 3- F NNanteydwosrvemz oi mi daz dV+B-
\—enreWO—2007/-R06677+—PCH-EPROO6/063788—A3—M—EH—+#
Structure NanmpN(Autonom) MtH H N 25 0,,~ cH3
25 ( 3- Chl benz§) - 4- (2- 213-(8-CldrBb@zyl4>2=0 |213.8-214.5 °C
met hyl a @t hoxy) - 1,3 N di hydro-benzoi m dazpl -{2- one
H 26 H 1- 32=3- did! uor o- agﬁeghﬂ?%@ﬁ‘-o e?f}%?%y?gfgm. 6 C
N o (2-% yinam na- gt hoxy) 6dihydro-benzoimidazol-2-
one
H
O/\/N\CH ‘ .
26 5 3 1-(2,3-difluoro-benzyl)-4- | '238.8-241.6 °C
N>= o (2-methylamino-ethoxy)-
N 1,3-dihydro-
benzoimidazol-2-one
F F
s
27 1-Benzyl-4-(2- 282
H methylamino-ethyl)-1,3-
N: o dihydro-benzoimidazol-2-
N one
H
N
28 [ j 1-Benzyl-6-fluoro-4- 300 °C
N piperazin-1-yl-1,3-dihydro-
H
N benzoimidazol-2-one
>=o
F N :
H
N
29 [ j 1-(3-Fluoro-benzyl)-6- 300 °C
N fluoro-4-piperazin-1-yl-
H
N 1,3-dihydro-
N>: © F benzoimidazol-2-one
F




N - 1,3-di hydro \ benzoi m dazol -2-one F F HNCH3 27

1-Benzyl -4-(2- 282 H nethylamn o -ethyl) -1,3 N >==0
waledwydea@sbenzoi m dazol -2- None H N 28) PCT/EP2006/063788
1- Benzyl - 6-fl uoro-4- >300 C N
pi perazin-1-yl-1,3-di hydro- ?\? benzoi m dazol - 2-one F
N—HN—29—"C()—1(3-Fuvoro-benrzy)-—6=—>300C—N MP°C/
fluorop-4-piperazin- |-yl CN 1, 3-dihydro o
#enzo Sirdetntd 2-one F N WDNZiﬁ&K/Pﬁlthﬁﬁ)YIY) M+H
PCTII E # SL T ubl UI C Nan"e
(Aut o 1 (4- Fl uoro- benzyl ) - 6-
301.3 )-144(P2uasmtlifaplzﬁm46no- F 27182719 °C
et hox) |md . HN 31
o O BBl R32 5 dr Juing"c)
>==0 |re Bethixy)-1,3-dihydro-
di hyd benzoimidazol-2-one
31 1-(4-Fluoro-benzyl)-4-(2- | 250.9-251.9 °C
methylamino-ethoxy)-1,3-
dihydro-benzoimidazol-2-
one
32 1-Benzyl-4-pyrrolidin-3-yl- | 256.9-257.3 °C
1,3-dihydro-
benzoimidazol-2-one
33 1-Benzyl-6-fluoro-4- 267.8-269.9 °C
pyrrolidin-3-yl-1,3-
dihydro-benzoimidazol-2-
one
N
NN
34 7oL 1-(3-Fluoro-benzyl)-6- 312
N>=O . fluoro-4-(2-methylamino-
£ N ethoxy)-1,3-dihydro-
benzoimidazol-2-one




/| Fone H N 32 1-Benzyl
256.9-257.3 C H 1, 3-di hydro-
wW0200380dd71- Benzyl
pyrrolldln 3-yl -

-4-

1,3- N>==0dih

pyrrolidin-3-yl-

N benzoi m dazol - 2-

one N

-6-fluoro-4- 267.8-269.9 C HCI/EP2006/063788
r o- benzoi m dazol -

2 one

NOL H 34OCH31(3 Fluoro benzyl) 6- 312 N >==0

F—Huroro—4-(2=tethytamno-—TF1—N MP °C/
et hoxy) - 1, 3-di hydro- benzoi i dazol - 2- one WD
#007/ pB66GWrePCT/ EP2006/ 06378 ame (B@tonn)C/  # M+H
St+uettreNarre—(Antenem—MHH—HN—35
1-(3-Fl o- benzyl)-4- >300/C H piperidin-4-yl-
353-d N benzoi ni dazol 1 2- (6r1§uoﬂo -benz@®)B- N H>300 °C
1- (3-Fl -benzyl)-4- 177. 6-
pyrroli 31le -1,3 ~ N> F| § 1pﬁr18 Egle?’goﬁlﬂﬁ%drgaz | - 2-
N one benzmmldazol 2-one
=
O
N
36 1-(3-Fluoro-benzyl)-4- 177.6-179.3 °C
H pyrrolidin-3-yl-1,3-
N>=O F dihydro-benzoimaidazol-2-
N one
H
N
37 1-Benzyl-6-methyl-4- >300°C
H piperidin-4-yl-1,3-dihydro-
N>=o benzoimidazol-2-one
H,C N C
N
38 1-(2,3-difluoro-benzyl)-4- | 238.0-240.8 °C
H pyrrolidin-3-yl-1,3-
N
>=O dihydro-benzoimaidazol-2-
N one
E F
H
N
39 1-(3-Fluoro-benzyl)-6- 340
H methyl-4-piperidin-4-yl-
N .
>=o E 1,3-dihydro-
H,C N :{ benzoimidazol-2-one




N 37 1-Benzyl

1, 3-di

- 6- met hyl -
hydro N >==

o0 benzoi m dazol

- 2-o0nhe

>300 C H piperidin-4-yl-
H3C N H 38

wdad.2q02/0@6d1 f | uor o- benzyl )-4- 238.0-240.8 C H PCT/EP2006/063788

pyrr ol

idin-3-yl-1,3- N>=

=0 dih

one F F HNZ39 1- (3 FI uoro benzyl ) - 6 340 H

r o- benzoi mai dazol

-2- N

|||::L||y 4= |JI pert —eh—fi= '-r-yl —N—==0+—"1,3¢l ||yU| o—HI& MOC/
benzoi m dazol - 2- one WD 20071006677 PCT/ EP2006/ 06 .\”M}g
#51 MPS@hctute Structure Nane Namec(Mnc)ndm-)H HN |40+H
6—+Hupro—+{(3-fuore 360—E—H-benrzyH)
-4-pi perighNQ-4-yl N 1,3-dihydro- FF N _
B@énzoi m dazoll-2-one H N 4L6(Eluoro 1-(3-fluoro- >300°C
(S)-11(1- yl -ethyl)-4- 32
pi perazin-1-yl 41, 3-di hydro N %%nzﬁ’z)o R%pgﬂd%ll ’Zl ong N
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aspect of rerd | OrF proyi des a nethod for treating
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subj ect conpri sil\ng ni stering to the subject |a

N
66 [ j 7-Chloro-1-(3-fluoro- 273.4-275.0 °C
benzyl)-4-piperazin-1-yl-
1,3-dihydro-indol-2-one

67 [ j 5.7-Dichloro-1-(3-fluoro- | 394
N benzyl)-4-piperazin-1-yl-
Cl 1,3-dihydro-indol-2-one

Another aspect of the invention provides a composition comprising a
therapeutically effective amount of at least one compound of formula [ and a
pharmaceutically acceptable carrier.

Yet another aspect of the invention provides a method for treating a central
nervous system (CNS) discase state in a subject comprising administering to the subject a
therapeutically effective amount of a compound of formula I. The disease state may
comprise, for example, psychoses, schizophrenia, manic depressions, neurological
disorders, memory disorders, attention deficit disorder, Parkinson’s disecase, amyotrophic
lateral sclerosis, Alzheimer’s disecase or Huntington’s discase.

Still another aspect of the present invention provides a method for treating a
disorder of the gastrointestinal tract in a subject comprising administering to the subject

a therapeutically effective amount of a compound of formula (I).
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Bl isp Bl DR R st B bR Rl b SF e b scablal ! wilk & sons:
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%‘F‘S’ﬂtg & SEE%'(% ed% he \él\{i 166%“% ﬁﬁqgg Te er}:e 8tﬂil%alség?%ﬁ%%mamed
ar isvgrpdicytion. | | ust rat i ve of sorre met hods by which the

conpounds of th vent on C
synt hiﬂ‘? be mga‘i’ﬁ 'b‘ﬂ@’e 85“?? 4ts %fﬂge %“ﬁ%’&%ﬁmn schemes can
By RbIARiad d padiditd Cfralesﬁddamﬁg Warem®naR@éhnidquesidclutlinlg baenot
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BidegR itk OB uhitenn Gt St ecdog i eI Sucn
Slatdiialsngn e tkirb@bszedndinighen vontienaeaaat dsclodingp@ysical constants
syntheti.c. reaction schenes can be isolated and
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distillation, stallization, romat o ragtgly, and the

panekicted jogeriy | ‘Hﬁ L PP AIPS T aB’éOScP qralk't TG4qting temperature
gé’ Sf‘ﬁbﬁ%buﬂel%”@ 10 laPGHUGBRE, RRYSHERtaPRS A0St 0 9@% about

spéctral data. Unless specified to the contrary, th
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e 1 2@&%91 %%LPSEI‘%IC oﬁé’%;fﬁtﬁétf&?r@%ﬁ%en&%ﬁ &px%p%lé compounds

abibatinvwcobon, (vdrercamm elnp)YtRe nﬁe RAtRP; B7 an@Ry are zatsﬂ@ﬁnedzlmerem

S RFORTSn HREL AL USHERYES0BRE Y RAEH Lfd REOSEANA

prepasatipn oﬂthembjeﬂ&OHMun% ,an&?heqndcdaarew%%hsmd &fis pely exemplary.

g}?ercﬁ:icré'xamples of the procedure of Scheme A are provided in the following

Experimental section.
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exenpl ary. Specific exanples gf the procedure of
Schene A are provided in the follow ng Experinental
section. WD 2007/ 006677 PCT/ §P20 6/ 063788 -59 R N~-R

R-11 R N F AP7 R6 dR6 R YR5 Step 2 Y R5 30RX _R’
NOQ(Rz)msRasz)NOQAr 2) RR(R3 (RmRa R

HY NR~ F H2N 14 d NH Ar b B *14'" R NR7 RR R
8 R6 RloY REHMB " spep 3 StefR4 5 SWPAH2 30 Y RY R

redudt i on (ﬁZ)m hosgene ONH (RZ)m 1 O f R3AR__NO

\(% * Ry RR: t4RI% (S A In step 1,0f Sekiers ’
di f uorgénFtro dund a | at ed, ) Rani ne NH

conpound=b to affgrdﬁ conpoundec. In thl% rdaction Yg

may be O or NRd. The reaction “of 5 step 1 may be RS/J??N

carried out in thé*\ trBsence of potassi um carbonate or R’
ot her weak base und ol ar solvent conditi onSR\\Nﬁ%re

one or both of R a’%’F%S are hydrogen, a suitabl

am nétepBot ecti on/ eleot ectionggprategy may be u N

f otHHowet—by=depr o NHon after step 4 bel ow. YheR
f | uoedICEPnOUP&))g pound a pmygene certai n enpadi

be replaced wt @f | eaving groups. ) @
an aral kyl ati ong reac ‘PIS ef fected by treatxen

conpound c vvlth' 1)% amne d to provide s A=A
ar al kyl ami no con‘poundRe Ar may be aryl or heterBapyl
as

SCHEME A

In step 1 of Scheme A, difluoronitro compound a is treated with amine
compound b to afford compound ¢. In this reaction Y may be O or NR?. The reaction of
step 1 may be carried out in the presence of potassium carbonate or other weak base
under polar solvent conditions. Where one or both of R” and R® are hydrogen, a suitable
amine protection/deprotection strategy may be used, followed by deprotection after step
4 below. The fluoro groups of compound a may in certain embodiments be replaced
with other leaving groups.

In step 2, an aralkylation reaction is effected by treatment of compound ¢ with
aralkyl amine d to provide aralkylamino compound e. Ar may be aryl or heteroaryl as
noted above. In many embodiments compound d may be a benzyl amine. This reaction
may also be carried out in the presence of potassium carbonate or like mild base under
polar solvent conditions.

A reduction is carried out in step 3 to reduce the nitro group of compound ¢ and
provide aniline compound f. A mild reducing agent such as sodium dithionite, in polar
protic solvent, may be used in this step.

In step 4, a cyclization is achieved by treatment of aniline compound f{ with
phosgene or a phosgene equivalent to form benzimidazolone compound g.
Benzimidazolone compound g is a compound of formula I in accordance with the
invention.

Many variations on the procedure of Scheme A are possible, as will be readily

apparent to those skilled in the art. In one such variation, compound b may be replaced
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subseq @ Y| ati o¥egiep may , al pexgarried diep2o

i nt(Rogm | for these vari :r ‘ne B—betow—>
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SCHEME B

In step 1 of scheme B, indole compound h undergoes an N- alkylation by reaction
with alkylating agent i to form the 1-substituted indole compound j. In step 2 compound
jis treated with amine compound b to afford compound ¢. The group X may be O or
NR? as noted above. The presence of potassium carbonate or other weak base under
polar solvent conditions may facilitate the reaction of step 2. Where one or both of R’
and R® are hydrogen, a suitable amine protection/deprotection strategy may be used,
followed by subsequent deprotection.

In step 3 indole compound k undergoes bromination by treatment with N-
bromosuccinimide or other bromime source (not shown) to yield 3-bromo indole

compound 1. Bromoindole ]is then subject to oxidation in step 4 to provide
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by reaction wth alkylating agent i to formthe
1-substituted indole conmpounds. In step 2 conpound

T N

prtesenioeerdfonpot assi um car bonate or ot her weak base

under [ facili ol
Feact RS LRSS GRARY ! AT mpBEd e rabn Ry hercin R' s
apgrhlydin ggeoyp. dnseh¢rabCd- iamileasingreotucsvich as biepriot ecothenhalo,
%ric{ 9&1?&%}{3 ?ﬁﬂﬁ RfR:u eq{‘* t(ﬂﬂ d’a% Rgugrggghl&ﬂlgd herein.
epro action: of e conmpoun goes
brom nati on by treat ment vvlth N- 20 bronosucci n| m o
or other brom ne source (not shqﬁ?vn) to yield 3-
i ndole conpound 1. BromoindgieN1l is then S%’?‘J e¢t
oxi ddtion in stes&pél to prayide 007/399§6

R eunds f@rrrula2 pfiergin RL is (@7
pyrr®lidirlyl group.RPn Schehe C L a Peaving gro ~Ar
such as brom ne or other halo, Eﬁadp\/an ables m n, R
X, R2, R3, R4, R6, R, R8, R10 and Rl1l are as deflned
heraSCHEMER% N LNStelelO R11 XRIO/ R11 Step

RI o ( 5t?ﬁ Eg%me%%ﬂmhpw ) 18 reacté{ with pyT(rR?Igoromc acid
compound o to afford a pyrrolyl-substituted compound p. Compound p is then
hydrogenated to yield a pyrrolidinyl-substituted compound g. Compound gisa
compound of formula I in accordance with the invention. In embodiments where R® is
hydrogen, suitable protection and deprotection techniques may be used with the method
of Scheme C.

More specific details for producing compounds of formula I are described in the
Examples section below.

Utility

The compounds of the invention have selective affinity for 5-HT receptors,
including the 5-HTs the 5-HT,a receptor, or both, and as such are expected to be useful
in the treatment of certain CNS disorders such as Parkinson’s disease, Huntington’s
disease, anxiety, depression, manic depression, psychosis, epilepsy, obsessive compulsive
disorders, mood disorders, migraine, Alzheimer’s disease (enhancement of cognitive
memory), sleep disorders, feeding disorders such as anorexia, bulimia, and obesity, panic
attacks, akathisia, attention deficit hyperactivity disorder (ADHD), attention deficit
disorder (ADD), withdrawal from drug abuse such as cocaine, ethanol, nicotine and
benzodiazepines, schizophrenia, and also disorders associated with spinal trauma and/or
head injury such as hydrocephalus. Such compounds are also expected to be of use in the
treatment of certain GI (gastrointestinal) disorders such functional bowel disorder and

irritable bowel syndrome.
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SCHEME C In step 1 of Schenme C, conpound n is reacted
Wi th pyrrol boronic acid conpound o to afford a

w@oorobesl7 substituted conpound p. Conmpound P PGI/EPBNG/063788

10 hydrogenated to yield a pyrgé)I i di nyl - substituted
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Acompound or compounds of the present invention, together with one or more

conventional adjuvants, carriers, or diluents, may be placed into the form of
pharmaceutical compositions and unit dosages. The pharmaceutical compositions and
unit dosage forms may be comprised of conventional ingredients in conventional
proportions, with or without additional active compounds or principles, and the unit
dosage forms may contain any suitable effective amount of the active ingredient
commensurate with the intended daily dosage range to be employed. The pharmaceutical
compositions may be employed as solids, such as tablets or filled capsules, semisolids,

powders, sustained release formulations, or liquids such as solutions, suspensions,
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agents that serve simlar utilities. Suitable dosage
ranges are typically 1-500 ng daily, preferably 1-100

worgnodaddey7 and nost preferably 1-30 ng daily, PEpEPZID6IQS3788
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di sease to be treated, the age and rel ative health of

Erﬁﬁlsw%g QJ(]:]&?E 01 tﬁ!i]?d Paﬁfs&l@& rqg | o8 ocf?xgg%uf?]q-a ¥ ﬁgppoglli](?rles for rectal

r out drmo mnls , U i cat’l
Db\mm:ht advhingdtratihe; admitld ormatiiserld igjediablesption aﬁmj paulegteral use.

FESALGECI, T, EIRTE LEOC Byl LT i FEE oy
araea Vi go s odicbeaded (WO mblegrabhk,eer wbtehount aagndiieely suitable

%P%ﬁtgﬁwﬁl{g%ﬁgé@rﬁlg reliance upon 20 personal

sclosure of this Application, to
ascer ith: corapoursis ap dwtprmht Iylveftfoaanayvbae fanmuhtcdoh atwide variety of

gl%gg(grggl(%&ra? E)ntdla‘saaé? %[g'ﬂécg{ft c{aﬁgorﬂp(g%t\éon and dosage forms

iy eampose wdmpmmdadrmmp@uede«zf the prepémd nmuaum prpharmaceutically

%&%@%@g%ﬁgﬂﬁﬁ%ggﬁﬁ% %pglvz: (9r§1§01§elﬁltt ?gl)é: Sh%[rg‘{ ?Jt%!all aclceptable
tapecahyy heudithensig or Viggidnsblid ﬁrrrrplalepamemw 1n¢1u decponldarg tablets,

é%ﬁ {>§u"i‘é§“§a%ﬂé:t§‘§u?¢]<iﬁtoﬁ&r Led ﬁifslgeésﬂ)ﬂt ! t % Sohd Carrler may be one

anebus an Fravenous
6omeresuibs@abées which mayralso &t laadlﬂlmntdoﬂavqmmgagﬂUm S@lnblhzers

1u%§1%ar];tls al, IHendm'ga CI‘Rr Gf‘)fme({elrs greservgtrl]veers tgbul cﬁgﬂl%%lsa‘ﬁngtage%ts or an

I's gene’ra Uugi ing a’conveni ent

er&gp méz{tmg‘maihnalc ampbedad)thstadeagnoratly i ms@ ﬂimﬂ}t dheldelé gulakewhich is
ffI| und or _cq und r esent

Pyt b VRl BRR AR s Rom O, B R, SRR G omen

@]emﬂam ®mjxed amthl the sarrior hakihgigenscessany biadpi gaxapai;mymm guitable

BBk BBl coR AR AR ESHE i fle o8 TSRk e ndnERGwi hyd tablets

ﬁmgﬂy tartaim oy abeutamle‘mﬂ) oedboof se&cmly éT(I) Ipeﬂaht of the active
t.
CRGTHE Rl R R SR R B hOR TR NP prishBmSarbonats
triagnem]nh stealasagdc, ﬁlfga?ﬁadm p@ﬂhﬁdmtrag)sta&;h %gib)ﬂnﬁa tragacanth,
t e ClI I N edl e
BRI T eI Beltosnf 15 i blng S gpgan byteer, and
e lﬁﬁpllﬁme&m ’rﬂirepanh]tMIﬂ’&G euéndealto nﬁthtmlhd: fdrﬂﬁﬁatﬂiﬂ)dﬁehe active
SUcC

|
SR EEV A iR g ME s bE g iy Slink hEisnavhich the active
tanpateat,ivitisor withdut Guiridss, Buahroasdabbyd cadriar, which i 1s 1n association

i 007/ 006677 P /06378
SR RCT IRty R pand 10RR S usiglyted Bidts pOSiers: GBgutes. pills,
cegh@:us atnideoie@gm iy mmoﬁd fo}(cm’nls esm]{lﬂnf ftor eedl aﬂmnﬁmatt@%l nal
adm n t i 0 e armo Sle ect abl e
oot P B el B i luoe S dlGib Areragions
ﬁlbmalﬁngcmﬁuléla;hs rsyﬂubs QliRin, @élu@@ts BM&tld;]ﬂbgﬁ@%&Muspénmdﬁ@I(ﬁ solid
one

r oadl r 00 ..
B S R e Radhg B fBreateH SR OB e fcp e g Hauid form
p@pa@a@m aEm\u@mimrﬁaw&qﬁb gl?aué@fnlrmlutmhe fsﬂmaﬁipmd $n aducblie
nt i nventi.on may be farnu [ e variet
oy e e RPIERs BEian ConsSh i S he sRefls 1or Salifid, Sioh as
Iébﬁhlﬁﬁ@)@b&tancrﬁbn@(ﬂ&g@iirfab@ms Aﬁjmgoﬂ@s?ﬁgﬁ)nfs Qfil"Be pr@Pdted by
ris ound or. co of t ent
TRYLHEE Ehs 25V RHRCRLiP Wi A adding el cdlgrapts, favors,
§tﬁl§i[1@éﬁ>§ 288 tﬁlbl&bnﬁfg dgeptsC Qﬁﬁ&i‘tﬁ@ﬁspeﬁ ﬁ@n fha W@ﬁécﬁ@} dlypersm g
%&Chf Cﬁ ﬁ?%o carriers % be either solid.or Ié% |
NGO ?%BSF%‘?PB‘P@W YRR d@%%?%tnatte%ll’ gych as natural or
synthetic gums, resins, methylcellulose, sodium carboxymethylcellulose, and other well
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pills, capsules, cachets, suppositories, and
di spersible granules. A solid carrier my be one or

worog/0eashst ances whi ch may al so act as di | uent BCT/EP2006/063788
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exanpl e sol utions in aqueous polyethyl ene glycol.
Exanpl es of oily or nonaqueous 10 carriers, diluents,

w@ ei0veme37 or vehi cl es i ncl ude propyl ene gl ycol PCT/EP2006/063788
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oil), and injectable organic esters (e.g., ethyl
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smal |l particle size for exanple of the order of five
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35 powders in vials or ampoules. Al so, the unit dosage
form SGHEME PR capsul e, tablet, cachet, or |ozenge
itself, or it can be the appropriate nunber of any of
these in packaged form WD 2007/ 006677
PCT/ | Q 6/ 063788 -66 Qther suitable pharnaceutical

: atlons_are des rlb;

edi ted by E. VV Nhrtln thk Publlshlng Cbnpany, 19t h
edi ti on, Easton, Pennsylvania Representati ve
pharnaceutical formul ati ons contai ning a conpound of
the present invention are described in the 5 Exanples
bel ow.
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invention. They should not be 10 considered as
limting the scope of the invention, but nerely as
being illustrative and representative thenggf.
Exanmple 1
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By L3RR b- R el B0 £ P o D 20 minute
gtoopodtegperhiure namoll was then diluted withdt) myll ethlyfedlxdrd @ heasganic phase

B ERERIOR S Baf T il T i

sdfagedi, @nd erasestrated advadp i givet (3145 (@965 mommot, 8606 atf d(8;fluoro-2-

h i it h h Th .
AR Bl R DLl s o
BOC+dhHce with 50 nL brine, dried over sodium

Step 2
4-(3-Benzylamino-2-nitro-phenvl)-piperazine- 1-carboxvlic acid tert-butvl ester
NB
[NBoc [ jc
) .
N Step 2
N
NO, - O,

© O

4-(3-Fluoro-2-nitro-phenyl)-piperazine- 1-carboxylic acid tert-butyl ester (0.300
g, 0.923 mmol) and benzylamine (0.110 mL, 1.015 mmol) were combined in 1 mL
dimethylsulfoxide with potassium carbonate (0.318 g, 2.308 mmol), and the reaction
mixture was heated to 120°C for 2 hours. The reaction mixture was poured onto 100 g
icewater and extracted twice with 100 mL ethyl acetate. The combined organic phases
were washed twice with 50 mL water, once with 50 mL brine, dried over sodium sulfate,
and concentrated in vacuo. The residue is purified by flash chromatography (1% to 15%
ethyl acetate in hexanes) to afford 0.208 g (0.50 mmol, 54%) of 4-(3-benzylamino-2-
nitro-phenyl)-piperazine- 1-carboxylic acid tert-butyl ester. MS: 413 (M+H)".

Step 3
4-(2-Amino-3-benzylamino-phenvl)-piperazine- 1-carboxvlic acid tert-butvl ester
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sul fated, and concentrated in vacuo to give 0.314 g
(0.965 mmol, 96.5% of 4-(3-fluoro-2- nitro-phenyl)

WO piopeoazi ne- | - carboxylic acid tert-butyl estePCHEPH06/063788

yellow oil. Ms: 226 (M BOC+FD¢ 10 Step 2

4- ( 3- Benzyl am no- 2-ni tro- pheny % pi per azi ne-|-car boxyl
ic acid tert-but wrester NBoc (N Bo) B c1JNN
Step 2 2 N2 y'\fﬁog_crwm NH \_ G Ree
4-(3-Fluoro-2-nltrg -phenyl) -piperazinel-carboxylic
acid tert-butyl €ster (0.300gdpag, 0.926 mmol) and
benzyl am ne (0. 11Q nino. 1. OF5—ets wer g Conpined in 1
mL  di et hyl sul de i t h pdas&si um fartjonat e (0. 318
g, 2.308 nmol), P#ﬁ reaction m Xxj was heat ed
to 120C for 2 hours e reaction mxture Was poured
onto 100 g icewater ractedtvvicevvi : mL

et hyl acetate. The conbiweg/organi c phases

washed twice with 50 nL water, once with 50 nL brine,

dri edA@nmloﬁMMmlﬁuk)ﬂahmo 2aitenghanmcgiptiragined - (tamboxylic acid

vac The i e IS i.fi_e fl.ash )
Ropa cotey 0. 30 &% en BED it 5 e et P T B OB BB Bt

@1t1(16n£0@€101565| g, 33454 061) 4r IGimbﬁﬁH?tht alm me-ré’acgon mlxtuge Was heated to

en er azi.ne- car pox C acCl tert ut

DGy TR ET ke it 55 tafifs. g0 did G SSat Dot

&rﬁembafcb@lm WRuo Qh%}‘hy)lvé etheh@le rAa;@JmQ-sol}d peeaihawy hiCwachiltered and

Rk Gl P ROSE ol elLig3 40 ket W o Ehanito-

Benzﬁaﬂmn@ph&lﬁpbipéta@fmeoﬂ cab§:3ibacid yérabu 0 esleNMS: 883 (M+H)*.

- ph eng -plpera2|ne | -carboxylic acid tert-butyl
ester 4700 g, 0.485 mmol) in 5 nL ethanol was added

to a 8thBeh@sﬂ 50d- 23 diklydrbi 10N béeoliRidaGS- 4 yl) Dipged B Plchrboxylic
ggiégtgiﬁﬁgig: and the reaction m xture was heated to

u ¢ xture was stirred for 5 m nut es, cool ed
to roomtenperatNpg and NBoc

L

N Step 4
NH

2 phosgene
>=o

To a solution of 4-(2-amino-3-benzylamino-phenyl)-piperazine- 1-carboxylic acid
tert-butyl ester (0.176 g, 0.459 mmol) in 1 mL dichloromethane was added 1 mL of 2M

aqueous sodium carbonate. Phosgene (0.261 mL of a 1.93 M solution in toleuene, 0.504

mmol) was added dropwise to the stirring solution over five minutes. Stirring was
continued for two hours as a fine white precipitate was formed. The solid was filtered and
dried under a stream of nitrogen to give 0.112 g of 4-(1-benzyl-2-o0x0-2,3-dihydro-1H-

benzoimidazol-4-yl)-piperazine-1-carboxylic acid tert-butyl ester as a fine white powder.

20 MS: 409 (M+H)".

Step 5
1-Benzyl-4-piperazin-1-vl-1.3-dihvdro-benzoimidazol-2-one




10

concentrated in vacuo to renove ethanol. A yellow
solid precipitates and was filtered and dried under

wo 2@a0eeefor 18 hours to give 0.173 g (0.45 moPCT/BPH6/063788

of 4-(2-am no- 3- _ 69 -

benzyl am no- phenyl ) - pi per azi ne-"1- car boxyl i c acr d
tert-butyl ester. Ms: 383 (MtH)+. Step . d

4- (1- Benzyl - RNBo@, 3- di hydr o- 1H benzoi dazol 4-yl)-p
I perazi ne- 1- c{ acid tert- butyl es eer Boc N Boc

UNCOC Step 4 NH2 phosge 0O NH N

1--G 1--o0 Toasolqrﬁlon of amn-

3- benzyl am no- - pi per sriGlne | -ca H c acid
tert-butyl est 0. g, 0.459 nmmol) r)|_=o

di chl or onet han sNadded 1 niL of 2M IS~aqueous

sodi um car bonate. Ph (0.261 nL of a 1.%3 ¥
solution in tol euene, nmol ) was added drse
tothe stirring solution~oOver five mnutes. Sti ng
ontr a f|
br eci 5 v iR s PUhER MERE R e Nl dgt-ngpgoimidasota-
oy ipgetraniate t -carbskylearidokrtiutylegenint H gileehyDackld?e gitbfS mL ethanol
- 1) . .
BafidaP TR Sgi g et iotide Thegssine oliop is retuxcd for

bt holrudind om&IMga@soadfprrmaM’r;l Tee pdiddefiltere®n dMBEicdA®r night

e Pl P &2 BERE 4t s LBr b3 %aT: v St epimidarol-2-

m&a@ﬂ@ﬁd}ﬁa\ZS&O%mH{\Boc N () EN) N Step 5 NHC N

0 1. BBy pachase Rt R D TripRarbE e L psteqd of piperazine-
ch)mbpmﬁramd treﬂ lﬂutgl&sﬂefpanﬂromlamgcttdpefr twab HBeh z @€t giperiain- 1-yl-1,3-

B B RO nd BB e 1 Satrg” ™

sol utEfmmp_lS refI uxed for 5 one hour and on cooling, a

ﬁ?lgi,]fu— Wil przli— S he > ~bl d 33 (Ih e ro en%gl(finl zlo‘le—g—oon\éer

1- benTyé syﬂaﬂ&inp@r.r@z:dmreb dydcrlﬂne(ﬁmdhﬁ)ﬂiﬁm-plbe\n@re cafridadal ackording to
gne hé/ %chl ar i I\@ 309 (MHH) +.
€ Process snown 1n SC éme




Simlarly prepared, but using 1-nethyl piperazine in
step 1 instead of piperazine- 1-carboxylic acid
WO envosryl ester, and omitting step 5, was  PCT/EP2006/063788
1- Benzyl - 4- pi perazin-1-yl -1, 3-,40
di hydr o- benzoi m dazol - 2- one. . 323 (MtH) +. Exanple 2
4- (Azeti di n- 3-yl met hoxy) - 1-benzyl- 1, 3-

di hydr o- benzoi m dazol - one The synthetic prdur es
described in this Exanp were carried out acegedi ng
Scheme E. WO 2007/ 006677

to the process shown i
PCT/ EP2006/ 063488 - 70

\ ND, F -&CH2ZEH+ & nH  Step 3 Q.Step
St Na2S I\ NH2 Jsgene , Pd(OH) 2
NBocC FOH 1 Q.S y PN St ep HNN, N F-
N>==0 HCl N >==0 \\\~ HON N SCHENE'E Step 1

11- Benzyl o
-3-fluoro-2-njtro-benzene-fl uoroni
O\ NO 2 NO FQCHOH F 5 To Sjuspensi on of

sodi um hydri (1.522 g, 38.06 m~ i n anhydrous DM
(150 nL) at rpomtenperature was agded benzyl al cohol
(3. 448%E, 33.30mol ) dropwiee® _ over QL0 i nutes, &irdS

stirmeg,was eonpiNiued f @rosgnot her nutes. 24, uoH),
Difl uoronitro yene (5.046 g, 31. O was added
to the reacti ol m\ture in one 10 pofti'gon. Ihe
reaction m xture rred for an hour; @ 100 nL
water and 100 nL et acetate were added~“Ahe | ayers
wer e separated, and the aqueous | ayer was extracted
with 75 nL ethyl acetate. qu@occorrbl ned organi & | ayers

werre washed with 100 nmL r WO 2007/ 00667
PCT/ BR2006/ 063788

©:\\© Ho/_e%NBoc ©:>=O Hep ©:>=O

SCHEME E

Step 1
1-Benzyloxy-3-fluoro-2-nitro-benzene

robenzene F Step 1

Step 1

NO _— = ?

To a suspension of sodium hydride (1.522 g, 38.06 mmol) in anhydrous DMF
(150 mL) at room temperature was added benzyl alcohol (3.44 mL, 33.3 mmol) dropwise
over 10 minutes, and stirring was continued for another 10 minutes. 2,6-
Difluoronitrobenzene (5.046 g, 31.72 mmol) was added to the reaction mixture in one
10 portion. The reaction mixture was stirred for an hour, and 100 mL water and 100 mL
ethyl acetate were added. The layers were separated, and the aqueous layer was extracted

with 75 mL ethyl acetate. The combined organic layers werre washed with 100 mL water
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-71 and 100 nibrine, dried over sodiumsulfate and
concentrated in vacuo. The resulting residue was

weerrooed? by flash chromat ography (6% to 35% ep¢yEP2006/063788

acetate in hexanes) to give 6- 1818 g (27.6 mmol, 87%

of 1-benzyl oxy-3-fl uoro-2- nltro benzene as a yeI | ow

2d 100 rwﬁbn%égd(r%wo% sodﬁlrﬁ“ls aﬁ?ﬁrﬁp?(ﬁl% el afhdi: resulting
manner usin roxy- et -carbam ¢ ac

tasrdue pias phriket ey flish chitcawatoghiphe(®Zy to 3% othyl aogkse in hexanes) to

%i%é é%l gLy il; %’ﬁ&leéé{@g)r m&&gﬁ%ﬁﬁ@& 2&?¥J8Y1%n‘2é}{e%§'l‘y%uow oil.

B@n%ﬁ GM{rH)benzto -2-nitro-phenyl)-amne Step 2 0 ;02

G2 AL O B ooy Sbs8-ABBL Bnic i

Bt bulglastep lmplawx;ﬂbenz}é alkeolf@.v8is 82-¢3-FRivr6-2amitrio) plendxy)-cthyl] -
|.am I t.et-r ahydr of

BROSYRERME {0 d8 Ty SR M TR M B, 10 T or 2

hour sStepft er cool | ng to roomtenperature, the m xture

was p . C C € d extracted 15
twce% (SR b0l it S gtvmcevmth?SrrL

di chl oronet hane. The conbi ned organic fraetions were

dried over~s®&gi um sul fate and concentr at =m vacuo in
the presg of 25 g. silica gel. The prelgaded
silica gel Yas submtted to flash chromatqgraphy (8%

to 35% et hyl
(24.28 mmol

cetate I n hexamegp)2 to give 8. 108 ¢
889
benzyl - (3-b

- NO,
Xy N%Z ni t r opRenyl ) - ami ne @ or‘ange
solid. MS: M+H) +. 20 @-ﬁm@mw ed i n‘\(m | ar
fashi on star g~ th [ 2-( uor o- 2-ni tro- pheno'?
ethyl] -nmethyl-carbamc acid tert-butyl ester was
[ 2- (3-Benzyl am no- 2- ni tro- phenoxy) - et hyl ]
-met hyl -carbam c acid tert-butyl ester. Ms: 302
(M B(Edﬂa&siumsmpn&emﬁ ¥1 g.,41.4 mmol) was added to a solution of 1-benzyloxy-

ST o BCA ERBOSEPORF R N en s iy 3 3343034 mmo
ﬁd&%@ﬂ%f@ﬂd&ﬂ“hhddﬁhe r&sult&ésus@ens&n&@isﬂiem@ﬂ t®@110°C for 2 hours. After
S b Bt s i MsSouidan ] oLttt and exracted

ﬁﬁlceSWdh Q50 thi sy labdthie ah 9wi@e Qith 62018dighJorémetBafk. Mhe combined
wat er at .10

The reaction Xt ur S
Heabsdr @B?n%‘ﬁerérvﬁﬂﬁff%%eré? Pﬁ ?l%tetaéﬁﬁBP%FPHP@ lﬁﬁ@‘“?ﬁ%mﬂ"e
preedned oaPflg GieE @flt Mat geblbdlel 8iliOgel WaesMrhittelid Bashol i d
gg]rlognrgltography (8% to 35% ethyl acetate in hexanes) to give 8.118 g (24.28 mmol, 88%)

of benzyl-(3-benzyloxy-2-nitro-phenyl)-amine as an orange solid. MS: 335 (M+H)".
Also prepared in a similar fashion starting with [2-(3-fluoro-2-nitro-phenoxy)-

ethyl]-methyl-carbamic acid tert-butyl ester was [2-(3-Benzylamino-2-nitro-phenoxy)-

cthyl]-methyl-carbamic acid tert-butyl ester. MS: 302 (M-BOC+H)™.

Step 3
N*1*-Benzyl-3-benzyloxy-benzene-1,2-diamine
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precipitates was filtered and dried overni ght under a
streamof nitrogen to give 6.77 g (22.24 mmol, 91.5%

WoRooRdgs7Benzyl - 3- benzyl oxy- benzene- 1, 2- di am nECT/ER006/063788

305 (MrH) +. Prepared in a si ar fashion, starting
with [2-(3-benzyl am no-2- ni t ro-‘phenoxy)- 10 et hyl]
-methyl - carbgmc acid tert-butyl ester, was

[ 2-(2- Ami no henzyl am no-
phenoxy) - et met hyl -carbam c acid t &
MS: 372 (MrH) ¥ Step 4 1-Benzyl -4-benz t

but yl ester.

-1, 3-di hydro- zoi m dazol - 2- %ggp?_% 0 Step~-.0 H NH2
phosgene N NH 1--G'--G.T a sol ut|n of

N* 1* - Benzyl - 3- NBxy - benzqpes b 2- di a 60 g,
15.11 nmol) i 0 nlL di chl or6rfet hane a was added

triethylam ne 720dHL, 30.22 nmol) fol Mowet

portionw se addition_of/i phosgene (1.57 g, 5\29

mrol ). The resulting @ ion was stirred for 25

at 0C. The reaction m xXt#ffe was allowed to warm

room tenper at ) en a

The organen g SfEL Mg kAT 2 e hhu AR ST IRE53gmon

imxﬁla@dmnusw&ﬁld,ded 00a sdluts@t off satldn ehosadfits (%9)@1 ZUIeR.8 ¢.) in 350 mL
ne, dri ed 0

BOeF a0, SR Dby T B S B YRG0t i s at s

{chheBRuraymd d th8? Yoled and concentrated in vacuo. The off-white sohd which

1-benzyl - 4- hbenzyl o 1, 3-di dro benzoi m

eI v R R ey Sl R DT bORE e to %677 ¢

MWMG%?&&*HBnarl@pwrﬁglloky}banmnmllzamaﬁmsdn|ME.,305

a\él(a hng with [2-(2-Am no- 3-benzyl am no- phenoxy)

met hyl -carbam c acid tert-butyl ester, was
[2-( 1PB@Elrkyllm 2 -sioitar ZasBton, starting with [2-(3-benzylamino-2-nitro-phenoxy)-

di hydro; 1H 4- b
LRt A e S ete b R
PhddeRy)-cttl gy -retBylciabtyahtio atie neroibuiyd aged. MS: OTER(MIHHH. O H
Step § NJO NH Pd(OH) 2 N-021--0 1--0

1-Benzyl-4-benzvloxy-1.3-dihvdro-benzoimidazol-2-one

0 Step 4

@]
H
.
C[NHZ phosgene ©:N>=O
NH N

To a solution of N*1*-Benzyl-3-benzyloxy-benzene-1,2-diamine (4.60 g, 15.11
mmol) in 100 mL dichloromethane at 0°C was added triethylamine (4.201 mL, 30.22
mmol) followed by portionwise addition of triphosgene (1.57 g, 5.29 mmol). The
resulting solution was stirred for 2 hours at 0°C. The reaction mixture was allowed to
warm to room temperature and was then added to 200 mL water. The organic phase was
separated, washed with 100 mL 10% aqueous HCI, 100 mL saturated aqueous sodium
bicarbonate, and 100 mL brine, dried over sodium sulfate, and concentrated in vacuo to
give 4.60 g (13.92 mmol, 92%) of 1-benzyl-4-benzyloxy-1,3-dihydro-benzoimidazol-2-
one as a tan solid. MS: 331 (M+H)".
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To a solution of
1- benzyl - 4- benzyl oxy- 1, 3-di hydr o- benzoi m dazol - 2- one

W@ 2008886677, 2.64 Mol ) in 100 mM of 1:1 ethyl PCT/EP2006/063788

acetate: THF was added pal | adi um hydroxide (0.270 10
ng, 1.923 mmol ). The reaction m xture was purged with

hydr 09 aRds Qtsmizlllaﬁtfmnonagthlgf@%%ltﬂ tAlrnng)t b%ﬁ%?l%mino—

tenper ure ours hen ter hro
plegniox)-ctijlg- mfpthylrcarl@mvagmdacmbenﬂ cmrewa$ I2- &/laBmzyl-&OXO—Z 3-

i 6 hib
- o o BN LB i aciq oy b eter M
VN+H)sol i d. MS: 241 (MrH)+. Step 6 15
3- (1- Bepayl - 2- oxo- 2, 3-di hydr o- 1H benzoi nm dazol - 4-yl 02~
ymet h —azeti di ne-I - carboxylic acid tert-butyl ester
N Bocl-Beni4sh wivofy- O3Hdih Wdre-OenNBmeddzol-2-0Gc6~N  \ HO
1 G To a solution of
1- benzyl - &~ hypdr oxy- 1, 3- di hydr o- benzoi m dazol - 2- one
(0.100 gq, 417 mol ) and
3- hydr oxyne[hyl - azeti di ne- 1-carboxylic acid O&lr t - but yl
ester (0. O7dg, 20 0. 417 gtj)ltg én 0.5 nL and
THE under nltrogen was ad di yl phos

(0.109 g, 0 and diH,sepoepyl azodi

(0.082 nm., dropwi se. The reaction mxtu
was stirred concentrated in vacuo, and YL@
purified by prepd e TLC (3% net hanol in

\yi y2 57 ng (0.14 mmol, WO
2007/ 006677 PCT/ EP20067 063788 -74 33.6% of

di chl oronet hane) to

3-(1- J@@ B%Mllutlgn %i(@ b%nz%r‘l del;b)ﬁg §18xy- Whﬁﬂydro benzoimidazol-2- one (0.875
zoi mi dazol - 4- yl oxynet’h -azet| di ne- carboxylic acid

£eret Bmo)) me@i6 & 0&& 16?t]@f1 é%‘rtaté iIHE was: ad@%Pa\ﬂWH)m hydpogige (0.270
Elg"'i 02 Rk S NTIRs ﬁéhé’fﬁ)tnl'lﬁ?&)’l)re whs EI ey l\Vlth]hyaro §ten gas até alE'mN allowed

hydro- benzoi m dazol - 2- one
mtlr Rt raonptenmypeggtyre foy @Lho@rs5and then ﬁltered throu gh Cehte The filtrate was

§01{c$nt?§c@é W va%u&fi)og?e Groth YLeOmhtd RARA ALV SaA A byl L Ydroxy-

1]31/3 azeti dine-| -
1 ,3-dihydro-benzoimidazol-2-one as a white solid. MS: 241 (M+H)".

Step 6
3-(1-Benzyl-2-0x0-2.3-dihydro- 1H-benzoimidazol-4-vloxymethvl)-azetidine-1-

carboxylic acid tert-butyl ester

NBoc

H
N Step 6 0 H
=0 > N
N /—<> NBoc >=O
HO N

To a solution of 1-benzyl-4-hydroxy-1,3-dihydro-benzoimidazol-2-one (0.100 g,
0.417 mmol) and 3-hydroxymethyl-azetidine- 1-carboxylic acid tert-butyl ester (0.078 g,
0.417 mmol) in 0.5 mL anhydrous THF under nitrogen was added triphenylphosphine
(0.109 g, 0.417 mmol) and diisopropyl azodicarboxylate (0.082 mL, 0.417 mmol)
dropwise. The reaction mixture was stirred for 24 h, concentrated in vacuo, and purified

by preparative TLC (3% methanol in dichloromethane) to give 57 mg (0.14 mmol,
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carboxylic acid tert-butyl ester 57 ng (0.14 nmol) was
di ssolved in 0.5 nL ethanol and conbined with 0.5 nL

w@bbogbbanol i ¢ hydrogen chl oride and refl uxed fBPeT/BP2006/063788

mnutes. The white solid which, precipitates on
cooling is filtered and dried under vacuumfor 18

?é’g% iL? d% giyf.gl.ﬁc% A a‘gfeydé‘o (lﬁzgéﬂzgrrﬂléﬁzd—lﬂﬁgwé@lyl)—azetidine—

nzoi m dazo
h;cellrb@osﬁicmmddtertdwtﬂemr tsea dedriod, MIP41X(M+H)216. 6 C. MS:
310 (MgH+. The fol Il owi ng compounds were prepared in a
siml ashl on usi ng the appropriate am no al cohol
or N B0 ‘ adthanin b bah b g dih gdiBeenydintidazol-2-one
(3-di mat hyI am no pr opoxy) H
-1, 3-di hydr oNBeezoi m dazol - 2-one, 15 MPN_186.5-189.5
C (HCI sal t . 326 (M+H) +; 1-Benzyl -
(pyrrolidin-3-yl met hoxy)
-1, 3-di hydr o- benzoi m dazol - 2-89n (racemey, M

226. 0- 228 9 C (|Ha Hsalt) MtH) +; E
1- Benzyl - 4-yl oxyhcelL, 3- di hydrg=heaXoi nm daz
ol - 2- one, @ 57693 C (HO salt). 2ﬂ13=0

( MtH) +; and 20

(R) -1-Benzyl - 4- (pyr- 2-yl met hoxy) - 1, 3-di h

nzoi m dazol - 2- one, R 289.5-241.8 C (HA salt).

324 (MrH) +. Exanple 3 .

4- ( Az8Y(i Rz 3008 2 3- diﬁﬂ%'l}ﬂb&z%mﬁ%& zb?l%%ﬁhﬁihgﬁza%ﬁdine-l-

2-one The syntheti c%roce ures descri b

eatherpilie agid ﬂ@t -bai pser Dung & &bmanglywepdissplye e 09l eidignol and

%Meél Qfltﬁ@‘%'ﬁgpj\ll etlé?le(ﬁg%%\c&gﬁ zgloﬁg{argf geglggéc?ﬁg 48 ﬁlmutes The

ing Sqlidr Mg DIeGRBRIFa D codinans {lipted @/ droieh GEMEMEIEor 18 hours

%ge igerﬁlgﬁg? ;erggglt ? gllr%etho%- l)—benzgl 1,3- (11hydr0 bgnﬁonandazgl 2-one
hszﬂﬂ@l@ém&wmﬁew@m MPepl010- &16 80C. |\M§/ B10 (D) o YO N

>==0 The following compounds were prepared in a similar fashion using the

appropriate amino alcohol or N-BOC protected amino alcohol:
1-Benzyl-4-(3-dimethylamino-propoxy)-1,3-dihydro-benzoimidazol-2-one,
MP: 186.5-189.5 °C (HCl salt). MS: 326 (M+H)";
1-Benzyl-4-(pyrrolidin-3-ylmethoxy)-1,3-dihydro-benzoimidazol-2-one
(racemic), MP: 226.0-228.9 °C (HCl salt). MS: 324 (M+H)";
1-Benzyl-4-(piperidin-4-yloxy)-1,3-dihydro-benzoimidazol-2-one, MP:
260.9-263.3 °C (HCl salt). MS: 324 (M+H)"; and
(R)-1-Benzyl-4-(pyrrolidin-2-ylmethoxy)-1,3-dihydro-benzoimidazol-2-one,
MP: 239.5-241.8 °C (HCl salt). MS: 324 (M+H)".

Example 3
4-( Azetidin-3-vloxv)-1-benzvl-1.3-dihydro-benzoimidazol-2-one

The synthetic procedures described in this Example were carried out according to

the process shown in Scheme F.
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NV5OHd To a suspension of
1- benzyl - 4- hydr oxy- 1, 3- di hydr o- benzoi m dazol - 2- one

W@ 20010d6677. , 0.433 mMmol ) and 1- benzhydryl - azet PCi/APROE63788

(0.114 g., 0.477 mmol) in 0.5 anhydr ous THE was
added triphenyl phosphine (0.125 g., 0.477 mmol) and
di i sopropyl azodicarboxylate (0.093 nL, 0.477 mol).
The reaction mxture was reflgx®f for 2 10 hours, thgn
concentrated in vacuo and pur ed by preparatlveOIEE
(Z%Qnethanol i ngiischl or omet harle) t o gistg 278 ngy (

Tt g i K e ol

ye (M) +N Step 2

=0
o]
4- (Azet\i—@s- ey en@il)@om hydr o- benzoi ni dazo?‘L@
2-one ~l N OSepZ ~N Q 15 WO

2007/ 006677 PCT/ 006/ 063788

4- (1-Benzhydryl - apati di n- 3-yl oxy) - 1- benzyl - 1, 3-di hydro
- benzoi m dazol -2-one (78 ng, 0.17 mmol ) was di ssol ved
in 0. 8GHEMEK ch or oet hane and cool ed to 0C under
nitrog@ﬁl a- Chl oroet hyl chloroformate (0.018 nL, 0.164

nmol ) was, addred dr opw se, and t he sol_utl on was
ref | ustdd-He ol fligetadin Sayle henzyl-i hydig-beggeimidazol-2-one

di ssol ved in 20 nL 5 net hanol The sol ut| on was
refl uxed for one hour, concentrated in vacuo |@
di ssolved in 75 nL dichl oronet hane, and the r¢ [
sol ution was ygashed with 75 ngegM aqueous potasgi
carbonate and| 75 nl wat er —Fheorgani-c phasms
over sodiu MNat conceptrs at ed.i n vacu
purified by %/omsth [ chl or onet hgne)

chr omat ogr aphy tg\l42 , @: §=O
4-(azetidin-3 10 N

yl oxy) - 1- benzyl - 1, 3- di hydr o- be%bl m dazol - 2- one
clear oil. Ms: 296 (MtH) +. Th correspondi ng
hydrochl oride salt, prepared b Ir'ecryst allization from

Et C]—V
ol € R TR BRI S5 ARA PR 2 gne 010
g 10 3 Himmyal @ﬁ(blaﬂ?zmhwddézmudm érfé 016t g h@%’»ymtrhé) ind).> mL

}gﬁ?ﬁﬂ[}gﬁ gzﬁ§ :QcheH %Ci% fé“(ﬁgl\'}imﬁ@ :@: h%c%\'e@ &7 '@Hdl)eﬂl dodﬁsopropyl

azodlcarboxylate (0.093 mL 0. 477 mmol). The reaction mixture was refluxed for 2

hours, then concentrated in vacuo and purified by preparative TLC (2% methanol in
dichloromethane) to give 78 mg (0.17 mmol, 39.5%) of 4-(1-benzhydryl-azetidin-3-
yloxy)-1-benzyl-1,3-dihydro-benzoimidazol-2-one as a yellow glass. MS: 462 (M+H)".

Step 2
4-( Azetidin-3-vloxv)-1-benzvl-1.3-dihydro-benzoimidazol-2-one

v
® g

Step 2 0

N
OJ:I - -
©:N>=O HCI ©:N>=O
O




CH CH3 CH3 NBoc J.NBoc NH f OO O HSt NH3 Step N
H3 6:N N~O NaH, CH31 ~OHCI O/ SCHEME G Step 1 20
WO 2000d0d8enzyl - 3- net hyl - 2- oxo- 2, 3- di hydr o- PCT/EP2006/063788
| H- benzoi m dazol -4- methyl -carbham c acid tert-butyl
ester CH3 CH3 fNBOC NBoc O Step 1 CH3 N N >==Na ~O

0 L0 M RGOSR T PEROB TR Ry on
97)&reﬁ b7 monelh b disgdyedani)cach dichlprecthaneyindesoled talgédunder
h]{grot | 3 Qﬁ%?&éﬁ%lmﬁﬁ)r&é?rg F(‘S O&@fna COtlgE B‘Rn qgrvgi rcﬁ%ﬁc}; ﬁlropwise,

N
amd Blte(aplullomvxtab re(fﬁxbtj/ﬁlﬂd)&muezt, hgﬂc)entmted by bacoarandnfissolaed th 20 mL
terpt-butyl ester. 5 T ol uti

s alanSh ot PRARG R s Bl R s nole Blmesimicd s rag g gipsoved

in) 75 Lklydh]loroaicthane Gmﬂhhmamlamg dOltlBOﬂl wasitvgdhee siitr75 mL 2M
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afdiam 60Hatd copesnsiaasd in maam ané rpahﬁeai by flakhd 8¢ micthaoglen.
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ackingtpeint BieSL.OM3H0Ed. or gani ¢ fraction was vvashed

Wwth éoo niLg“ ne, dried over sodium sul fated and

conce in vacuo. The residue was purified by
f | ash]1-Genonet ogthaphy 2{i8¥yhmiR3thekyl, 3&1@1&&1&6%ehib1m1dazol 2-one

15 ng ?gﬂ%w&fg%ﬁ%@awes gg%ilg élnéhgl%lal'pgi Vere i%rrled out according to

bepzoiost thanalin Sclydnox@) -ethyl] - thyI car bami c acid
tert-butyl ester as a cI ear ?q_'q MS: 412 (MHH) +. Step
yI am no-

2 1- Béhzyl - 3- net hyl - et hoxy)
-1, 3-miBby dr o- benzoi m dazoIJ/ J/NH
0

Step 1 Step 2 I
NaH, CH,l N ol N

SCHEME G
Step 1
20 [2-(1-Benzyl-3-methyl-2-0x0-2,3-dihydro- 1H-benzoimidazol-4-yloxy)-ethyl]-
methyl-carbamic acid tert-butyl ester
CH3 ?Hs
NB oc J/NBoc

Step 1 /C
H, CH,l N
NaH,

©:: 0 3 N>I=O



CH3 CH3 NBoc INH OCH3 Step 2 OCH3 N== N O HC
>>=0N~ N 20
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ol -4-yloxy)-ethyl] - nethyl-carpamc acid tert-butyl

ester (92 ng, 0.223 mmol) was dissolved in 1 nL

et han i | 5 : ' . )
and ¢ na FE0CPRRAELB3F o iy e Mo AN Felii-metny
Gribaoslacilgertehutylicster pyeddi Piis enaephagasiysparoedsing He procedure of
\sjgééuﬁﬁn %‘?gxafgdl@é 321@1?{ @%g&gr’béi{z&ﬁﬁcofh%[ inkBepPRIR (A RAREoxy-ethyl)-
meahzyba®iqasicielt-HutylZsieet hyl ami no-

et hoxy) - =:di hni n '
v 2ok godh DY Of RANGEY TG Run o R AU AR Bk B -
eyl mecthidecacb qorio eeid uere- bb iyl esveri (Ot10A g, @ 2Bpmond) indamL of anhydrous
{2 PRBEK b ormamideivas 09def sdipm bagridey L m s 40 disgreion n
mindPal ol 8nderlititroBenC YHdGl speBOioBatas ptirrddat ra98 témvpeduture WO ten
10 6 - | . .
;alﬁ?r%gtﬁsz %%ﬁﬁgn Fgl{nngcﬁls(?ea Ogbﬁg}i]?r(])yﬁ)% %}t&%% agde% in one portion.
Stitningrvars lsemzioi edifdaad @y aod ¢heTivectmynhhxatre svap nddeddurl 68 mL water,
J i i i I re rri c i
POl e o T o R ot Bt g R vas washea
WA 180 e Writkd3 @ried Stee poduki3@]fdted and cHid@ntrateid #n MdRo. W residue
C- 0. Pd/.C., H2 - H2
ey T T TPt G RS s g atrora 2
Ng (0R23mmIBs O Hodlef [R-H-benzyl-3-methyl-2-0x0-2,3-dihydro-1H-
benzoimidazol-4-yloxy)-ethyl]-methyl-carbamic acid tert-butyl ester as a clear oil. MS:
412 (M+H)™.

Step 2
1-Benzyl-3-methvl-4-(2-methylamino-ethoxv)-1.3-dihvdro-benzoimidazol-2-one
fHa CH,

J/NBoc J/N H
0 0
/CHS Step 2 /CHS
N —_— N

>=O HCI >=O
N N

© ©

[2-(1-Benzyl-3-methyl-2-0x0-2,3-dihydro- 1H-benzoimidazol-4-yloxy)-ethyl] -
methyl-carbamic acid tert-butyl ester (92 mg, 0.223 mmol) was dissolved in 1 mL ethanol
and combined with 0.5 mL of 2N ethanolic HCI, and the resulting solution was refluxed
30 minutes. On cooling, a white precipitate was observed. The solid was filtered and
dried for 18 hours under vacuum to give 47 mg of 1-benzyl-3-methyl-4-(2-methylamino-
ethoxy)-1,3-dihydro-benzoimidazol-2-one hydrochloride. MP: 203.8-205.1 °C. MS: 312
(M+H)".

Similarly prepared by the above procedure but omitting step one, was 1-Benzyl-4-
(2-methylamino-ethoxy)-1,3-dihydro-benzoimidazol-2-one. MP: 188.7-191.3 °C (HCl
Salt), MS: 298 (M+H)".



H O HBCNHHHNzzz N Step 6 CN Step / N-O

CH3NHCH2Ph, N~O p-TsOH 1-0 N(QAc)3BH 1-0 Boc, N, CH3
wobdoThi®eBtep 7 HH ON Step 8 ~ N~ ( )2 O EtEH/IP#606/063788

N~O HCI/EtOH | / N Boc20, THE, SCHEME H Step 1 1-

(2,2- Dinmethoxy- ethyl) -2,3-dinitro-benzene H3C. .

CH3 R 1 H3C, 0 30 1 NO 2 H3CGO-NCH CH3 H 3

CO 3 10 To a solution of

2, 3- diliBehrydtdal2Heaeh viaRine-eth vt 8.3 6limydnbd benrpigidazdl-Sfon HVF

was I 4 ). et 3 :
54 or gg UL FRRLAR B AR TGS S5 pd lepcording o
PEDreR30MOME8 B88me M9 br ought to 1400 C and stirred

for 16 hours. The sol vent ,was renoved under relglgced
pressyie to afford a dark te@ solid mass. This €i@de

enani ge “was, di ssQl ved i rH,8Q :

chl o i met hyl siSts (3.4 9,131 gommol$eRAs adfed
The Sajatign ywas br awght tofr el ux’
hours at N'Sfluk. FPhs SOl vent ~u
reduced presst&Cand Ghe crude mateéfi al
chromat ographed directly to afford the 1-(2, 2-
di net hoxy-ethyl)-2, 3-di ni tro-benzene (1.8%, % 449% . 1H
NMR (CDC13) 6 2.96 (4@H, d, J= 5.2 Hz), 3.859(6H, s),
4.49 (1feps, J= 5.2 H§, 7.60 (apparent H,C-J4

Hz), 7.#—&, 1HHOx-655 Hz), 8.06tefdd, 1H,
8.0). Stef 2 10 3- (2, iNret hoxysegfhyl ) -
1, 2- d{/_a/% N >=O Bromide

u!

H.C.
; QP
tep 6
Step 5 =0 — =0
_ = N CH,NHCH,Ph, N
p-TsOH \\@ N(QAc),BH \\@
.CH
Boc\N,CH3 HN 3
Step 7 H Step 8 N
Pd (OH), >=0 HCI/EtOH =0
EtOH/THF N N
Boc,0, THF \\© \\©
5
SCHEME H
Step 1
1-(2,2-Dimethoxy-ethyl)-2,3-dinitro-benzene
H,C
CH, ?
H,C~
NO, Step 1 770
> NO,
NOo, H,C-O_ CH;
>_N\ NO
H,C-O CH, 2
10 To a solution of 2,3-dinitrotoluene (3.02 g, 16.6 mmol) in 25 mL of DMF was

added dimethylformamide dimethylacetal (6.0 mL, 5.4 g, 45 mmol), and the solution was



10

15

20

25

H3C,0 H3C,0 H3C 0 Step 2 H3C,0 &N02 NH2 Pd/C, H2 NO2
NH2 1-(2,2-D nmethoxy-ethyl)-2,3-dinitro-benzene

W@ 1008605677. 19 nmmol ) was di ssolved in 20 niL of pevEEPL0asICE3788

90 ny of 10% by wei ght Pd/C added. This m xture
was stirred under 1 at rmsphere of H2 for 14 hours at
6 e I
S
Brefrotodiffoed hdngk red kylid matse Mhesvsude radiimgrivaedifsd]ved ig40 mL of

%%QH ‘;ﬂm I}@Og%ﬁ% “fﬁﬁtﬁﬂggaél(ﬁié"l gd%l 281@%1%’25'?%(1%% Fhe solution

Bk broggletgo Fellux qnd, sPirrediforettHomuys ate‘t, fiA. ) The solvent was removed under

A TN O 6390 RGP 5P g -2

(i2y Zh o5k ety Adydinitdypenzen bENTeg d4%,) 2 THNMIR (EDCE) 62.99,(2H, d, J=

SRR AR V5 3o oL T s il - 0419 776 @

MHxIH166 Nes8.05 (dd,adl, at= 1.8f8.0or 18 hours. The sol vent
was r rm\éed and the crude material chromatographed to
af f or (2, 2- di methoxy- ethyl) -1, 3-

di hydB-92 pebinitid e byly-Ben@ne 1@sdiamégd or | ess solid 25
(440 ng, 38%. 1H NMVR (CDC13) 6 3.03 (2H d, J=5.2
Hz), 3.40 (6H, s)3 58 (1H, t, J= 5.2 is%b 6. 86-6. 89
(m 1H), 6967%2 2H), 9.29 (br s, 1H), 10.28 (br
s, 1H. M5 2218t H)-. WD 200%0e6677° 0

PCT/ EP2006/ 063788 3Q 8hep 44— NH,
1- Benzyl - 4- (2, 2- di @ ~y|) 1PEC.dl-hydr o- fenzpi m dazo
Beng, H3C.0 Step 4 1

L

| -2-one H3C. 0 H3C-
Benzyl >==0
1-(2,2-Dimethoxy-ethyl)-2,3-dinitro-benzene (1.85g, 7.19 mmol) was dissolved

in 20 mL of MeOH and 90 mg of 10% by weight Pd/C was added. This mixture was
stirred under 1 atmosphere of H; for 14 hours at room temperature. The mixture was
filtered over celite and purified by chromatography to afford 3-(2,2-dimethoxy-ethyl)-
benzene-1,2-diamine (1.04 g, 73%). "H NMR (CDCl3) § 2.87 (2H, d, J= 5.3 Hz), 3.37
(6H, s),4.50 (1H, t, J= 5.3 Hz), 7.60 (6.62-6.66, m, 3H).

Step 3
4-(2,2-Dimethoxy-ethyl)-1.3-dihydro-benzoimidazol-2-one
H3C\o H.C.
Step 3
H,C~ = MO
-0 NH ? o §
SN QP o
A N
2

3-(2,2-Dimethoxy-ethyl)-benzene-1,2-diamine (1.03 g, 5.26 mmol) was dissolved
in THF and carbonyldiimidazole (935 mg, 5.77 mmol) added. The mixture was stirred at
rt for 18 hours. The solvent was removed and the crude material chromatographed to
afford 4-(2,2-dimethoxy-ethyl)-1,3-dihydro-benzoimidazol-2-one as a colorless solid
(440 mg, 38%). "H NMR (CDCls) § 3.03 (2H, d, J= 5.2 Hz), 3.40 (6H, s), 4.58 (1H, t, J=
5.2 Hz), 6.86-6.89 (m, 1H), 6.96-7.02 (m, 2H), 9.29 (br s, 1H), 10.28 (br s, 1H). MS: 221
(M-H)".



~0 Bromde N~ H\ 4-(2,2-Di nethoxy-ethyl)
-1, 3-di hydr o- benzoi m dazol - 2-one (435 ngy, 1.96 mmol)

wh20amo@irssol ved al ong with benzyl brom de ( 33BCTBP2006/063788
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1.96 mmol ) in 10 nL of anhydroygs DMF. Potassium
tert-butoxide (1.0 Min THF, 272 niL, 2.2 nmmol) was
addedg.The reaction mxture was stirred at room
t enpe re for 90 mi nutes and then partitioned

bet weéBearidr Cahdingh exy-ctiple- 10t dimi o - pinagin awo 1 \Racte
with brine and dried over Na2SO4. After filtration
and renoval of .sol vent under reduced pfegsure, the
crude 10 nateriad was chromat ographgg:totafford

1- benzyl - 4- (;2, 2-4i et hoxy- et h)é%df- 1, 3- & hypro-H
benzoi nmi dazof -2-orje (100 ny —»lH N

3.00 (2H, d, J=¢{ - 3.4039&2;8|H, s),
J= 5.0 Hz), 6.7 9= 7B8ME8) 6. 846 95N (m

oH), 7.23-7.35 M. 8.95 (br s,11-1).13C (\CQET
.6, 107.5, 118.8, 121.7, 1%4. 9,

6 36.9, 44.9, 54.4, 10
127.9, 128.0, 129.1, 129.2, 130.8, 136.7. 15 Step

{al denaz it P Ry B RARFRY TR S et hip? R mmo
pagdicylved along@ with benzyl.bromide (335 mg, 1.9§ mmol) in 10 mL of anhydrous
PATRERG e BB Brto g LR ATE 2065 AES) st
eadiq moltuenesstifredal moaclieth petQuiedyr Ytdeuiteskind thexpartigoned
Bl Lo M AU AR B PR gt v
NaiN(hatkd fdoadiemal ltcgrog@]rﬁtselvelvmr@ﬁr red?_ebdkmbﬂere, thegrude
RARER Fo o PGl REePE) Py QUi T bR SCrd 1 - inyaro-
bdnz8imidiyr eadidf oigyil 6V z.dH- MRV IEIH) .00 (RIant, V= Sl0Hz), 3.40
: , = .2 :
B TR 2 B Atk 278 6298 A1) 23

@mO5HHE, 8.9518r ¢ 1H35"ChCDE L) 3HK6.9, M9, 3266 103%.H07.5, 8.8, 121.7, 124.0,

RIS el gy o S e

6
-1, 3- gieppdr o- benzoi m dazol -2-one O H3CN H I /

(1-Benzyl-2-0x0-2,3-dihvdro-1H-benzoimidazol-4-vl)-acetaldehvde
0O

H.CJ

0]

HyC~g

H

H N

N Step 5 >=o
>:O -

N p-TsOH N

= O

(1-Benzyl-2-0x0-2,3-dihydro- 1H-benzoimidazol-4-yl)-acetaldehyde (90 mg, 0.29

mmol) was dissolved in acetone and p-toluene sulfonic acid (10 mg) added. The mixture

was stirred for 2 hours and then partitioned between ethyl acetate and water. After
washing with saturated sodium bicarbonate, water, and brine, the organic layer was dried
over NaxSOy filtered, and concentrated to afford 1-benzyl-4-(2-hydroxy-ethyl)-1,3-
dihydro-benzoimidazol-2-one (80 mg, quant). "H NMR (CDCls) & 3.84 (d, 2H, J=
2.1Hz), 5.06 (s, 2H), 6.80-7.02 (M, 3H), 7.20-7.33 (m, 5H), 9.78 (t, 1H, J= 2.0 Hz), 10.7
(br s, 1H). MS: 265 (M-H)".
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H N Step 6 H CH3NH2, ~ON NQAc)3BH - NO To a
sol ution of 1-benzyl-4-(2-hydroxy-ethyl)

WO 19034akichy dr o- benzoi m dazol -2-one 5 (53 ng) aPdI/EP2006/063788

benzyl met hyl ami ne (29 ng) in 18p nmL of met hyl ene
chloride was added sodiumtriacetoxy borohydride (51
my) . 4fLgr one hour the reaction was quenched with
wat er d partltloned with methyl ene chloride. The
on dibd-anpinh)-cthyl ] pk3-diyvidea besi 4oimidazol-2-one

sodi um sulfate and cocentrat ed to afford 79 of
1- benzyl -4-] 2- (benzyl methyl anm no) %t,\j—m’;@

-1, 3-di hydr ogbenzoi m dazol - 2-one. Ms: 372 ( ;10
Step 6 H o H

[ 2- (1- Benzyl - 2 3-gi hydro-TH banzoi nitazal - 4- .

| ~yl] -neth aci d tedt:Ntut yl est I—B()#O\

Step/ p 7 i) Pd (
THF / N~O 1-0 1-0 1-B§
amno) -ethyl] -1, 3-di
(79 ng) was dissolved in 3 nL of a 1:1 m xture of

t et r afmy drsolutbanf mnama(aqudaa@ &them-1,3Pdiho2b M@Slmldazol 2-one

ém hﬁ@f@ﬁ%ﬂtﬁﬁf@t@réﬁ gﬁm 5]5%2{ eﬁf\%sf@y alﬂaﬂde was added

SRIIM [ tAgccfXly WORSh diﬁh@(ﬁrrug)e medr%leabum ré@dbﬁs\ab Y@€hched with
of tetrah dr ura &Iedl-tert buty

w@araﬁgﬁaf%w@fé Wl%)l AfE g fen%feﬁlgvas Pehed with
bERE ldkied M%o@idlfﬂ fuleek diidf&)ﬁt:érﬁtrabéd O IFRPEY PBiIRF NYbeh Byl-4-[ 2-
afford 31 ny mybl benzyl -

ge82Y; f%etafflh%fn@)f eh? alhﬁda%&)sfzoa;mgﬂa)wle% RY$- ]Mﬁfe’ﬂﬁw%{)
arbangegpacid tert-butyl ester, M 382 (MtH)-. Step 7
1- Benz -4- (2 rreth | am no- ethyl) -1, 3-

di hy dkeUsBenayl-2i0x923-dthydegr dHofgsnzoiny :
g@é@g&g@%ﬁﬁ;ﬁ@%w 82 Boc N, CH3 HN CH3 HH Step 8 HH
NHC/EtOAN 1--c 1--c

[ 2- (1- BenzyH;@:- 0xQ: di hydr o- | H-benzscbcm dempl - 4-yl ) -

et hyl] -nethyl -Nc aci d SEP- butyl &ster (31ng)

was di ssolved im™ 2.0 of t el PA3Hs of ur am~and 100
EtOH/THF H

N N
N>=O ii) Boc,O, THF N>=O

1-Benzyl-4-[2-(benzyl-methyl-amino)-ethyl]-1,3-dihydro-benzoimidazol-2-one

(79 mg) was dissolved in 3 mL of a 1:1 mixture of tetrahydrofuran and ethanol and then
Pd(OH), was added. The mixture was shaken under 45 psi of H; for 24 hours before
filtering off the catalyst and removing solvent. The crude material was redissolved in 2
mL of tetrahydrofuran and di-tert-butyl dicarbonate (131 mg) was added. After 16 hours
the reaction was purified directly by chromatography to afford 31 mg of [2-(1-benzyl-2-
0x0-2,3-dihydro-1H-benzoimidazol-4-yl)-ethyl]-methyl-carbamic acid tert-butyl ester,
MS: 382 (M+H)".

Step 7
1-Benzyl-4-(2-methylamino-ethvl)-1.3-dihvdro-benzoimidazol-2-one




5 uL of 2.0 N HO/EtOH was added. The sol uti on was
heated on a steam bath for 30 m nutes and then after

wa@ omiioog7di et hyl et her was sl owly added to proPUEPZ06/063788
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nmy of 1- benzyl - )

(2- et hyl am no- et hyI) 1, 3-di hyd2ro benzoi m dazol - 2- one
hydr ochl orlEﬁ fta a col orl ess povvder I\@_‘ 282
(MtH) Exa 3 - (3-Fl uoro-benz,

| pi perazin-|-y -1, 3-di hydr o-i ndol - 2- one Th synthetic
procedures desciibed in this &;@Ie were carriigd out
according to '?‘%éss shown i n Sghemne B i Br
Br (N C I \ \ LSLE H2NHF B ON
NNBoc \ % ON PdZ( dbg )3 | BP F Boc Bo¢ H N (

(N Step 3 Br Step 47 p5N N4OHCI/Et(}|
HBPO\ \ N\ NF F F & 15 Step 1

4- Brono- | - (3-fl uoro- benzyl ) 1H-i ndol e WO 2007/ 006677
PCT/ EP2006/063788 -83 Br Br ONStep 1 ONFICBr \ F

vas. s PR 0%’1?’881%%@1‘53'3%%?1*%%%0%%3?’;6%@%-

wbmmaCWasrtfkemi\cetdr (Howy waedissdeedpn @dkmr ef tamghydrofuran and 100
' 4

gﬁgggeﬁﬁﬁﬁ%{gl éas%}dg&f ﬁg%‘&ﬁﬂ& wlghéa?éds?éé’&%@n%ﬁth‘ﬁ%%o

enz rom
stinyteeahdahen @fbwncpehm@dlathlyk ghéroras3®wly aditedgo Ipeddmce 10 mg of 1-
8&%9&5-‘(@%%}15}11%%&&1) —L_}t,ﬁthydro—benzoimidazol—Z—one hydrochloride salt as
a colorless powder. MS: 282 (M+H)"

Example 6
1-(3-Fluoro-benzyl)-4-piperazin-1-yl-1.3-dihvdro-indol-2-one

The synthetic procedures described in this Example were carried out according to

the process shown in Scheme 1.

Br Br [ j
Step 1 Step 2
D 0D "
H N NBoc
\\Q ,(dba),
DCTIBP
B F
Ioc H
E] b )
g N
Step 3 Step 4 Step 5
—_— e —_—
@ H;PO, O HCVEtOH o)
- | G

F F F
SCHEME I

Step 1
4-Bromo-1-(3-fluoro-benzyl)-1H-indole
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acetate was added and the |ayers separated. After
drying with sodiumsulfate the organic phase was

wa@oncensrat ed and 4- brono-1-(3-fl uoro-benzyl) - A&/ EPbos/@63788

(4.12 g) was isolated by colygy_chronatography. VE:
305 (M+tH)+. Step 2 10

4-[1-(3-Fluoro-dgenzyl)-1Hindol -4-yll-]2igerazine-|-ca
rboxylic acid tert-butyl e Boc i N Br Step 2 N

\' N NNBoc C OpF RaAR\dba) F | ution
of 4-brono-1I - uo o-begzyl -1H i ndol , 25
mol) in tert-Yutgdhol was {dded Bec- pi p 70
ng, 26 nmol), dicycl ohexyl - , 6" 15

triisopropyl-bi phenyl -2-yl)-phosphane (60 ng),
pot assi um car bonate (862 ng), and
tris(di benzyli deneacetone)di pal | adi um (23 ng). TheF
M Xt UAQ, MRS n RE LR ImbMh dok (3WA g)aadzs it SEOH §A stilfbd with KOH (924
hours. The reaction was cool d and quenched b ,
agaiarions heprwhlesolveahwat igaove@ggariredyicd Reagiuee ardreplaced with
?%HLa(ﬁ”taggoﬂ\é. h ﬁﬁ?éhutﬁ)‘ﬁe\;/a%taﬁdedr @—?Luﬁﬂméh 0 d&@ Th& the mixture
phases were dried over Na2SO4, filtered, and
woapbretat doarp tampaiatyse for e nrinwigs befaty ancnelingaithrwaggr. Ethyl

i fi i r : -af f -
M%ﬁé%@ﬂ?%ﬁdf{i F%&? %lf%'lgfeg% %E%Zagella ?{%ﬁ% Hgﬁﬁ’g"@%h E&hélfn sgffgteﬁﬂ'@orgamc
pivso wag caricpn iatpé prg fHbsomoclat b Bxgror kenay)-d H-wdoleddilyle) was

§§%§@§P¥§%Wﬁ%ggﬁptﬁ%ggﬁﬁé2@%%?5gﬁffﬁabl-4-y|I-piperaz
ne-|-88PRBoxylic acid tert-butyl ester WD 2007/ 006677
PCT/ EE%?Q\ﬁlf%?&Z?&naﬂ)\§ﬁq1§881§‘3/ﬁ Dberihe P &P yR adPtert-butyl

NBS /—ON 6N --

ester
Br [ j
Step 2 N
0 .
N N NBoc N
\__/ N
\\Q Pd,(dba),
- DCTIBP

To a solution of 4-bromo-1-(3-fluoro-benzyl)- 1H-indole (750 mg, 25 mmol) in

tert-butanol was added Boc-piperidine (470 mg, 26 mmol), dicyclohexyl-(2',4',6'-
triisopropyl-biphenyl-2-yl)-phosphane (60 mg), potassium carbonate (862 mg), and
tris(dibenzylideneacetone)dipalladium (23 mg). The mixture was heated to reflux and
stirred for 14 hours. The reaction was cooled and quenched by addition of water, and the
resulting mixture was extracted with ethyl acetate. The combined organic phases were
dried over NapSOy, filtered, and evaporated to dryness. The resulting crude material was
purified by column chromatography to afford 510 mg of 4-[ 1-(3-fluoro-benzyl)-1H-
indol-4-yl]-piperazine- 1-carboxylic acid tert-butyl ester. MS: 410 (M+H)".

Step 3

4-[3-Bromo-1-(3-fluoro-benzyl)- 1H-indol-4-yl|-piperazine- 1-carboxylic acid

tert-butyl ester
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F F To a solution
of 4-[ 1- (3-fl uoro-benzyl)-1H i ndol -4-yl]-pi perazine-I-c

waebonyderr acid tert-butyl ester (360 ng) in SPEM/ERZ006/063788

CH2C12 at 0 C was added N-bronpsuccininde (160 nyg).
After 30 m nutes, water was added and the |ayers
partitioned. T organi c 5 phase was dri eBd over sodium
sulfate, filtered, and concentrated under:°Feduced
pressure. Th suI ting crude materi al purified
by col um chrEr;?t ography to afford 4-[3

brono- 1- (3-fl 0- benzyl ) - 1iGtdpradol - 4- yl pe%am ne-| -
car boxylic acigltert- but 263 M5; 488, 490
(I\/H—|)+; 510, 5f (| Ng) . StepNBtslo

4-[1-(3-Fluork I) 2- 0x0- 2, 3-di hydr
| - piperazine-I- i C aC|dtert but
Boc i NNC~C~ p 4 NH3PO4 \ |
\--qg F F

4-[3-Brono-I|-(3-fluoro-benzyl)-1Hindol -4-yl] - pi petazi

ne-l-carboxylic acid tert-butyl ester (273 ng) wa

di ssofry@doiufios 0&%@%3%@% B@ﬁ%/gtﬁ@-@ﬂllolﬂp 1 9@ dzne- 1-carboxylic
S

phosphori ¢ acid n) wa ded. The dark sol ution

#ad (el aheste (3 gl GHeG L2 &t §7'C ps gddegii-brempsuccinimde
gﬁiﬂ hHe AfeXBOEBn YRS wikdSvakadd@ aatiRe fhybls PahRiHe@NMehe organic

20 was .added The organic | ayer was separ at ed,
s 8@ driehoysr soEiumayyfalgr Hlited, abe casantiaicd ghfgiigduced pressure,

the Fersultﬂ;lg kﬁﬁi@'n@aﬁe@ﬂ Qvak 9ﬂﬁﬂéd719y &ﬁ’ll,lﬂ’lﬁ Qhr(;nli‘zﬁo grraﬁl‘ijyeto afford 4-[3-
mat eri al ~was and - rt-bu

Ppmes- édﬁﬁl%ﬁO@@@ZYQbiﬁ %@)1 47@% pam%ne-TWéerlﬂw \REisbutyl ester.

543 &%%Sf&{s 2 havas: 3h0, 0 MEBXHenperature, after
the m xture was part|t| oned bet ween water and

et hyl Sigpdt ate. The or gani c |l ayer was dried over
sodi upysybfalGoand Y. arRAbaL SdiAART HL UL 2Y11PFESAKRE-1-
The resul fing residue was purified by colum
e PYIHE A AFIPULYREHeTOYi de 115 ng of 4-[ 1 WO
2007/ 006677 PCT/gECZOOGI 063788 - 85 EOC
yl]

(3-fluoro-benzyl)-2, 3-di hydro-| Hindol -

- pi per azi ne- oxylic acid tert-b N ester, M
326 (MBoc+H)+g p 5 1-(3-Fluoro-benz, I|piperazin-
| -yl -1, 3-di hydr ndagd,- 2- one eBoc N
§p
H,PO, @)
N N
F

4-[3-Bromo-1-(3-fluoro-benzyl)- 1H-indol-4-yl]-piperazine- 1-carboxylic acid
tert-butyl ester (273 mg) was dissolved in 3 mL of 2-methoxyethanol and 85%
phosphoric acid (575 mL) was added. The dark solution was heated to 140 °C and stirred
for 16 h. The next day the mixture was made basic with 1.0 N NaOH and Et,O was added.
The organic layer was separated, washed with brine, and dried over sodium sulfate. After
filtering and removing solvent the crude material was taken up in 3 mL of THF and di-
tert-butyldicarbonate (218 mg) was added. The mixture was stirred for 24 hours at room
temperature, after which the mixture was partitioned between water and ethyl acetate.
The organic layer was dried over sodium sulfate and evaporated under reduced pressure.

The resulting residue was purified by column chromatography to provide 115 mg of 4-[ 1-
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I H( ) N CNNN Step 5 O-N- OHA/EtOH 6~~NO0 '--Q

'--Q 5 FF 4-111-
W@ 0Femro- benzyl ) - 2- oxo- 2, 3- dihydro | H i ndol - BeEP2006/063788
- pi per azi ne-|- carboxylic acid tert- butyl ester (115

ng) was dissolved in 2 nL of OH and 500 uL of 2.0 N

(Aot et sl et kel

estamViSepfeMtBoceH) Di et hyl et her was added slowy to 10

preci .}, at e
1-(3- ro- benzyl) - 4-pi perazin-1-yl -1, 3-di hydro-i ndo
- 2- oné-(aFluprothedrdi #ipipdraen daylt].3-Miyd8pBidokRtgne,

Exanmple 7

1- (3- Fl uoro- bengy?) 3, 3-di net hyl - 4- plperHZ|n-
| -yl -1, 3-di hy ndol - 2-one The synt procedur es
descri bed in ﬂggéjExanple wer e carriedlguglaccordlng
to 15 the prot@gS shown in Schene J oc NN C )
C~- Ste 1 NHC $ep 2 s CHNMtp3 C CH3 O NaH, CH31
HCl /EtOH \ F R ‘ CHEME@&%ﬁgép 1

4-11-(3-Fluoro ) -3, 3-di ¢ -dﬁ%ydro-
| Hi ndol - 4- plpera2| e- arboxylic acid ter b

ester WD 2007/ 006677 P2006/ 063788 - 86

I 1 (N) N

F

4-[1-(3-Fluoro-benzyl)-2-ox0-2,3-dihydro- 1H-indol-4-yl]-piperazine- 1-
carboxylic acid tert-butyl ester (115 mg) was dissolved in 2 mL of EtOH and 500 uL of 2.0
N HCV/EtOH was added. The solution was heated to reflux on a steam bath for 30
minutes and then cooled to room temperature. Diethyl ether was added slowly to
precipitate 1-(3-Fluoro-benzyl)-4-piperazin-1-yl-1,3-dihydro-indol-2-one as a
hydrochloride salt. MS: 326 (M+H)™.

Example 7

1-(3-Fluoro-benzyl)-3.3-dimethyl-4-piperazin-1-yl-1.3-dihydro-indol-2-one

The synthetic procedures described in this Example were carried out according to

the process shown in Scheme J.

) ® e

Step 1 N H.C SmpZ N

P, CH, HG cH,
NaH, CH,l HCVBOH
F F

SCHEME J

Step 1
4-11-(3-Fluoro-benzyl)-3.3-dimethvl-2-0x0-2.3-dihydro-1H-indol-4-vl] -

piperazine-1-carboxvlic acid tert-butyl ester




10

15

20

N Step 1 NH3C CH3 ONaH, CH31 NF I NF 4-
1- (3- Fl uor o- benzyl) - 2- oxo- 2, 3-di hydro-1 H i ndol - 4-yl ]

WO piopeoazi ne- | - carboxylic acid tert-butyl esPEr/EPRB&63788

ng) was dissolved in 4 niL of —and 60% NaH (60 np)
was added. After sti rr| ng for m nut es net hyl i odide
was added (1.0 ni),p reacti on vessel seal ed and
the m xture |eft t0|st|r for 16 hours atB°r°oom
tenperature. The ction was quenched th water and
et hyl acetate addg he | ayers were s M:]at ed and
the organi c phase dxied with sosqh oUm suI
concentrat ed under xeduced pressw-e. Th

purified by colu @ oM @grdpthlyCPﬂsb af
1-(3-fl uoro-

benzyl ) - 3, 3- di net hyl - nxo dlhydro-l i mol-‘- vyl
- pi perazi ne- |-car boxyl [ c 10 tert-butyl
V5. 454 (MHH) +. Step2

1- (3- Fl uor o- benzyl) - 3, 3-di net hyl - ﬁl perazi n-
| -yl -4[3 (aﬁl]wpdlenﬁadbﬁ =0X0phe dilggdeo- |l HHn dnj-4 yH - piperreipe 1-

GiBoxhie Beil) 1o @B est@ s i) FaOls@Nafn B milof BMF afdl 604 NaH

OO(BRFVRdged Mty Bﬁﬂmgﬁow%iwq:&metbxldo ¢idg ach Addpdd1Oppl), the
féﬂgt‘i)dn éesééh lealeli2nA)! lﬁ)eeﬁl@&lhﬂ%%ft lo s‘é@?&o]?@/ﬂdéﬁ's ﬁcrbgm tem]perature The

tert-butyl ester I ssol ve
Elamftaw&ﬁ q@nghqql{_wm Wﬁ!teOEHM1 WWW@G%&@@@YGNW@ﬁ separated and

%ﬁﬂc sc 3dedM RHts&ﬁuﬂlt sufifgle! aﬂﬁ*ooﬁ&%trﬁ%ﬁ%‘d&r‘redﬁ‘@eﬁ ressure.
cool d a

di et er was ad to premgltateo
Th¢ gsdug @ffa@pb@ﬁqﬁb}) codurgn chromatography to afford 300 mg 4-[1-(3-fluoro-

1
ﬁél‘g?% @’% dit }éﬁ%@% 3= dl}ik_gr)% 1 ‘1’1‘1&61‘1{ §l] (p% }_ézn?e Pg%b"ﬁyﬁ% acid
biplyecsgr, MS: 454 (M+H)
1 (3 g Pgro benzyl ) - 4- (2- met hyl am no- et hoxy) - 1, 3- di hyd
ro-in 2-one The synthetic procedures described in
t hi s EX3dieovieneyl-33rdimgthyli-piperarini lagl- t.érdiltydeo-indol-2-one
process shown i nggchene K WO 2007/ 006677
PCT/ EP2006/ 063788 - 87 CH3 CH3 OH Sygep 10,-,,,,N,
Boc Step 2 O~ c \ N

Step2 N H,G

@fgz HCI/EtOH @fg(

4-[1-(3-Fluoro-benzyl)-3,3-dimethyl-2-0x0-2,3-dihydro- 1H-indol-4-yl]-
piperazine-1-carboxylic acid tert-butyl ester (260 mg) was dissolved in 3 mL of EtOH and
0.5 mL of 2.0 N HCI/EtOH was added. After heating for 30 minutes at reflux, the solution
was cooled and diethyl ether was added to precipitate out 1-(3-Fluoro-benzyl)-3,3-
dimethyl-4-piperazin-1-yl-1,3-dihydro-indol-2-one as a hydrochloride salt (121 mg).
MS: 354 (M+H)".

Example 8

1-(3-Fluoro-benzyl)-4-(2-methylamino-ethoxy)-1,3-dihydro-indol-2-one

The synthetic procedures described in this Example were carried out according to

the process shown in Scheme K.
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CH3 F | QHHO-~HBoc | / Br N PPh3, DI ADC H CH3 CH3
CH3 0 BN,Boc 0O~\/N Boc O,,-~NHr Step 3 Step 4 Step

WG 200B880d676N H3PO4 0 HCI/ Et OH | ~~N O / 1-0 1rOr/EPM06/063788

SCHEME K Step 1 [2-(1H 1 ndol - lox -ethyll

-nmet hyl -carbacid tert-butyl es er CH3 OH Step 1

O ,~NBoc YH3 H HO-~N'""Boc (t:Q 5 PPh3, DI ADC H To
cooled (0 C) solution of 4- hy%ﬂsoxyl ndole (2.92 g) and °

(20Hydroxy ethyp) - met hyh<var®ayi c ert - butgyT " “Boc
3. Sﬁ—g-)—l—n—l:ee ? s—ac}%e:}d—ap

mL of TH_E wa h3 8 .0)

ANAOPROpyl 2 eeNegsbox 18

tion of
,\§4 44 Q) r RS.
After 16 h the yeaction Was iwrked up~Efi the normal \\@
manner and thé& crude oil 10 was purified by

chromat ography to afford 4.1 g of

[ 2- (1H i ndol - é%l oxy)-ethyl]-nmethyl- carbam c acid
tert-butyl est MS: 313 (M+Na) +§HStep 2

{2-[1-(83- 5|/tre-r’ ~penzyl ) - 1Hi doL/N-BX([ ox - et hyl O/\/NH

;%gwyl - bél :j tefdy but ester CI—I?Ste
POYBEP2006/L 88 fg%o4 HCI/EtOH
[ 2- (1H | ndol - 4- ylaxy) - et hyl ] >Tret yI rbam c aci

I by the |EI'F opw

tert-butyl treated
SCHEME K
Step 1
[2-(1H-Indol-4-vloxy)-ethyl]-methvl-carbamic acid tert-butyl ester
GHs
OH Step 1 R 0N Boc
H
D o° \
H HO” "~Boc N
PPh,, DIADC H

To a cooled (0 °C) solution of 4-hydroxyindole (2.92 g) and (2-hydroxy-ethyl)-
methyl-carbamic acid tert-butyl ester (3.50 g) in 100 mL of THF was added PPhs (5.8 g)
followed by the dropwise addition of diisopropylazodicarboxylate (4.44 g) over 10
minutes. After 16 h the reaction was worked up in the normal manner and the crude oil
was purified by chromatography to afford 4.1 g of [2-(1H-indol-4-yloxy)-ethyl]-methyl-
carbamic acid tert-butyl ester. MS: 313 (M+Na)™.

Step 2

{2-11-(3-Fluoro-benzyl)- 1H-indol-4-yloxy]-ethyl }-methyl-carbamic acid tert-

butyl ester




NaOH Et OH fol | owed by addition of 3-

fl uorobenzyl brom de as descri bed above in Step 1 of
waxampbe7b to afford PCT/EP2006/063788

{2-[1-(3-fluoro-benzyl)-1Hindgl - 4-yl oxy] - et hyl

}-nmethyl- carbamic acid tert-butyl ester. Ms: 299

E 24 (Bg F)‘é@)}f y?éosﬁ%ge n@ e]t_wl -m t?xllfjalghagl)}c acid tert-butyl ester was treated

WaOIHE [folbardddryi addmwmd)fﬁéluorblumwlbrmide rs @Brilgid3above in Step 1

e

by P QTN Moy Bben ShER P o bt ool
?arhanwwblddalnﬁmNylcestat;ll\diStQQ%MlBOd}d{)yl ester was treated

5 W|th Y.pronosucci ni m de using the procedure of step 3
Exa‘ﬁ'ple 6 to prow de
[2 ( 1Eh€R? Hin dydal yldxwtaplxyl)-meet g
amc acid tert butyl ester. Step 4
-( 1- Benzyl - 2- oxo- 2, 3-di hydro- I Hindol-4-10 -ethyl]
- met hyl - carbam ¢ am@H3 15 tert-butyl ester CH309H3 0
BN'Boc D~i N Boc ~3tey 4 N H3P0O4 0 \_0 \_0O
[ 2-(1-Benzyl - 3 oro- A% ndol - 4- yl oxy) - etcblyl

arbamc acid te tyl estergswas treateg
phosphoric ac g the pr-ovevd'afe of §
Exanple 6 to

3 i
[2-(1-benzyl - 2- oxo- X ydro-| Hi ndol - 4-yl oN y) rethyl
] -methyl-carbam c aC|O tert-butyl ester.
1- Benzyl - 4- ( 2- met hyl ani¥0- et hoxy) - 1, 3- di hydr o- i nday~ 2-
one WD 2007/ 006677 PCT/ EP2006/ 063788 -89 CH 3 CH3
0O, ,, , AN H(BEkom-benzyhNH-igi @ gt Hory | eh Yl Epeth yb caghapgic acid tert-

10  butyl ester was treated with N-bromosuccinimide using the procedure of step 3 of

Example 6 to provide [2-(1-benzyl-3-bromo-1H-indol-4-yloxy)-ethyl]-methyl-carbamic
acid tert-butyl ester.

Step 4
[2-(1-Benzyl-2-0x0-2.,3-dihydro-1H-indol-4-vloxv)-ethvl]-methvl-carbamic acid

15 tert-butyl ester

(EHS (I)H
O/\/N\BOC O/\/N'BOC

Br
Step 4
AN —
H,PO, O
N N

[2-(1-Benzyl-3-bromo-1H-indol-4-yloxy)-ethyl]-methyl-carbamic acid tert-butyl
ester was treated with phosphoric acid using the procedure of step 4 of Example 6 to
provide [2-(1-benzyl-2-0x0-2,3-dihydro- 1H-indol-4-yloxy)-ethyl]-methyl-carbamic acid

20 tert-butyl ester.

Step 5
1-Benzyl-4-(2-methylamino-ethoxv)-1.3-dihvdro-indol-2-one




(1- Benzyl - 2- oxo- 2, 3-di hydro-| Hi ndol - 4-yl oxy) - et hyl ]
-methyl -carbam c acid tert-butyl ester was deprotected
waisiongodshe procedure of step 5 of Exanpl e 6 toPel/EP10d6/063788
1-
benzyl - 4- (2- et hyl ami no- et hox'y§9-'1, 3-di hydr o-i ndol - 2-on

e, MS: 297 (MtH) +. > anpl e 9 1- (3-Fl uoro-bepg,

| pi peri di n-4-y|c-{1\,bg}ﬁﬁydr o-i ndol - 2- one The sy%heti c

procedures desegri “Bbct hi s Exanpl e wer ep€axried out
tlhe process shogwpsn Schenell. Br OBr O

/[ A\ 1 O Step

Step 2 r 98 0
Pd( dppf ) C12 ocOH N @l@% O st @ tep 4 O

N Hydrazine NN HCN F-EF 10 SCHEME L p
4-Bromo- |- (3-fluorb @ |)-1H i ndol e- 2, 3- di orre
2007/ 006677 PCT/ EP2008.0£3788 -90 Br O Br O O

\' Il NO HF Br F 4-Brono-1Hindol e-2, 3-di one (6.38
g) wasl-BersybRaoexd-2,3 dh§0ravilHeih d M- yBongl) - etth y)- m &€h ylagudb 80R0acid

1 ' orti ] r
P s R REEU I L PELLERSe 0% SLEUERINES, aora 1
berogl-4+¢2-ndtkeylsoingt¢tb oxyyals3-gihiydrae th dob2- aqepMSk 29N+ K1) 30
5m ngtes., guenched with water, and partitioned

> pet vestater and di et hyl ether. The
1-(3-Fluoro-benzyl)-4-piperidin-4-vl-1.3-dihvdro-indol-2-one

The synthetic procedures described in this Example were carried out according to

according to

the process shown in Scheme L.

Br o B o
0 Step 1 @:@io Step 2
N — > N >
H F O, /
Br B NBoc
@)
Pd(dppf)Cl,
F
IT%oc I?oc H
N N N
N~ o
Step 3 Step 4
N Hydrazine N HCl
F F
10 SCHEME L
Step 1

4-Bromo-1-(3-fluoro-benzyl)-1H-indole-2.3-dione




organi c |l ayer was dried over sodium sulfate and

evaporated to dryness under reduced pressure to yield
W®@23/0ap647 Br ono- 1- ( 3-fl uor o- benzyl ) - 1H i ndol e- PCBEP10061663788

that was sufficiently pure fo§ouse in step 2 bel ow

M5: 385 (MrH)+. Step 2 10

4-[ 1- (3- Fl uoro- benzyl) -2, 3-di oxo- 2, 3-di hydr%ll—l-lndol

4-yl | -3, 6-di hydplo- 2l ] 2yri di ne- 1- car boxyl i G aci

tert-butyl est Br/OBoc N O Step 2 N

, B- NBoc 0 ~/ O :Pe dppf ) GtepR F O
4- Br ono- 1- ( 3- enzyl )—tH+ndotw» 2, 3- neN 167
nmg) was dissolved i 2.5 nt of di oxane and
4-(4,4,5,5-Tetranmethyl -[ 1,3, Br

di oxabor ol an- 2-yl ) -3, 6-di hydr 15

pyridi ne-1-carboxylic acid tert=-butyl ester 4 ny)
was added, followed by [1,1"- F

bi s(di phenyl phosphi no) - f errocene]
di chl ¢Brpabl BiHinddlé-R)3- &ionpl @3 g wds diisclhtdinoiPdtaian£DMEF and at 0

Gt SR 1 3B 2 oo W ReyliPLs T R QUOP A i 20 minutes
befogeidingt Busdeizyl Bdude :Dl’ieaﬁ)iiufofﬁ wakRgrree satl appfugkimately 30

%%f’@gﬁﬁﬂm"%%% gvht%wé)terza'gy Bq?rgﬁgr_l \rza h\Xater an% C{letfl)c/jl eztlthr The
dirghmdrlayef ad Mékal ovér Ydiud,soHate hy@l eapdthi@yiol dymss indaiéduced

c aci. g e}t9ert LE%%’/% O@ %Q’%Cgiﬁ) é’fl elﬁdg %fbfhonevlgt was

&xfﬁaclﬁnywrefchﬁmzm Step22 balow2, MSAEsYMI-0H) H- i ndol - 4-yl | -]
2i peridine- |- carboxylic acid tert-butyl ester Boc
Boc RER= 0\ | OStep 30 N Hydrazine N FF 5

4-11- 43153@&&011%1% -2 324i3x 82 Bxdih ¥dr3- 1 Wiyt e VIH3igdikdro-2H-
4&”}? dlhdr02|-
ine- —Carboxv 1c acid tert-butyl ester

Br 0 Boc

Qe |
Step 2
N Y o

Pd(dppf)C

F

4-Bromo-1-(3-fluoro-benzyl)- 1H-indole-2,3-dione (167 mg) was dissolved in 2.5
mL of dioxane and 4-(4,4,5,5-Tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-3,6-dihydro-2H-
pyridine-1-carboxylic acid tert-butyl ester (154 mg) was added, followed by [1,1’-
bis(diphenylphosphino)-ferrocene]dichloropalladium(II),complex with dichloromethane
(1:1) (24 mg) and K,CO5(138 mg). The reaction mixture was heated to 80 °C for 18
hours and then cooled and concentrated under reduced pressure. The resulting residue
was purified by chromatography to afford 4-[1-(3-Fluoro-benzyl)-2,3-dioxo-2,3-
dihydro-1H-indol-4-yl]-3,6-dihydro-2H-pyridine- 1-carboxylic acid tert-butyl ester. MS:
337 (M-Boc+H)".
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pyridine-|-carboxylic acid tert-butyl ester(930 ng)
was dissolved in 17 ml each of hydrazine and et hanol,

wapa7oh@7s0l uti on was heated at 110 C for 16 hpCT/BP20061653788

reaction was cool ed and partigjoned between water and

ethyl acetate, and the organi c” phase was dried over

sodiugk | fate and concentrated under reduced

press The reS|due was 10 purlfed by chronatography

to aff t ) ) . R
]- plperldlne 1- carboxyllc acid

DR aki tér?%ﬁlt]ét 423 (M H) - Step 4 1-

(3- Fluoro benzBoc Boc

| pi peridin-4-yl 1, 3-di hydro-i ndol - 2- one BodJH N NO

FF 15

6 to afford - e
1-(3-fluoro- N 4- plperldﬁ¥mﬁzﬁé 1, 3-d
-2-one hydrochl orige as a whi powder. Ms: 325
(M+H) +. WD 2007/,006677 PCT/ EP2006/ 063788 -9 K anpl e

10 1-(3- Fl uoroxpenx, |am
day- 3- net hyl - 4-\pi p£&r azi n-1 -yl -1, 3-di hydr o-i n{
The synthetic progedures described in this Example

were carried out dccording to 5 the process shbwn in

ot B g enfM bl 2 o ndoT g e fihigro-2H-
@frﬁ'd@he Ndalﬂbdﬂ@kkﬁaouf’(&t( Bﬁh@]) Ster(O30@ld) BRs Hiskolved in 17 ml each of
hydrazine and ethanol, and the solution was heated at 110 °C for 16 hours. The reaction
was cooled and partitioned between water and ethyl acetate, and the organic phase was
dried over sodium sulfate and concentrated under reduced pressure. The residue was
purifed by chromatography to afford 146 mg of 4-[1-(3-fluoro-benzyl)-2-0x0-2,3-
dihydro-1H-indol-4-yl]-piperidine-1-carboxylic acid tert-butyl ester. MS: 423 (M-H)".

Step 4
1-(3-Fluoro-benzyl)-4-piperidin-4-vl-1.3-dihvdro-indol-2-one

Boc H

N N

Step 4 0
N
N HCl
F F

4-[1-(3-Fluoro-benzyl)-2-0x0-2,3-dihydro- 1H-indol-4-yl]-piperidine- 1-
carboxylic acid tert-butyl ester (146 mg) was deprotected as described in step 5 of
Example 6 to afford 1-(3-fluoro-benzyl)-4-piperidin-4-yl-1,3-dihydro-indol-2-one
hydrochloride as a white powder. MS: 325 (M+H)".
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SCHEME M Step 1 4- |
1- (3- Fl uoro- benzyl) -2, 3-di oxo- 2, 3-di hydro-| H i ndol - 4-y

wo booy/AdgeeT azi ne- 1- 10 carboxylic acid tert-butpdT/EB1086/063788

Boc NBr O~J NOStep 1 ny, No HN NBoc
Pd2(dba)3 \ / F DCTIBP F

4- Br ofiRs 516 3pf | uor o- benzyl') - 1Hi ndol e- 2, 3-di one (3. 05
s—%#%évgved in 45 L of tent butanol and

a§1 yl-1,3-dihvdro-indol-2-

yclohexyl
, 4", 6" -triisopropyl - bi phenyl -2-yl)-phosphane (217
ngy), Fhel S}mdteaisﬂramdmats Hesweabed nithBExamply) were cermd detlaccording to

EQ%FQ%§{ ﬁmW@%b@%ﬁéNFd at 120 C for 4 hours and then

0 room tenperature. The m xture was
partitioned between eBhyl acetate and &Bter and the
organlc | ayer was separated, dried ov K sodlun1sulfa£%
ang cancentrat ed und-r:}educed presﬂ: The residu ]

af ogpaphy to aff %O g of 4-[N'HC on

Step 2 Step 3

\ o)
epo-+H—+nd o

Mek|

' a2|n arboxv |§ aci d Meert - b N20 estér.

wﬁ%oniﬁﬁ 7/ 006677 PCT/ EP2006/ 063788
Step 2 pydoh); (3- ro-benz, |am

day- 8- nethykxﬂmexo 2, hydr o- | Hi ndol

pi perazi ne-1-carboxylic mcid tert-butyl ter Boc Boc

N N NONHCOH 6~-NOStep 2 L NO MLi FF 5

4-[1-5§H£bﬂ%k%-benzy|)-2,3-dioxo-2,3-dihydro-|rtindo|-

4-yl ] sepperazi ne-1- carboxylic acid tert-butyl ester

(330 nq was dissolved in 4 nL of THE and cooled to
(3-Fluoro-benzyl)-2,3-diox0-2,3-dihydro-1H-indol-4- Vl] -piperazine-1-

Carboxvhc acid tert-butyl ester

OoC
1
N
Br ') [ j
N" o
e
N Step1 - 0
/~ \ N

HN NBoc
n_/

Pd,(dba),
F DCTIBP

4-Bromo-1-(3-fluoro-benzyl)- 1H-indole-2,3-dione (3.05 g) was dissolved in 45
mL of terr-butanol and Boc-piperazine (2.04 g), Pdx(dba); (164 mg), dicyclohexyl-
(2',4',6'-triisopropyl-biphenyl-2-yl)-phosphane (217 mg), and potassium carbonate (1.84
2) were added. The mixture was stirred at 120 °C for 4 hours and then cooled to room
temperature. The mixture was partitioned between ethyl acetate and water, and the
organic layer was separated, dried over sodium sulfate and concentrated under reduced
pressure. The residue was purified by chromatography to afford 1.80 g of 4-[ 1-(3-fluoro-
benzyl)-2,3-dioxo-2,3-dihydro-1H-indol-4-yl]-piperazine- 1-carboxylic acid tert-butyl
ester. MS: 340 (M-Boc+H)".



C before adding 1.6 Mnethyl lithiumin hexaness (800
uL). The solution was stirred and warnmed to room
wo eopeoaiure, then stirred for an hour at roonPCT/EP2006/063788
tenperature. The reaction wasgguenched by addition of
wat er and extracted with ethyl "acetate. The 10
conmbi ged,organi c | ayers were dried over sodiumsulfate
and eV'a'g'Urat ed under reduced pressure. The residue 4
{ i dyg Y- oagthahByo xf 2 fr@ 186 -inglol-4-

OO O

- = 3- - 3- et hyl - 2- oxo- 2, 3-di hydro
-l Hindol -4-yl] -pipgxrazi ne- |- carboxyBacc acid
tert-butyl ester. My_356 (M Boc+H)+. S{ep 3 15

1- (3- Fl uor o- benz, Ifam

i ndol - 2- one

day- 3- net hyl - 4- pi pex @i n-1-yl -1, 3-di h
Boc H N N NHC N -
4- Step 2
1- (3- Fl uor o- benzyl 3 y-W— yl @ =0 3- di hyd
ro-I Hindol -4-yl] azi neMeLtar boXyti N aci d
tert-butyl ester was depfotected in the manper
described in 20 ste f Exanple 1 to rd
1- (3- Fl uor o- benzyl) - dr oxy- 3- net hyl - perazin-|-y
| - 1, 3-di hydro-indol -2-\one (201 ng). Ms: 356 (M+H) +.
WO 2007/ 006677 PCT/ EP2006/ 063788 - 94- Exahple 11
1-Bengyh -4 Qleh 23 bz ko34l - A 9870l e 1-

> one %héégﬁ%({rﬁgdtehgygr%c%ﬁéﬁorleé %2%&@%2&% tﬂ]iI gﬁ;e bade
exxhorpllie acidiet-daryl ped (630 mae ves dissngvedan 4mhleofFidE@sd cooled to -78
S 80 e Mo ol SRS 0 50 1Ry ssimea
8rd BarnBulctoMoom temperature, then stirred for an hour at room temperature. The
reaction was quenched by addition of water and extracted with ethyl acetate. The

10 combined organic layers were dried over sodium sulfate and evaporated under reduced
pressure. The residue was purified by column chromatography afforded 315 mg of 4-[1-

(3-fluoro-benzyl)-3-hydroxy-3-methyl-2-0x0-2,3-dihydro- 1H-indol-4-yl]-piperazine- 1-
carboxylic acid tert-butyl ester. MS: 356 (M-Boc+H)".

Step 3
15 1-(3-Fluoro-benzyl)-3-hydroxy-3-methyl-4-piperazin-1-yl-1,3-dihydro-indol-2-
one
Boc H
N N
e

N N'H,G oH
0
N

HG oOH
@fgﬁ Step 3
O —_—
N HCI
;F F

4-[1-(3-Fluoro-benzyl)-3-hydroxy-3-methyl-2-0x0-2,3-dihydro-1H-indol-4-yl] -
piperazine-1-carboxylic acid tert-butyl ester was deprotected in the manner described in
20 step 5 of Example 1 to afford 1-(3-Fluoro-benzyl)-3-hydroxy-3-methyl-4-piperazin-1-yl-
1,3-dihydro-indol-2-one (201 mg). MS: 356 (M+H)".
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NH2 N Boc Step 4 O Step 5 Step 6 NH Boc20 NI \ ~0
1. TBAF 2. dr035:0H2 NBoc N Boc H \ NBoc \ Boc N -0

w®Reo7h0066@ Sty ~O / N H21 Pt/C/ N HCl, EtOH Nedr/EB2005063788

5 SCHEME N Step 1 10 1- BronD § quoro 2-nitro-benzene
Br Br NH2 Step 1 NO \ | Zf\l aBO3 To a suspension
of sogi H;%lgggborate tetrahydrate (135.374 9., 886.4

nmol ) nm. acetic acid at 55C was added dropw se

a sol Jlttﬂgo,z_y_ﬁh‘-_gﬂrdjid@nrﬁ ¥-1£3-didwydro-bdrenin idpiale-¢i183. 685

g., 1 t

The 1 zg% g)% kgceh erZ geg\/\a/a}ls)&gftﬁl t%lfse]%ﬁﬁlgleg\é%é Fgrri%&) Ut according to
qurommow@ 1h6dmneNhen cooled to OCin an ice bath.

I nsol uble materials were renoved by filtration 2 hr ough

a ptug of celite, whictprwas rinsed WO 2007/ 006§

EPQQO6/ 0OGBP88 -95 0100 mistacetic aci p Step 3
hed acetl§O acrd H t| ons Were added™t o [ W
at g Wi th s?lﬁrlng vea aRB oM Whi Ch BIH zrema

rervoved by filtration. The crude id was dissol
in 250 nL ethyl acetate, washed t¥ee tines with 200
nmL of 10% aqueous hydrogen chloride, 200 niL saturaté
sodi um bi carbonate and 100 nlibrine. The sol uti %rhpg was
concentr at ed in vacun to % ve 11. 51g of

1- rorm 3-fluoro-2-njtrqfbenzene as a red bll 1H NMR

( . 80Q, MHz) Z 7.38 (m ,  Bod9
( H) St_%beﬁL,Ben B%m} %% ro - phepdd ) -@dmi ne __Step®

Br NNO2 B&zep 2 1 F\ NH2 \NI—T 1 >=O 1. TBAF
(Ipro);Si—N _ 2. Boc,O
B(OH),
B ,Boc H
7 N“Boc N N
2
Boc Boc
] ] H
N N N
>=O Step 7 >:O Step 8 - >:O
N H,, PUC N HCI, EtOH N
SCHEME N
Step 1
1-Bromo-3-fluoro-2-nitro-benzene
Br Br
NHZ Ste—p1> NOZ
NaBO,
F F

To a suspension of sodium perborate tetrahydrate (135.374 g., 886.4 mmol) in
500 mL acetic acid at 55°C was added dropwise a solution of 2-bromo-6-fluoro-
phenylamine (33.685 g., 177.271 mmol) in 70 mL acetic acid over 1 hour. The reaction
mixture was stirred at 55°C for an additional 3 hours, then cooled to 0°C in an ice bath.

Insoluble materials were removed by filtration through a plug of celite, which was rinsed
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10 Pot assi um carbonate (2.58 g, 18.73 mol) was added
to a solution of of 1-bronob- 3-fluoro-2-nitro-benzene

W@ 2000006377 9. 36 "mol ) and benzyl am ne (1. 13 ni, POI/BBM06/063788

nmmol) and the resulting suspegi']s_l on was stirred at
roomtenperature for 18 hours he reaction mxture
5 .
48 OO0} 0 il G828 800 S T, Sl vt
ithstifrorgsogiea winky sollibwhkich sadireme wd [ bydtleatican dhesrude solid was
3&6‘1‘%’&% @?@ Lth ALHE t@asﬂk%ﬁl n?_e!‘m%if ftltﬂ%o}?ﬁ‘;%f%% dduShs

recrys |za I on UX n
hydrhged ahllomydet 200 m1. s@@rgedfodium bicarbonate and 100 mL brine. The solution

8&{]%%]0?1{‘[?%‘[9({ z?]zr%czgo {3 ﬁg(n;eol 1P Iﬁgxk ? b%ﬂlﬁ/—%—ﬂ%g e g}éjg)eﬁén%gne asared

QMEI)NMlBt@leB 3001\48@)1& yA.26 (3,00 nb 38 benkdhd-491 R -1H)
diam ge Br Br NO2 Step 3 NH2 NH Na2S204 NH 10 10 20 A
sol ut1—0’P1—of benzyl - ( 3- br onp- 2- ni t r o- phenyl ) - am ne

( 0. 50Beryyl-(3-688no@udijroiphen @%aminet hanol was added to a
solution of sodiumthiosulfite (1.91 g., . 97 mol)

in 50 nlL water &t 100C while stirring. reaction
m xture was heat&d fao, 30 misngkes at th NO,

t enper at ur e, fen concentTated™ n to renove
t he et hanol . ‘ [ X5 A0 Nmed i Kesul ti ng
wat er sol ution was eitracvvl ce’with 100

di chl oronet hane. The conbiéd organic fracti O re
dried over sodiumsulfate, then purified by fl§g
2007/ 006677 PCT/ EP2006/ 063788 -96 chromat ogr aphy (2

to 10#&%3%%3&)03%@%& 5?%%8@?‘ r\%ﬁ%@iﬂﬁg‘ totza? é’glat?%%noef oéflsl—bromo—

0. 327 enzene
3 luetb- émltro{\]zsnz@@&Z OQ299 QG\AHH)GII) ar@t legmzglamine (1.13 mL, 9.364 mmol)

%bc?&l%%éféuh? %%& 31t%n Q@gbu s Q‘g@?@{t&@%@éﬁﬁ' g%:rdf%ﬁ}lﬁlf?%]’ﬂ}%aieacﬁon

&Depreclwas [ONred=s100 5(])@ HBUEfZ@ watsiodngtdxgncted fawr timest%ithzlﬂO—mL ethyl

T

corncenigand irDrackett gidnyditiihaawhopuriied by(r&crﬁ@ﬂhga,tloﬁ fi®i2 75 mL

| | owe m ri in .
B g BT 5 iR b R VSR G GRD-amine
shs ealleded by fibratioh @s finars reedlosyed St 3)SWaINIM-6H) 00 m
tenpegat yre. The reaction m xture was concentrated in
the p nce of 0.5 g silica gel, which was submtted
t o f| BshBemybBdirogroapimyercl 1. Palidfbtegr adi ent et hyl
acetate in

Br

©: NH,
Step 3
N S, 0
%2 NH

A solution of benzyl-(3-bromo-2-nitro-phenyl)-amine (0.503 g, 1.638 mmol) in
35 mL ethanol was added to a solution of sodium thiosulfite (1.91 g., 10.97 mmol) in 50
mL water at 100°C while stirring. The reaction mixture was heated for 30 minutes at this
temperature, and then concentrated in vacuo to remove the ethanol. The oil which
formed in the resulting water solution was extracted twice with 100 mL dichloromethane.

The combined organic fractions were dried over sodium sulfate, then purified by flash



hexanes) to give 0.580 g of
3-benzyl - 7- br ono- 2- oxo- 2, 3- di hydr o- benzoi m dazol e- 1 -
wa@ 200000667 ¢ acid tert-butyl ester as a white spCT/EP20MZ063788
304, 305 (M+H)+. 15 Step 5 )
3- Benzyl - 2- oxo- 7- ( 1- trllsopropf?silan

LR Al Rl i JEREE gLt e o

Bowyl- Qibr@nlomenzenle \2- N&an@ne ¢4 pred)oBISMN278, RTB(MHFR . To

10 nmL a 9:1 mxture of dinethoxyethane/ water was
added=3=benzyl -7- 20
br omo3-Beoxd-72b1®aui-Apdp - hdilwdiarbetapoh dadoledrdachorlylicacid tert-

rt-butyl ester (0.719 g, 1.783 nmol),
> gﬁ%g$%%yl-l-trl|sopropyIS|IanyI-IFprrroIe (0.476 g,

1.783 mmol ), [1, 1'Br bis(di phenyl phosphi na - feg&pcene]
di chl oropal | adi u | ) Negnpl ex wi th di chl ggongf hane
(1:1) (69.7 ny, P 3P mmol ), aggd, fesiu oogggg
(0.697 g, 2.139 Rt The resutt+wg DERSon was

vacuum purged with ar and heat@®d to 85C fof | hour
The reaction 25 m xture wes. added to 100 f 1.1
wat er/ et hyl acetate and organi c | aye WO
2007/ 006677 PCT/ EP2006/ 063#88 -97 separ a The

conbi ned organic fractions were washed with iOO nmL
each afsolaibelof ARd-bebiyl-Bebramad-bunizett- D2aliasddi(0A83 g, 1.742 mmol)

t
I LAL T SRR S p LR R R Bt i ed s isggponare
gr.%m g@ﬁ?l@tﬂmbl) Saeldice, fonowwaﬁles)rflemylgn?iﬁp@dﬁfﬁq 19 nog 0.087
- zyl - 2- 0x0: 7- triiso si | anyl - rro
o o R R R S A5y D PBtand et fp vt o room
teﬁ{ﬁerdlulieyTh@ﬁdaeﬂiomlﬂuﬂWatseoﬁ@Hn'tIdtedNﬁSIhéﬂﬁseﬁM of 0.5 g silica gel,

%%5;2%- ubm S}Fejl tog %&gl émgto&r a%%y (?to 1 %?(rattf)lypacetate in

b@m@s’) b gi@g 0/580 &o€ &fb*éﬁ)zwiﬁlﬁoﬁﬁi idok@ﬂ%—bﬂﬂy&ﬂo B&iz6imidazole-1-
S@Pylilﬁlaﬂdéert g %@thag% white soPd I\i\/l% 304 6)5 (]M+I-J—-I§AF I

15 Step 5
3-Benzyvl-2-0x0-7-(1-triisopropvlsilanvl- 1H-pvrrol-3-v1)-2.3-dih ydro-

benzoimidazole-1-carboxvlic acid tert-butyl ester

_Si(lpro),
Br B N

oc
[
N / Vi
>=O Step 5 }3 ¢
N > N

~ =0
(mmk&—N<;;L N

B(OH),

To 10 mL of a 9:1 mixture of dimethoxyethane/water was added 3-benzyl-7-

20 bromo-2-0x0-2,3-dihydro-benzoimidazole- 1-carboxylic acid tert-butyl ester (0.719 g,
1.783 mmol), 3-boranyl-1-triisopropylsilanyl-1H-pyrrole (0.476 g, 1.783 mmol), [1,1’-
bis(diphenylphosphino)-ferrocene]dichloropalladium(II) complex with dichloromethane
(1:1) (69.7 mg, 0.089 mmol), and cesium carbonate (0.697 g, 2.139 mmol.) The resulting
suspension was vacuum-purged with argon and heated to 85°C for 1hour. The reaction

25 mixture was added to 100 mL of 1:1 water/ethyl acetate and the organic layer was
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10 To a solution of
3-benzyl - 2-oxo-7-(1-triisopropylsilanyl-IH pyrrol-3-yl

WO 2@78666d1 hydr o- benzoi m dazol e- 1- car boxyl i ¢ acP@I/EP2006/063788

tert-butyl ester (0.768 g, 1.4, mol) in 30 m
1, 4- di oxane was added tetrabuty amoni um f | uori de
;(Fﬁb%%f' nf"he%fonﬁ)uilégl (ﬁrg%“& fr%ho'n@ Wefrfﬁ&rﬁsﬁgé( q}itﬁfl@ﬁ i ?a%h 3fBater and
dropw se over reaction mx
brase atd dm@ldm@s sfdowm 481 Late. rﬁnr@sntram Mescuorgere adudd selal which was

égpar at’e an%r ;p%tetg%/q@& e’g%dst 0 f}g%tegg({%g%t %@r ac Zﬂ Ié\%rag%s) to give

Wi7dthg fpf)@bmmzyéﬂmpdo ’é(:btriaitS@romds'langzleﬁﬁmye@lﬁf}ghaﬁdlﬂlydro—
r r

Db AR R R B SRR A B8 LS B0 mis: 446 v

BOCa#BI ogr aphy (20 to 40% gradi ent et hyI acetate in

hexangt% to give 0.447 g of crude

3- ben 2 0xo0-7- (1H pyrrol -3-yl ) -2, 3-di hydr o- benzoi m

dazol 8-Ben20 Tedr touxivitbgycadiod vk & tpyiouel-B vl e@taso: 2. Fidityydro-

g&ﬂzﬁ%ﬁ%zoﬂ%é—Cq}bsgigllicv aeclild {ept—gutgl:?(s{e?t rahydrofuran and
his sol ution was
added di -tent-butyl 8ilwekbon ate (0.752 g, 3;45 nmol)
and 4-di rrethyla opyridine (14 ng, 0.1l ?C) and
stirring was ../ nuted for one hour as\{pe reaction
m xture was al |l owed t °°\/\/armtcgtgp@om t enpelr at uPe.  The
reacti on m xtur ’&zcentf-a-t-ed—rn vacyosa he
resi due was 25 | By fl&s®AEhr omat
10% gr adi ent eth tate i > H8%8nes) to

Wa

fi

g of

3- benzyl -7-(1-teg t oxycar bonyl -1 H pyrr
0- 2, 3-di hydro- b m dazol e- 1- car boxyl i
tert-butyl ester, . 490 (M +H) +. Step 7 3

50 boho agay STt E Rl PR @tfélé?@?é‘?%ﬁﬂ%ﬁ?@r%%%l-g‘-ﬁ) 23

By 2O0G00H6d7,0RCT/CERRANE! REBZASH U LyIa8teN((BBES BAci0 Mnol) in 30 ml

Faaulire s TR R e Poman b S haat S ebiol R dBuaidgn in

&fﬁab%cfrg?gn:n 1Cﬂ_748 rﬁ:ﬂnalt)flg:a]bw{sd&dﬂﬁ)bmlfno)t(ds O\grhd rdaytién mixture was stirred

s ity apd o0 MEeaded o S B LB kT ST e L pglpyers were

ydphtataicind the ad;udous Lalyelasds&ktré@edlﬁﬁcéwgh 10@m$£b‘t’hymtﬂtate| Mhe
esse

e R S S e G e R e R
!ilﬁhplmﬁe'ﬂhg/ ftagla Clito@tht Gdr XpHir (0 W@80% Ige:mlem euiynacemuef gﬁd:xanes) to
RN TR s REUALTETE WERTR AR MR
caBborylic agid t@sbdue csn@s Ty mhicgal was didsalsed BT amategiydpdiiran and
£0501éd? to 0°C under nitrogen. To this solution was added di-zer-butyldicarbonate (0.752
g, 3.45 mmol) and 4-dimethylaminopyridine (14 mg, 0.115 mmol) and stirring was
continuted for one hour as the reaction mixture was allowed to warm to room
temperature. The reaction mixture was concentrated in vacuo and the residue was
purified by flash chromatography (1 to 10% gradient ethyl acetate in hexanes) to give
0.550 g of 3-benzyl-7-(1-tert-butoxycarbonyl- 1H-pyrrol-3-yl)-2-0x0-2,3-dihydro-
benzoimidazole-1-carboxylic acid tert-butyl ester, MS: 490 (M +H)™.

Step 7
3-Benzvl-7-(1-tert-butoxycarbonvl-pvrrolidin-3-vl)-2-o0x0-2.3-dih ydro-

benzoimidazole-1-carboxvlic acid tert-butyl ester
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10% gradi ent ethyl acetate in hexanes) to give 80 ng
of racem c 3-benzyl-7-(1-tert 10

whedoxywar bonyl - pyrrol i din-3-yl)-2-o0xo-2, 3- di hpdr/BPivesias37ss

oi m dazol e-| -carboxylic acid bert - butyl ester as a
clear oil. MS: 516 (M+Na)+. Step 8

1- Benzyl - 4j pyrrolidi n-3-yl -1, 3-di hydr o- benzoi m dazol -2
-one ,Boc HN N-yBet H O Step NNO N HCl, Et®e / N 15
A sol ution of N

3- benzyl -7-(1-t /?-bm%@xycarbonyl-pyrrolis' l)-2-0
Xx0- 2, 3- di hydrqg nz@i m dazol e- 1- car boxyl i g aci%"C
tert-butyl est 0 o 0.27Segmol ) in t hano
was heated to yand 2 Ng 38 i ¢ hylo ©
chl oride was added (3.5 niL.) reacti on~m re was
refluxed for 45 es at which point ether L)
was added sl ow solid precipitate forpedn
cooling and was ved by filtration to a ] 40 20

-OEE”E‘X FARSE P LT A oued s PO STUBERE Piggum on
Qlw@w@oléang) oty ePR00 810637 8E-bergyl- 7 Hk-aerpbatokgcarbonyl-1H-
E@‘EM—?@'ZD&% 28‘131’12&8%;% mﬁ}l @ggpggﬁbbﬁﬂ% a&a ex‘?ﬁ)gw{%&é{r (0.150

var us routes i
g.00. B@Y/\A‘nrmgol)rmbl (s L nietleaniol.ehieitgriedissshwis @puﬂmcpurg@ with hydrogen

?tha{m%g[ﬁw Tic %IQ' ?q'n_% r@tri%tru%hgfo? o3 "ﬁ?:lér%s 1?;?%‘[}] %anﬁlx?lg q’?clr ‘ale?lfvacuum—
Puligicch wsthmltrogm finged tirenmgh %)lmg olf mh.te toAemove citalysteaident
goQicQ{&atE@?r{ tfo. 7"Phesroe/ aul%ﬁ:gﬁ'ug Wa?é‘gl%%: f?asf? (gﬁﬁ-glﬂ?ato graphy (5 to

redien are ens ca Su
t@%tgaadmm gtlazbmsttatdmdlerxgnesm) gm:%Q mgnéraﬁalpglﬁ benmyli V- 1-tert-

A B T2 SRRy SRURAR il i
R0- 0%y dvbg aes Clam st ¥ Al@(M+5% . Cr osscar nel | ose sodi um
2. 0% &&t ose 76.5%

1-Benzyl-4-pvyrrolidin-3-vl-1,3-dihvdro-benzoimidazol-2-one

Boc

. H
N N
l\iBOC H
> 0 Step 8 > o
N HCI, EtOH N

A solution of 3-benzyl-7-(1-tert-butoxycarbonyl-pyrrolidin-3-yl)-2-0x0-2,3-
dihydro-benzoimidazole-1-carboxylic acid tert-butyl ester (80 mg., 0.273 mmol) in 5 mL
ethanol was heated to reflux and 2 N ethanolic hydrogen chloride was added (0.5 mL.)
The reaction mixture was refluxed for 45 minutes at which point ether (2 mL) was added
slowly. A solid precipitate formed on cooling and was removed by filtration to afford 40
mg of 1-benzyl-4-pyrrolidin-3-yl-1,3-dihydro-benzoimidazol-2-one hydrochloride as a
tan solid. MS: 294 (M+H)".



PVP (pol yvinyl pyrrolidine) 1.0% The ingredients are

conbi ned and granul ated using a sol vent such as
woredohaoel? 15 The formulation is then dried apdr/fprongas3788

into tablets (containing about,20 ng of active

conmpound) with an appropriate tabl et machine.

ConpogitisRhor Oral Adnministration |Ingredient Ampunt
Active;%h'oﬂgvund 1.0 g Fumaric acid 0.5 g Sodium

chl or Famnwyaifong Met hyl paraben 0.15 g Propyl paraben
0.05 gy

cob ot PanfERNE FeBBRl pouTy e kbl ot g acd o

sticO0 ey fodtoin(dVEabdisr birdtive Grgrydignt) oy Adkivavompoignd).a985ed in the
5 %bles%%ﬁ{sg)ﬂg%{ 910§e gpthelaoyﬂolulnﬁgof’potrﬁlrulﬁ.s' to 100 m
e lngredients are mxed to torma suspension for
oral adm nistration. Parenteral Formnulation

| ngr eg, b b Gor/ Mat AdhTikiRidaN9r edi ent 0. 25 g Sodi um
Chl or ter for injection 100

m 5 Tifpeedeaiti ve ingredient is dissolved in & porwi on

of the water for iniection— A sufficilent guantity of

sodi uffBEFUEN s then added with stirring-P8%mke

The SpidibdeOn 1sotonic. IThe solution |S MAdg9BR, L O
weight with the rempinder of the watef for injection,

filteMEEHPBSGAAE 0. 2 micron nmenbrang filt&d%nd

packaged under Sterite conditions.  SUpPpoSi tory
Formul ation Ingredient %w./wt. Active ingredient
1. 0% Thoingeadigplteare nyjKkgdesld digeoscpanBogappyeseontapiggabout 100 mg
10 Slkcole AR GBuRbRodifC NG PHiM SRl e el ted
t oget heerBan%I muxe E,on a gtaear% ga{ h, %lg%d poured into
nol ds containing 2.5 g total weight.

Composition for Oral Administration

Ingredient % wt./wt.
Active ingredient 20.0%
Magnesium stearate 0.5%
Crosscarmellose sodium 2.0%
Lactose 76.5%
PVP (polyvinylpyrrolidine) 1.0%

The ingredients are combined and granulated using a solvent such as methanol.
15 The formulation is then dried and formed into tablets (containing about 20 mg of active
compound) with an appropriate tablet machine.

Composition for Oral Administration

Ingredient Amount
Active compound 10g
Fumaric acid 05¢g
Sodium chloride 20¢g
Methyl paraben 0.15¢
Propyl paraben 005¢g
Granulated sugar 255¢
Sorbitol (70% solution) 1285¢
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Topi cal Formul ation Ingredients grans Active conpound
0.2-2 Span 60 2 Tween 60 2 Mneral oil 5

w@edorobarum 10 Met hyl paraben 0.15 Propyl par@bgP2006/063788

0.05 BHA (butyl ated hydroxy q@gsole 0.01 Wwater q.s.
100 WO 2007/ 006677 PCT/ EP2006/ 063788 101 Al of the

i gt eth-ents—excen W&G‘ﬁ%‘l‘ﬁ"
about ;%@th(V%ﬁ&#P%%,ng A sufficient quantlt? of

wat er Favoragput 60C i s then added w th|vi gor 00835 ml

efl rrl nn to nmllelf\/ fhn |ngrnrh ents and WA
added 8 ogings oyt 100 g. Nasal Spray FornulatﬁgﬁggS

Sever Bis(@gU®as Suspensi ons cont al Nl Ng T r omgab@UI00 ml

0 025-0 5 percent active conpound are prepared as
nasal spray fornul ations. The formul at i ons optionally
cont afrRe in%?é?i‘ién‘(@arb RAK&LIoSDER aSHGRNASn (drrale¥BTRk@ation.
m crocrystalline cellulose, sodium

car bokyikaicrliFenulaione, dextrose, and the like.

Hydro Qré{héﬂt act ey be added to adj st pHg, {{E,masal
spray fornul ations may be delivered via a nasal spray

neteré@uwungﬁdm@ttyp|calIy dellver|ng aboutOQGgloo

==

nmror v 1 ||u| Clll UII |JCI Cl\.al UCllI UII
d03|nayggﬁﬂgﬂpga§s 2-4 sprays every 4412 ho ﬂb%fhﬁ%%lgnonw

ExanpMWatd3IoRagticabn gand bi ndi ng studi e Thi s 1ekarpl e

nd—bi-ndi ng st udi-es—of

conmpound of 15 forrmula |I. The binding act|V|ty of
conpoThe sctivt it gﬂé(ﬁeﬂtﬁy@i@doﬂ@ﬂ in @ pyttionCofwas waliet R fifhjd&ibnaA

fal.l.ows. Duplicate d tio HT6 | i gand

%{&F?lﬁ‘?tﬂ}"%g@f ﬁ%%\gmbgj}l(g é{ eﬁélﬂagf Wltg stillra}nlgdo arl]<e the solution

{sBﬁd%icSD‘He@oElﬁbh IR @p eswelglid Mﬁdtﬁerraghlllr_irrﬁ&.?&?z(s h€ a/hies for injection,
a expr essi reco t hupan rec

Bl Do EhiE D2 me rost PERBTSE DCT AP KBS A T Gorstions.

vere gasipsiyryrorpeataiog for binding of [3H Ketanserin

(’2 (2-(4-(4- fl uorobhenzovl) ni nprl dinol) et hvl)

-2, 4(@¥Fgﬁﬁan|nazollnedlone) in cell |menbr dh@s/wt.

derd Vggtl\}erlh)g[le&léh{- K—cetts stabt y €expr FS S Ny 1.0%

reconbi nant~ human 5- HT2A receptor. nbr anes were
prepaP@Uﬂthﬂ¢ﬂEKﬂég@)ceII Ilnes by t he netﬁéé%
3 o bl l“a'“aﬁ b
ce Ilnes

The ingredients are melted together and mixed on a steam bath, and poured into

molds containing 2.5 g total weight.

Topical Formulation

Ingredients grams
Active compound 0.2-2
Span 60 2
Tween 60 2
Mineral oil 5
Petrolatum 10
Methyl paraben 0.15
Propyl paraben 0.05
BHA (butylated hydroxy anisole) 0.01
Water g.s. 100
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25 as described by Bonhaus et al., Br J Pharnacol .
Jun; 115(4):622-8 (1995). For estimation of affinity at

W0 bw7/60ddT6 receptor, all determ nations were nBCBEEPI006/063788

assay buffer containing 50 mv gi_s-HCI, 10 mM MygS04,
0.5 m\/IEDTA 1 mM ascorbic acid, pH7.4 at 37 C, in a

250 Il 1§%ﬁ&1%@1‘5‘_#g§bt‘(&'téf”§re cgr%]% n%gtahﬁ%ét%‘ oozﬁbout 60°C with

afflnlty at recept eermna
steriegmadetticienageantity of Weter debvali 61°Ggs Bon ﬁdﬁl@lOWlth VlgOI‘OllS stirring

& o) e B R A sl BB Y ubes
cont aNasah§pifag HprinGations [ 3H] Ket anserin (5 nM,

ggggegégaa%% %&%@9 ng{kﬁjo%&%ﬁﬁ&%ﬁ@@fb&ﬂg@‘ B3 @%'fffgk)eﬁt active
é@npound at pBP@cdfasmagd maﬁﬁo,mmilatloes eﬂh@ﬁwtmulaaokaophonally
@: n% 5123‘ glé?f{d? fﬁl‘ﬁﬁ g? v\%elg {kaglp %%groglﬁls%lhgg 'célﬁn@se sodlum

ca:boqmeaih)ﬁ@:llmojsa' rdestroseCind tBolikel HgdpchlSOc acid [n&yl—lfﬂe added to adjust

AL ST AL, 0 g GG

@@mmﬂwlmgm 50 H)Omlaloi;lpdra@fefnnnulam‘)n paticLi@Door A typical
%@sﬂﬁ%}?&‘uﬁﬂs‘ﬂﬁ n?qrggetvldr 4bL Ng sites was quantified

ng conc ng data to a 4-paraneter
| ogi sEkamIelql]lati on: binding = basal + Bmax - basal 1 +

10- H| aElF a%hlbi'i H,Qstha{eg’g I C50 where Hill is the Hll

sl ope; md— T s-the concentration of conpeting

radi oThyaranplb ilantale€50viirs radieligand béndin gstudies of compound of
0adllﬁ) f gand produci ng hal f-maximal specific binding of

(A di qlgand The specific binding window is the

diff eifhmbmdbgtawaety mﬂmnﬁmndmﬁhtshmenhasaﬂ vipareaselecerfined as

I n ocedur.es. of oun of .
TR, B SS G RsohS TRGT R i SRR R orppine or
hintiiaaggarf i[ $H K.SDsie celt: ticudr ndsT2Avett ag (HEI@Z;% CCI(]H‘S‘[M ¢xpressing
b PTRaF 5 Tirsgmyor ymlseis esrmingpions ol yPifpapgng atnity
nael mRedneoantetiby &d bindipKof [OH | Kgtpn @Kin (A4(21(¢-(8- 48 f or

tor o fest. ul r.
GRS BFaaR B S E e Thn ol 305 SG My e
Serih@d {ibBn BHID-4K3 BllySBably OxpBessih g4€co&1‘tﬂﬁant215n&n%lH53A @céptor.
I%/l%mgbrar?es \xﬂ'ar(? pr]é%)'areg %ro?ri ?IEKGZ@3%él%ﬂineSAfJ tl?e meﬁlod descrlbed by Monsma
et al., Molecular Pharmacology, Vol. 43 pp. 320-327 (1993), and from CHO-K1 cell lines
as described by Bonhaus et al., Br J Pharmacol. Jun;115(4):622-8 (1995).
For estimation of affinity at the 5-HTs receptor, all determinations were made in

assay buffer containing 50 mM Tris-HCl, 10 mM MgSO4, 0.5 mM EDTA, 1 mM ascorbic

acid, pH 7.4 at 37 °C, in a 250 microliter reaction volume. For estimation of affinity at

the 5-HT,a receptor all determinations were made in assay buffer containing 50 mM
Tris-HCL, 5 mM ascorbic acid, 4 mM CaCl2, pH 7.4 at 32 °C, in a 250 microliter reaction
volume.

Assay tubes containing [’H] LSD or [’H]Ketanserin (5 nM), competing ligand,
and membrane were incubated in a shaking water bath for 75 min. at 37 °C (for 5-HTs)
or 60 min. at 32°C (for 5-HT54), filtered onto Packard GF-B plates (pre-soaked with 0.3%
PEI) using a Packard 96 well cell harvester and washed 3 times in ice cold 50 mM Tris-
HCl. Bound [*H] LSD or [*H]Ketanserin were determined as radioactive counts per

minute using Packard TopCount.



20

15 Wiile the present invention has been described wth
reference to the specific enbodinents thereof, it

wa@ bmaloabebe under st ood by those skilled in the BET/EP1vas/063788
various changes maybe nade a ﬁ equi val ents maybe
substituted without departing fromthe true spirit
and s } t1.GR: |t : :
modi £ P earc ARt ENSDdH K RUM b AncRBMln jics was quantified
by fitiagicongentratien-bai ding datp 6s i tHperandtemtagisies ¢quatiotess,
process step or teps, to the object:Fe spirit and

scope 10fs: L,he ent i nPERi-bAsAl Al | sukh nodifications
are i r??lglﬁl edb#gleﬁelmdwﬂﬁl%ﬂﬁgarﬂﬂng@s@f the cl ai ns

appended hereto. 25 *** WD 2007/ 00667

PCT/ ErRORG]iD63he #lill slope3ligina] msthe cdncemratimpaioecthpefing haslioligand

SPL IR ahe oepya Bl Tl natFhargh fpeinic bding of
faslidligamd . T heop&ific inding Window s tkg differehOe b¢iRaen the-Bingx and the

R DI -; or -C(O-., 15 wherein : Ra is hydrogen
%fgalzﬁ%%/@ﬁb is hydrogen, fluoro or alkyl; Ris
hydr ofeing tlid procaslures dyhis Ekyrdploxgommrungk kokyrmuda I wile tested and

R ' f . 0.,: h '
AR ST By B0, 0, B LBS e
tangilx-1nEGrbbifewropeomad-pypesaris i i Ut dihyilngindhbe-one exhibted a
ORI b 25) 558 T RSAL QR Re! ected rom O, N

Further test results are shown in the Table below:

F R v e
10 9.4 43 9.48
18 8.1 45 8.73
20 8.57 47 9.46
25 8.91 53 8.3
29 9.38 54 9.11
32 8.57 64 9.21
40 9.2 66 8.59

While the present invention has been described with reference to the specific
embodiments thereof, it should be understood by those skilled in the art that various
changes may be made and equivalents may be substituted without departing from the
true spirit and scope of the invention. In addition, many modifications may be made to
adapt a particular situation, material, composition of matter, process, process step or
steps, to the objective spirit and scope of the present invention. All such modifications

arc intended to be within the scope of the claims appended hereto.

KK
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Ar is: optionally substituted aryl; or 25 optionally
substituted heteroaryl; R8 Y ~%. R7 Rl is a group

w@boovheseformula R5 "R6 p is from1l to 4; Y i SPCFBP2006/063788

30 -NR -; or WO 2007/ 006677 PCGRLEP2006/ 063788 - 104
-CReRf-; wherein Rd, Re and each i ndependently is
hydr ogen or al kyl; each RZ isqj pendently: halo; 5
al kyl ;  hal oal kyl ; hal oal koxy’,(Mﬂ;rgkoxy; het er oal kyl ;
10 cyano; -(CH2)g-S(Or Rg; -(CH2)g-C(=0 -NRhR ;

N(R O - Rk, 15
; W%Oft\}ﬁ@%% g(gl s%)of:(l;)r S ?gomo to

2; and Rg, Rh, R and R each Rhdependently is
hydr ogen or aI kyl, and Rk 20 ils hydrogen, alkyl,
al koxy or hydroxy; R3 and, RA&ach ependently is
hydrogen or al kyl; R5 arB)Re eacﬂ1 i ngeplndently is
hydrogen or alkyl; and R anskR8™egch independently
i s hydrogen or al kyI or R and R8 t ther with the
nitrogen to which they are attached y "forma

L

or a pharmaceutically acceptable salt thereof,
wherein:

m is from O to 3;

nis1or?2;
Xis:
-NR*-
-O-:
S
-CR°R®-; or
-C(0)-;
wherein:

R"is hydrogen or alkyl,

R®is hydrogen, fluoro or alkyl;

R®is hydrogen, fluoro, alkyl, hydroxy; or alkoxy; or

R® and R® together form oxo; or
R’ and R° together with the atom to which they are attached may
form a three to six-membered optionally substituted ring that
optionally includes a heteroatom selected from O, N and S;

Aris:
optionally substituted aryl; or
optionally substituted heteroaryl;

RS
Y oN
NR7
1. }f Rzﬂgs !
R" isa group of the formula

pisfrom 1to4;
Yis:
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25 four to seven-nenbered optionally substituted ring
that optionally includes an additional heteroatom

waelgoted7 from 0, N and S; or one of R and RSPEMHPIING 063788

of R5 and R6 together with thegsgtons to which they
are attached may forma four to seven-nenbered
optional |y substidgshed ring that optionally includes
an addi ti onal hdeter oa’cfom selected fromO, N and S; or
30 one oWwh@eindtdRR®1¢ Bgetthiedendnidbn thois Apdrogereomalioyts t o

whi ch th : .may forma four to

seven- ne%\é}elgégs-@?ér%ﬁ?ﬁgp' optionally includes an

addi ti onal het éradat om sel ected from 0O, N and S; or
one of R and R8,and one of Re and Rf together with
the atons to whichh they are attached may forma four
t o seven- menber ehlegdktylonal | y substituted ring that 35

optionally incl ;E]]Q(%F,addi tional heteroatom sel ected
fromO, N and S%@ . e conpound accroding to claim
1, wherein n is dkoxD 2007/ 006677 PCT/ EP2006/ 063788 -

105 3. The co cording to claim1l1 or 2,
wherein R3 andna%lﬂéa}?%]ﬁfilydrogen. 4. The conmpound

according to anyyameg of clainms 1 to 3, wherein Ar is 5

optional ly substi d Ylse. 5. The conpound accordi ng
to any one of cl a(ibrlrlfﬁ?qls(?%rﬁ’ wherein Ar is optionally
substituted phenyICHLOC6:0FNR"®Onpound according to

any one of cl ai ws(gﬁzgqgsé,_l\yﬁmﬁr,ei nmis O0or 1. 7. The

conpound accordi n any one’of clains 1 to 6,
wherein p is 2. a.CHEbheN(:Rfmchdumj—R]é@cor ding to claim7,
wherein Yis -0-. 9, Iheneonpound acccording to

cl aim 8, wherei n ZZﬂﬁg(ﬁg)eaRr’e hydrogen. 10. The
conmpoundwheemor ding to claim8, wherein one of R and

R8 and one of R5.Szbnoll 1R6 together with the atons to
whi ch they are Atached forma four to seven 20

menbered ring. Idis ffbhel aokpadnd acccording to claim7,
0 e . B R TR G PR B v
sonpound acccording to clai m 12 hydtveees) aikybratkod oRhydrody;
B, 09 Ret A0 TSN g Rt SptlE Py e
conpoundRaankRt@iinthdeperatenilyrisdydizen i alkpl; iisd 3. 30 15.
The sorrpund pecsgidng RSk ARG, s 2
and R6 aRearhyRfrtog&her 3ith the.niffhgenaompathndicpaeaancicdgndydform a
olu? it(gn se]\'feGﬁ—m\Aéqm re%ia oﬁ)t{]oenaﬁ)f/ su% Stiglrt]éjd r?r? g &1@19 of))t?oenaﬂg/ includes an
additional heteroatom selected from O, N and S; or

one of R” and R® and one of R® and R® together with the atoms to which they
are attached may form a four to seven-membered optionally substituted ring that
optionally includes an additional heteroatom selected from O, N and S; or

one of R” and R® together with R? and the atoms to which they are attached
may form a four to seven-membered-ring that optionally includes an additional
heteroatom selected from O, N and S; or

one of R” and R® and one of R® and R together with the atoms to which they
are attached may form a four to seven-membered optionally substituted ring that

optionally includes an additional heteroatom selected from O, N and S.

2. The compound accroding to claim 1, wherein n is 1.
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R5 and R6 together with the atons to which they are
attached forma four to seven- nenbered ring. WO

wQOB700@6677 PCT/ EP2006/ 063788 -106 18. The cpopBP20d6/063788

acccording to claim?7, mhereLngLs -CReRf-. 19. The
conmpound acccording to claim 18 wherein one of R and
R8 and one of Re and Rf together with the atons to
which they are attached forma five to seven 5
menbededThé ergnpRdd atberdingtpelain laedcwheicingR tandaRiyarohglrogen.
of claims 1 to 6, wherein RL is azepinyl,
pyrolidinyl, piperazinyl, piperidinyl, azepinyl,
di azepi nYhg ccampanwall decoxydingde epy ny¢ okgfaimsgyto gl whiérawl Axiy
' idi : epi nyl oxy, or azepinyl net hoxy,
%@%%PPgP%&Pﬁé%%ggf, 10 pi peri di nyl net hoxy
azepi nyl net hoxy, or am noal kyl. 21. The conpound

acccokdi 0 ' .6 rein.. .
oo T LA GolingSh 2bTBad of il 1S Ghllin 3
RrtoomMilRs sRi0ecdRpi@yl.R10 R12 R13 12 R12 412 R R8 11

RE R8 Rii NRI3 RIO RR8 NR11 N 13 N R11 R13 R10 R12
13 R10 R12 R1I0 R12 ORIl R 12 -4- "'~"" R11 R 8 R1?R

R13 RO. RENRsonRYouddR8cordiihgdo ahfdhGolclaihs 1dp 5, MREe® m 180 or 1.
;and

7. The compound according to any one of claims 1 to 6, wherein p is 2.

8. The compound acccording to claim 7, wherein Y is -O-.

9. The compound acccording to claim 8, wherein R’ and R® are hydrogen.

10. The compound acccording to claim 8, wherein one of R’ and R® and one of
R’ and R® together with the atoms to which they are attached form a four to seven-
membered ring.

11. The compound acccording to claim 7, wherein Y is -NR%-.

12. The compound acccording to claim 11, wherein R* and R® are hydrogen.

13. The compound acccording to claim 12, wherein one of R’ and R® together

with R? and the atoms to which they are attached form a four to seven-membered ring.
14. The compound acccording to claim 3, wherein p is 3.
15. The compound acccording to claim 14, wherein Yis -O-.
16. The compound acccording to claim 15, wherein R* and R® are hydrogen.
17. The compound acccording to claim 16, wherein one of R’ and R® and one of

R’ and R® together with the atoms to which they are attached form a four to seven-

membered ring.



R, R8, R10, R11 R12 and R13 each independently is
hydr ogen or al kyl. WD 2007/ 006677 PCT/ EP2006/ 063788

WO 1®7/0877 The conpound according to claim2l, PEEERING/063788
R10 R11 R12 and R13 are hyd[%%gn. 23. The conpound
according to claim?21 or 22 erein Ar is optionally

subst ﬁé UER f &E{F&aﬁﬁlmaggcolr@\ﬂg%ﬂkﬁn 7%1?64?1nm§ @ﬁaﬁaound

accordi ng reirn the optional
substituents on phenyl or isoxazole are selected from

one Ofg n;?ﬁeecd%z]% ndazlcg%lrdmg% ?%’n}fﬂ% ’w}ﬂ:g%gﬁ’ %HLE QrN? and R® aéld one of

alkoxy or cya m Xt ur e conp
REoubR’ dbgagharovig] éicatoins wwharigi theg arechti@olmgoloormd aj fsfem seven—

5 {eagrjé R7T NNRB A-R6 YRS X (R2)" IO >= N
4 10 I1; wherein: s is from1l to 4; each
RO is independently: halo; 15 al kyl; hal oal kyl;
hal oa%(lf 0@%&650%%3/302082@;1% E%}gﬂeﬁ%&;ﬁg 2086, wherein R is azepinyl,
YrChRingl, BPRFaxiRyR piperid{riGH2)ampNyRdiaz@inyd) arnoalipx 2 Bzepinyloxy,
p%%l)nglb%, p%erﬁ(nyloxy, azepinyloxy, or azepinylmethoxy, pyrolidinylmethoxy,

10 piperidinylmethoxy azepinylmethoxy, or aminoalkyl.

21. The compound acccording to any one of claims 1 to 6, wherein:

R'is:
8 8
11 8 R
R /R N R . r't 1
N 11 13 R N R"
10 R' R R R N~ R
R 10 12 13
12 R R R 12
R OR12 O| R
Ffs
8 R® 1N R'®
RS ") R® E AN, R "
N~ Rl 13 10 12
R R R
. R1o R12 R10 R12
O| R12R N N 0

O

R R®
/ 7
13 7 R R
R N R F|§ \N/ 7 8
N R R
R'2 J/ ~R® \N/
O

~~ A~ ; e : or
{ :N\

0O

~~

15 ; ; and
R’,R®, R, R", R'? and R" each independently is hydrogen or alkyl.



wherein: gisOor 1; r is fromO to 2; and WD
2007/ 006677 PCT/ EP2006/ 063788 - 108 Rl1, Rh, R and R

we@2amh/oogdependent |y is hydrogen or al kyl, and RRI/EP®06/063788

10

15

20

25

hydr ogen, al kyl, al koxy or h)/_dltbg)_(y; and m p, X Y,
R2, R3, R4, R5, R6, R and R8 are as recited in claim

1. 5 . r.oi t Al 11 Wher el $i3
sai 0 Somma e R AREIELMRRL GG R SO arc
h(\/drggg@)gnx: o) cN_(R]Z R3 R4 IIl; wherein: t and u
eac : : .R1.2.
Ri3 edoh Tagt o aefor T bghf oFior 12, et i¥tichify
g}bsm;tedeRZylmele.% and RO are as recited in claim
5. i 0, " [

cai d_ ShrhCe BEMRANEAGREAL AR P E T8 Bldiuentson
PR osisemmzle aRGeBcteRBroRdond & hvte hahelkgl, haloplkylsh@odkoxy,
glko%n(qr cyano or mixtures thereof.

25. The compound acccording to claim 1, wherein said compound is of formula
II:

R _R°

N
o’
Y £ 5

R
X>:
GRE 0
N (R%),

R?
R

4
1I;
wherein:
sisfrom 1to 4,
each R’ is independently:
halo;
alkyl;
haloalkyl;
haloalkoxy;
alkoxy;
heteroalkyl;
Cyano;
—~(CH2)¢-S(0)—RE;
—(CHy)-C(=0)-NR'R’;
—(CHy){-SO,-NR'R’;
—(CHy)~-N(R)-C(=0)-R¥, or
~(CHa)¢-C(=0)-R";
wherein:
qisOor1;

ris from Oto 2; and



m s, X, Y, R, R3, R4, R, R8 and RO are as recited
in claim25. 20 WO 2007/006677 PCT/ EP2006/ 063788
WO 1®9/0@&877 The conpound acccording to claiml, PEEERING/063788
said compound is of the forn&@ V. R11 8 R Rlo N R13
Y Rl12 X (RR2)mOcN ~R9)S R4 V; wherein:

and u each inde BnRii R8..f

and R13 each ingglbgn’géh%{?yg?agﬁﬁ@g%%%%ﬁﬁ Rﬁﬁﬁ%& OR%yl and R
m s, X Y, R, R3, R4, R8 and E@danﬁnaﬂbﬂsﬁﬂns@rhmmnxmand
claim 25, {/ 8 e Sl d
conpound M é’gxfg?ﬁeﬁ?gfqnﬁﬂgﬁ SI a&iﬁ E?e%gr?%kffn ‘Jikﬂ ﬁ

O N(R9)S R3 R4 10 VI; wher ei n |sfrom1t03

s U I s e%)?ow?(ﬁrnﬁ%égco%ﬁg %&aﬁgq \ﬁ}e%elg%glliigompound % of formula

|ndepende rogen-or a
Ml R2, R3, R4 R8 and RO are as reC|ted in claim25.
30. The conpound of cIain11R8mherein said compound is
sel ected from I s

R\ N_R

@@

R'° Y "R'?
X

; =0
N

(R®)

wherein:
t and u each independently is from 1 to 3;
10 R'%, R, R" and R" each independently is hydrogen or alkyl; and
m, s, X, Y, R%, R*, R*, R® and R’ are as recited in claim 25.

27. The compound acccording to claim 1, wherein said compound is of the

formula IV:
RKN/R“
Y p
X
RZ) . >:O
N
R4
15 I\A
wherein:

pis2or3;and
m,s, X, Y, R%, R}, R*, R”, R® and R’ are as recited in claim 25.

20



10

15

1- Benzyl - 4- pi perazi n-1-yl - 1, 3-di hydr o- benzoi m dazol - 2-
one; 1-Benzyl-4- (2-nmethylam n o-ethoxy) -1, 3-

waledwydoea@sbenzoi m dazol - 2- one; WO 2007/006677 PCT/EP2006/063788

PCT/ EP2006/ 063788 - 110 1- Bengyl - 3- net hyl -

( 2- met hyl ami no- et hoxy) -1, 3-dihydr o- ben20|n1dazo

2-one; .

4- (Azeti A8y ey L ATy - SRy P B PORRS & e
ﬁmmmmlﬁrone 1- Benzyl - 4- (3-di net hyl am no- pr opoxy)

-1, 3-di hydr o- benzoi m dazol - 2-one;_;; 5

1- Benzyl - 4- (pyrrolidin-3-yl net ) AtE, 3-di hydro- benzo

}dihydro-benzoinidazo

m dazol - 2-one; 1-Benzyl-4- (B di n-4-yl oxy) -1, 3-

di hydro -benzoi ni dazol -2- oneg; R

4- (Azet i di n- 3-yl oxy) - 1- benzyl A1

| -2-one; (R -

1- Benzyl - 4- (pyrrolldln 2- TOX 1 3- di hydr o- benzoi
mi dazol - 2- one; 10 (R); 8:

1- Benzyl - 4- pi perazin-1 -yl - dr o- bgR20i ni dazol - 2-
one;

1- Benzyl - 4- pi perazin-1-yl -1, 3- Raf ? i ndol - 2- one;

1- (3- Fl uor o- benzyl ) - 4- pi per azi n-g* yI , 37di hydr o-i ndo
- 2- one; V;

1- (3th&%{o benzyl) - 4-pi perazin-1-yl -1 Hindol e-
2,3-dio

4-[1, 4] Dzaziapemhlin@dpeﬂde@ﬂyﬁsl fuomd-tbnzyl ) - 1H i ndol e- 2, 3
-dione; 4b Jn £13- or

di nmet hyl - & %I ’plcser azcll1 R egdl %ﬁeﬁ rzgenﬂwsg‘? dmlgﬁ%lg a]]ﬁylb And
1-(3-fl ummméfhf&lR) SR RiameR%gMeamamechmmmzsl 3- d| hyd
ro-i ndol - 2- one;

1- (3- Fl uor o- benzyl ) - 3- hydr oxy- 3- net hyl - 4- pi per azi n-

| -yl -29., Badedmyelruord dfethirh 23; winagin said compound is of the formula VI:
4-11, 4] D azepan-1| -yl - 1- ( 3- quoro benzyl) 1, 3-di hydro-i

ndol - 2-one; 20 1- (3- Fluoro- gl - 4- pi peri di n- 4-
yl - 1,3- dihydro- indol - Benzyl - 6- chl or o- 4-
(2- met hyl am no- et hoxy) -1 3 1 §ir o- benzoi m dazol - 2-
one; 1-Benzyl -6-fl uoro-4- ggylan1no et hoxy) -1, 3-
di hydr o- benzoi m dazol - 2- one

1- (2- Fl uor o- benzyl ) - 4- ( 2- netlyl am no- et hoxy) - 1, 3-di hyd
r o- benzoi m dazol - 2-one; (2- Chl oro- benzyl) -4-
(2-nmet hyl am n o- et hoxy) : dro-

benzoi mi dazol - 2- one; (&3

zyl) -4-

(2-met hyl am n o- ethoxy) =éoin1dazol-
30 2-one; 1- (3-Chloro- benz yl am n
o- et hoxy) -1, 3- dihydro- benz one 1- (2, 3-

di f |1 uor o- benzyl) -4- (2- nethylanln a oxy) -1, 3-
di hydr o-
wherein:
tisfrom 1to 3;
u is from O to 3;
R'%, R, R" and R" each independently is hydrogen or alkyl; and
m, s, X, Y, R%, R*, R*, R® and R’ are as recited in claim 25.

30. The compound of claim 1, wherein said compound is selected from:
1-Benzyl-4-piperazin-1-yl-1,3-dihydro-benzoimidazol-2-one;
1-Benzyl-4-(2-methylamino-ethoxy)-1,3-dihydro-benzoimidazol-2-one;
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35

benzoi m dazol - 2- one; 35
1- Benzyl - 4- (2- et hyl am no- et hyl ) -1, 3-di hydr o- benzoi m d

W@2zmiA®eone; 1- Benzyl - 6-fl uor o- 4- pi perazi n- PCT/EP2006/063788

| -yl -1, 3-di hydro- benzoi m dazol;d-one; WO 2007/006677
PCT/ EP2006/ 063788 - 111

1-(3-Flu 0eEAZi N by
| 52ai hy B BE A Sk (A GsideBlRGRAR) el bencimiducol
28081 uor o- 4- ( 2- net hyl ami no- et hoxy) -1, 3-di hydr o-

benzoi m - :

LA s A S Rosy): Lbenavl 13- dibydrgbenoimidusgl-2-cpe

r o- benzol-Medatdt (3-dmetieylamino-propoxy)-1,3-dihydro- ben201m1dazol 2-ong;

1- Benzyl Iﬁeﬁ%ﬁ r40(|p§1q‘ Ram: ygrl'niletf?og") Hysd&ﬁ{yﬁr%”éé%fzﬁln%% 2%0ne;

- one;
1- Benzyl }-Beftylidr (@ipkridyr-#olloxy) 1334 ilydrd; Bendpinyidaml Bemeoi
m dazol Kl -b A - :
(2- et hy% %Qeﬁlgme% x& _%?1%)_91 dll,ﬁg}éwg%o Egnzfohrﬂfgagolﬁ one;
benzoi m d¥z @+Beﬁzylﬁb(py1r—oli(lﬁlfﬂllylmetbobﬁn]z&—ld)hydro—benzoimidazol—Z—
o4 pi peridin-4- yl- 1,3- dihydro-benzoi m dazol - 2- one;
1" ?’3 FI uor o- benzyl ) - 4-pyrrolidin-3-yl -1, 3-di hydro- benz
oi mai dazblBeﬂzyrl}ﬁe[nperazm 1-yl-1,3-dihydro-benzoimidazol-2-one;

1-B I - A-v] - - .
di hsgfg E%’lﬁ ﬂdgera 1Mz)le ; Pé '&f}yd%é—’n%@g—i%?rhem o- benzyl)
-4- pyr r ol—|(31-iFtu(ﬁe)5Henz’Ly,1)84qmﬁBya:hm1k3éﬂz?eﬂih1§rdﬂ>am«ibl—2—ont5
one, £i3 'l:ijluorg bgn%ﬁ)ni{wﬁe{an%l yclj lil1{ dlr oleb2 3-dione;

6- met hyI piperi enzoi ni’dazol -
2-one; 41 4]D1azepan 1-yl-1-(3-fluoro- benzyl) 1H-indole-2,3-dione;

6- Fl uor o 15 ﬁi‘?’a oo by 2h 2 lﬁﬁgzé{%th(yggi ﬂoeérhzgllrlpﬁl YA Id%:fgﬁﬁo Ibd%l 2-one;

dr o- benzoi'm
- 4- pi per HZB{ﬁluofo—yd:nZﬂ)%(%mﬁqnmlbemlmnde&Bzdnhyﬁoemdpl 2-one;
(R -1- (1 P I .
Ca pi per KT erg oEh AN gy BBl gt il dihydro-
ﬂﬂﬁh&ame 1-(3- quoro benzyl) 4- pi perazin- |-yl -
, 3-di hy
5. ol or o L IRGRE o Beny 105 a2 finfrogipdol-2-one:
|, 3- di hyth(®Thenadientydps gliperidm-2- }dyrlei dihydro-indol-2-one;
1 Benzyl

, 3- di hyH%S Bl DA o f‘éh‘%i‘fblf% igygro-benzoimidazol-2-
dne(S fluoro-benzyl) - 4- p| perazin- |-yl- |, 3-dihydro-
L TR R Y
omg; 1- [ 1- (3-Fluoro-phenyl) -ethyl] -4-piperazin-

L-yl- 1,37 b By A 9 R8N0k M 4R& R 1am 28R b xy)- 1,3-dihydro-benzoimidazol-
2-one;

1-(2-Chloro-benzyl)-4-(2-methylamino-ethoxy)-1,3-dihydro-
benzoimidazol-2-one;

1-(3-Fluoro-benzyl)-4-(2-methylamino-ethoxy)-1,3-dihydro-benzoimidazol-
2-one;

1-(3-Chloro-benzyl)-4-(2-methylamino-ethoxy)-1,3-dihydro-
benzoimidazol-2-one

1-(2,3-difluoro-benzyl)-4-(2-methylamino-ethoxy)-1,3-dihydro-
benzoimidazol-2-one;

1-Benzyl-4-(2-methylamino-ethyl)-1,3-dihydro-benzoimidazol-2-one;

1-Benzyl-6-fluoro-4-piperazin- 1-yl-1,3-dihydro-benzoimidazol-2-one;
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1- (2, 3-Di fl uoro-benzyl)-6-fl uoro-4-pi perazin-
| -yl -1, 3-di hydro- benzoi m dazol - 2-one; 35 6-Fl uor o-

wd 2qo30msrhyl - i soxazol - 3-yl et hyl )- 4- pi peri di n-BEHEP2006/063788

1, 3-di hydro- benzoi m dazol - 2-
1- (2, 3-Di fl uoro-benzyl) - 4- pi pera2|n-

Y1 368 iyt orheng ok Hhaealda e - W0 20RTLAPEAT Fimidasol

2-bneet hyl - 1- phenyl - et hyl )

125 Frubf ST e o B R 2R e P S
bemzoomidazol-2-one;

1-(2, 3- Dl ];(;Jl SR %%HZ}XJ ): (é n?étﬂﬁﬁﬁﬂo etilIOX)l) llﬁ_l'dhﬂfg% Bertrommidazol-

- di one
1~0¢12 FI uor o- benzyl) 4- pi perazin-1-yl-1Hindole-2,3-dio

1 (2 3-D Tlﬁ«m rohdx} 311 1 3 zdro beilZOIIInlEE?]é)_l- i_%nﬁ’jr o-i
ndol - 2- oh@;nzyl 6 fluoro-4- pyrrohdm 3 yl-1,3-dihydro-benzoimidazol-2-one;
(3. 4- D8 FL 400 RERAH)d kRl RS IRE R it s-HitobHIPE -
b_eI(ZBHﬁ}dEI(fHZ:I@IGO- benzyl ) - 4- pi perazi n-1-yl - 1Hi ndol e- 2, 3

- di one;
1 GrEL o Es s PRSg Bt A Ayt igageb rone:
ndol - 2- oh€3-Fhi®ro-benzyl)- 4 pyrrohdm 3-yl-1,3- d1hydr0 benzmmaldazol 2-one;

1- (3, 4 Di flieﬁ'zyﬁ £ rggtﬂ lyll—)p1peri%l|1rp gry‘rilzllsndﬂiyéfro n?ioﬁimHXzorl% one;

ndol -
1-(3- ChI bl(mshhiﬂlzgrb)benzp)-pquamihdm13-wl-l,Blrﬂmydfolteanzolﬁramﬂaaol-z-

ne..
39?’2, 5-Di fl uor o- benzyl) - 4- pi perazi n-1-yl -1Hi ndol e- 2, 3

- di one; 1-(3-Fluoro-benzyl)-6-methyl-4-piperidin-4-yl-1,3-dihydro-benzoimidazol-
% %2 Fl uor o- benzyl ) - 4- pi perazi n-1-yl - 1, 3-di hydr o-i ndol

=5 ’ne

1- ( 3- Chl eiFordber1z¢8-flucto ficpeyl pdpipctidyh 41yl 3 Hdihydroebemdohidazol-
x2-0ne; 15

%'-O&ﬁ1 oro-1-(3-fl uoro- benzyl ) - 4- pi perazi n-1-yl -1, 3-di hy

dr o- i ndo{$ 2~0RBhenyl-ethyl)-4-piperazin- 1-yl- 1,3-dihydro-benzoimidazol-2-one;

7-Chlor o R1) f g]nfgkuoaoth%?)nf )6 I)eraznp Ilpy‘frl%zdlﬂy&roy benzblmlgazoy 2-one;

dr o- |ndo
5, 7- Di Ch’VQ}hdx)rib I(-@-flhotor eenaginZlypiperdzipt p gk B2 idikyliryIbedzadmidazol-
glh dro-indol-2-one. 31. A nethod for preparing a
ound accor di ng to claiml1 wherein Xis -NH, 20

sai d et sgthl@onp(3-8ung-bonea-Ui pigerazia oivplolBdlilofdrd-demdididazol-
é\"'R\NRSRGyRSNHZ R2)mNHR3IAr 1R

i°C'f* phosgene or a phosgene equival ent, to provide a
conpoundl-Benfyd3rdbid ygd-piperazin-1-yl-1,3- dlhydro—benzoimidazol—Z—one;

5,6-Difluoro-1-(3-fluoro-benzyl)-4-piperazin-1-yl-1,3-dihydro-
benzoimidazol-2-one;

1-(1-Methyl-1-phenyl-ethyl)-4-piperazin-1-yl-1,3-dihydro-benzoimidazol-2-
one;

1-[1-(3-Fluoro-phenyl)-ethyl]-4-piperazin- 1-yl-1,3-dihydro-benzoimidazol-
2-one;

1-(2,3-Difluoro-benzyl)-6-fluoro-4-piperazin-1-yl-1,3-dihydro-
benzoimidazol-2-one;

6-Fluoro-1-(5-methyl-isoxazol-3-ylmethyl)-4-piperidin-4-yl-1,3-dihydro-
benzoimidazol-2-one;

1-(2,3-Difluoro-benzyl)-4-piperazin-1-yl-1,3-dihydro-benzoimidazol-2-one;
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WD 2007/ 006677 PCT/ EP2006/ 063788 - 113 R1IN,R7 A Rs
yReH R2) >0 / I N mN R3.)-}nAr R4 wherein m

wm200p/000677 Ar, R2, R3, R4, R5, R6, R and R8 arBCHEP2006/063788

recited in claiml1l. 32. A ma_tltiqu of making a conpound
according to claim?21, said nethod 5 conprising:

13 o P PR BB PO RS Bt oy SRR HD

henzoimmdgzal-22n) n R R4 R1I0 (RR)mR (R2)mqg R3 n Ar R3

N N T ALY AR

B(OH) 2 ©(2,3-Difluoro-benzyl)-4-piperazin-1-yl-1H-indole-2,3-dione;
1-(2-Fluoro-benzyl)-4-piperazin- 1-yl- 1H-indole-2,3-dione;
1-(2,3-Difluoro-benzyl)-4-piperazin-1-yl-1,3-dihydro-indol-2-one;
1-(3,4-Difluoro-benzyl)-4-piperazin-1-yl-1H-indole-2,3-dione;
1-(3,5-Difluoro-benzyl)-4-piperazin-1-yl-1H-indole-2,3-dione;
1-(3,5-Difluoro-benzyl)-4-piperazin-1-yl-1,3-dihydro-indol-2-one;
1-(3,4-Difluoro-benzyl)-4-piperazin-1-yl-1,3-dihydro-indol-2-one;
1-(3-Chloro-benzyl)-4-piperazin-1-yl-1H-indole-2,3-dione;
1-(2,5-Difluoro-benzyl)-4-piperazin-1-yl-1H-indole-2,3-dione;
1-(2-Fluoro-benzyl)-4-piperazin- 1-yl-1,3-dihydro-indol-2-one;
1-(3-Chloro-benzyl)-4-piperazin-1-yl-1,3-dihydro-indol-2-one;
5-Chloro-1-(3-fluoro-benzyl)-4-piperazin-1-yl-1,3-dihydro-indol-2-one;
7-Chloro-1-(3-fluoro-benzyl)-4-piperazin-1-yl-1,3-dihydro-indol-2-one; and
5,7-Dichloro-1-(3-fluoro-benzyl)-4-piperazin-1-yl-1,3-dihydro-indol-2-one.

31. A method for preparing a compound according to claim 1 wherein Xis -NH-,
said method comprising:

reacting a compound of formula f:

R7\N/R8

with phosgene or a phosgene equivalent,

to provide a compound of formula g:
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Rio to forma conpound of fornmula p; WO 2007/ 006677
PCT/ EP2006/ 063788 - 114 R3 N R1I0O R11 X O (R)mP

W@2007M066R and hydr ogenati ng conpound p to forPeT/EP2006/063788

conpound _qg R8 N R10 R11 X Q3(R2)mqg R3 n Ar R4
wherein L is a leaving group, ahd m n, X Ar, R2, R3,
R4, R9, R1O and R11l are as 5 recited in claim2l. 33.
A conpound of fornula Ito VI ad%hm ng to any one of
claims 1 to 30, when nanufactutaggﬁy a process
according to claim31 or 32. 34 ghar naceuti ca
conposition conprising one or nore,conpounds as 10
claimed in any one of clains ) in adnmixture with
a pharmaceutical ly accept@h|- srﬂ}#o 35. A conpound
of formula Ito VI according toX: Nne of clains 1 to
30 as well as its pharmaceutical [y4paceptable salts
for the use in the treatnment or pregention of 15

di seases. 36. Use of a conpound of forméia Ito VI

accor ¢ghagint @, &, Yhr ®aRIR* Rt R, RBAn@R® Welds résted irSclaim 1.
phar maceutically acceptable salts for the manufacture
of a nedicanment for the treatnment of a central

nervogs AYsiesd 6f S8asLa cdpound ARErAEER i@ It i€ hdtkHBd
36, wherein the central nervous disease is selected
BT group consisting of psychoses, schizophreni a,
mani ¢ deRhasS L0 pdiadlo?lfGei dah

L
Step 1 0
X R11 > R
o]
(Rz)m RB\N Xy-B(OH),
— [o)
RS n-Ar - 5
R* R" (R%)7

n

with a pyrrol boronic acid compound of formula o

R11

RE:NTX~B(OH),
=( @
10

R

to form a compound of formula p;
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di sorders, nmenory disorders, attention deficit
di sorder, Parkinson's disease, anyotrophic |ateral

waedenasis, Al zhei ner's di sease, food uptake JdPGDER®N&)63788

and Huntington's disease. 25 W0,2007/006677
PCT/ EP2006/ 063788 - 115 38. e invention as
descri bed herei nabove.

;and

wherein Lis a leaving group, and m, n, X, Ar, Rz, R3, R4, R9, R and R" are as
recited in claim 21.
33. A compound of formula I to VI according to any one of claims 1 to 30, when

manufactured by a process according to claim 31 or 32.

34, A pharmaceutical composition comprising one or more compounds as
claimed in any one of claims 1 to 30 in admixture with a pharmaceutically acceptable

carrier.

35. A compound of formula I to VI according to any one of claims 1 to 30 as well
as its pharmaceutically acceptable salts for the use in the treatment or prevention of

diseases.

36. Use of a compound of formula I to VI according to any of claims 1 to
30 as well as its pharmaceutically acceptable salts for the manufacture of a

medicament for the treatment of a central nervous system disease.

37. Use according to claim 36, wherein the central nervous disease is selected
from the group consisting of psychoses, schizophrenia, manic depressions, neurological
disorders, memory disorders, attention deficit disorder, Parkinson’s disecase, amyotrophic

lateral sclerosis, Alzheimer’s disease, food uptake disorders, and Huntington’s disease.
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38. The invention as described hereinabove.

KK



