-1- BENZIMIDAZOLE DERIVATIVES AS 5-HT6,5-HT24 This disclosure
relates to substituted benzimidazolone and dihvroindolone compounds,
and associated compositions, methods for use as therapeutic agents, and
methods of preparation thereof. According to a first aspect, there is
provided compounds of the formulal: R' X (R2)m _ 6CN >=0 R3 Ar R4
I; or a pharmaceutically acceptable sal& thereof, wherein: inis from 0 to 1,
nis 1 or 2; Xis: -NRa-; O, -5-; -CRbR -;or -C(O)-:, wherein: Ra is

hydrogen or alm@mm@mmﬁm@symﬁwm, fluoro,
alkyl, hydroxy, or alkoxy, or Rb and R together form oxo; or Rb and R

togethﬁg U%%OI"G %S hICht %rgeattacge T{;ﬂ% f%’%}haglt&rhe oltone

iX-m er
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006 063788 -2 optionally substitute
/ Il b d
heteroaryl;, R PN.R56

According to a first aspect, there is provided compounds of the formula I:
R1
X
R =0
N

or a pharmaceutically acceptable salt thereof,

wherein:
m is from 0 to 3;
nisior2:
X is:
-NR;
-0-;
-S-;
-CRYR®-0r
-C(O)-;
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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R'is a group of the formula R'R pis from Ito 4; Y is: s -0-; -NRd-; or
ﬂsﬁ&%‘f wherein Rd, Re and R1 each independently is hy%%%%en or

%ﬁ: yl; eac% R2 is independently: 10 halo; alkyl; haloalkyl; o/gl 200>?§’;063788

alkoxy; 15 heteroalkyl; cyano; -(CH2)g3(0),-Rg; -(CH2)g-C(=0)-NR'V;

-(CH2)g SOrNRhR'; 20.-(C ZQH-N‘Z{RIL%&:O}“RKI'N -(CH2)g-C(=0)-Rk;
wherein: gisOorL; r PHEMY & B UHFSE BT BRY R and R3 each
independently is hydrogen or alkyl, and Rk isflydrogen, alkyl, alkoxy or

hydroxy; R3 and R4 each independ@?%&ogen or alkyl; R5 and R6
each independently is hydrogen or alRyl; &d. RRand R8 each
independ&hthymigrhygrotjér brralleyd; or 36 R7'and RS together with the
nitrogen E?iWH&Q tp&ycgre attached may form a four to seven-membered
optionally substituted ring that optionally includes an additional
heteroatofi%elected from 0, N and S; or -3- one of R' and R8 and one of
R' and R6 together wiih the atoms to which they are attached may form a
four to seven-memb(—i‘\@ do }zionally substituted ring that optionally

includes an additional Ce't’feroatom selected from 0, N and S; orone of R 7
and R8 together with(R dkahd the atoms to which they are attached may

form a founigsevensnembeiediopivpaiiMaHstituied Jirg thatgptionally
includesan_. _,. .
cach R” 1s independently:
halo;
alkyl;
haloalkyl;
haloalkoxy,
alkoxy;
heteroalkyl;
Cyano;
~(CHa)g-S(O)—R%
~(CH2)4-C(=0)-NR'R’;
~(CH2)¢-SO> NR'R’;
~(CHy)¢-N(RY-C(=0)-RY, or
~(CH2)-C(=0)-R";
wherein:
gisOorl;
risfrom Oto 2; and
R& R", R'and R’ each independently is hydrogen or alkyl, and R*
hydrogen, alkyl, alkoxy or hydroxy;
R’ and R each independently is hydrogen or alkyl;
R’ and R% each independently is hydrogen or atkyl; 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



additional heteroatom selected from 0,'N' and S; or one of R7 and R8 and
one of Re and R' together with the atoms to which they are attached may
form a four to seven-membered ring that optionally includes an additional
heteroatom selected from 0, N and S. 10 The in'_- disclosure further
provides compositions comprising, methods for using, and methods for
preparing the aforementioned compowmsls. According to a second aspect,
there is prowded a method for preparlng a compound according to the

first aspecrwhEReianX Bs anHmsafRnsethBtteestsrisiii thesaotisgeawhich they
#£O ﬁiﬁ@h@ﬂx@i}@%&l Bfo foNcRen-fh R A s MRS 7Bk Raf:

BN e a{é@g&a@% RS S A R, n,
Y, Ar, Rg, OIQB mi R3ogeshmvaRRR gnér@fa@t@mt@dﬁmhélmsmmhedsa

may AEROEAING 19 Rbirchaspeeld KiRiniaiprevdrd:aimathag: bmatingiaciudes an
s_defi ned ove sgd r’g;thod comprising: reacting a
e

addztzonap%ﬁﬁr ﬁ?%rsr%fu ted | X Rro / R" Step 2 Rm Rn ~

(Rz) Rnpqpf gZ@p@ R and @1:;{25 R m@Rmogeﬁ};er with 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.
10 The smverdon-disclosure further provides compositions comprising, methods for
using, and methods for preparing the aforementioned compounds.
According to a second aspect, there is provided a method for preparing a

compound according to the first aspect wherein X 1s -NH-, said method comprising:

reacting a compound of formula £

Rl R
N
Y g
NH,
(R%); O
NH
s A A
K L
£
with phosgene or & phosgene equivalent,
to provide a compound of formula g:
m’iN,ﬁ?
RE
v R
H
. N
GSE =0
N
mA
R“%"[ f

wherein m, n, p, Y, Ar, R, R, R, R°, R%, R and R® are as recited in the first aspect.



iRa Arto (RZmMRgR3A(RZMRsAr RR" LX ~RzmR3e Ar R
with a pyrrol boronic acid compound of formula o R" R'-NC-' B(OH), R10
to form a compound of formula p; 3b )RE NRtC X O ~R)m, P R3 ArR'
and hydrogenating compound p to form compounda R6 N R1R,1 X O
SRZ)m 9 Ra Ar RG wherein Lis a leaving group, and m, n, X, Ar, R2, R3,
Ra R9 R10 and R" are as recited gbove. According to a fourth aspect,
there is provided a compound of formula Ito VI as defined above, when
manufactured by a process as defined above. According to a fifth aspect,
there is provided a pharnaaceutical composition comprising one or .
conSEERTHREAS AURFEBSRBTVETRC: 8ﬁﬁ&Yﬂﬁ%‘iﬁifﬁ%%%m§§nr1nacenﬁi%§ﬂ§}% Bifid as
definegaptableddntiethod comprising:

reacting a compound of formula p

Step 1

RH

R&%N7X-B(OH),
\_):{—- ]

R‘ll)

with a pyrrol boronic acid compound of formula o

Re ~B(OH),
Q— o

R1D

to form a compound of formula p,



According to a sixth. aspect, there is provided a compound of formula Ito
VI as defined above as well as its pharmaceutically acceptable salts for
the use in the treatment or prevention of diseases. According to a
seventh aspect, there is provided the use of a compound of formula Ito VI
as defined above as well as its phammaceutically acceptable salts for the
manufacture of a medicament for the treatment of a central nervous
system disease. 3c The actions of 5-hydroxytxyptaurine (5-HT) as a
major modulatory neurotransmitter in the brain are mediated through a
number of receptor families termed 15 5-HT1, 5-HT2,5- HT3,5-HT4,
5-HT5,5-HT6, and 5-HT7. Based on ahighdevel of 5-HT6 receptor mRNA
in the brain, it has been stated that the T6 receptor may play a role in
the pathology and treatment of centrgl nefve system disorders. In
particular, 5-HT2-selective and 5-HT6 sglectie ligands have been
identified as potentially useful in the tregatment of certain CNS disorders
such as Parkinson's disease, Huntington's disgase, 20 anxiety,
depression, manic depression, psych¥ses,egilepsy, obsessive
compulsive disorders, mood disd%dérs, migradne, Alzheimer's disease
(enhancement of cognitive memory), sle igorders, feeding disorders
such as anorexia, bulimia and obesity, panic attacks, akithisia, attention
deficit hypehacdtiviigndista dem@ADRO), @ttentoromeficit digsorder (ADD),
withdrawal from drug abuse such as cocaine,sethanol, nicotine and 25
benzodiazepines, schizophrenia, and also Eﬁsorders associated with
spinal trauma and/or head injury such as hydrocephalus. Such
compounds are also expected. to Be~ofuse i e treatment of certain
gastrointestinal (GI) disorders such as fyngtional bowel disorder. See for
example, B.L. Roth et at, J. Pharmacol Ther.-4994, 268, pages
1403-14120, D. R. Sibley et al., Mol. Phappfasey.,1993,43.320-327, AJ.
Sleight et al., 30 Neurotransmission7 1095,11, 145 ndA J. Sleight et al.,
Serotonin ID Research Alert, 1997, 2(3), 11%-8RV\/§ile some 5-HT6 and
5-HT2A modulators have been disclosed, there continues to be a need

for compibareds thab sevingefnb tqr, auadmlating, the, BHRS Reseprdf dine R are as
5-HT2A receptor, or both. WO 2007/006677 PCT/EP2006/063788 -4 The
invETTHG: ?)%8?/?%3 benzimidazolone and dihydroindolone compounds,

According to a fourth aspect, there is provided a compound of formula I to

VI as defined above, when manufactured by a process as defined above.

According to a fifth aspect, there 1s provided a pharmaceutical composition
comprising one or more compounds as defined above in admixture with a

pharmaceutically acceptable carrier.

According to a sixth aspect, there is provided a compound of formula I to VI
as defined above as well as its pharmaceutically acceptable salts for the use in the

treatment or prevention of diseases.

According to a seventh aspect, there is provided the use of a compound of
formula [ to VI as defined above as well as its pharmaceutically acceptable salts for
the manufacture of a medicament for the treatment of a central nervous system

disease.



related compositions, methods for use as therapeutic agents, and

methods of preparation thereof. All publications cited in this disclosure

are incorporated herein by reference in 5 their entirety. Unless otherwise
stated, the following terms used in this Application, including the
specification and claims, have the definitions given below. It must be

noted that, as used in the specificagien and the appended claims, the
singular forms "a", "an," and "the" include plural referents unless the
context clearly dictates otherwise. 10 "Agonist” refers to a compound that
enhances fhe acfivitycdfamattrerveoyppouind (SrHECeptomajte. iidtkybiory
meana e MpRoAIeNL RSN A HRRENe SRR R NELOGRHBOR MR e
consisting solely of carbon and hydrogen atoms, having from on

tweks bon atoms. "Lower alkyl" refers to an alkyl group of one to six
IGarbor atpfE {265 TCrE6 KA S IS IBamMplesiaf alkyT gr@a@sdrmcnlud@biut/el of

are DO IASELIR: RN 1 AIBRN S OREOR JPORLIM. SO sy

tert utyl, penty y octyl, decy lene" mearis a

nnea}ama%ﬁ@a R/edE ?&ﬂ?@é&ﬁﬁ@ﬁm@a&fﬂmﬁé@e@%ﬂmﬁp@é@mn
or aparapghed saturatedtivalens Hytsceadng r@dm;l Mw@tmamﬁed as
carb ethylen Iene Ieth
o R D S S RS RS e
ﬁ‘iﬂ%é‘l%@éﬁﬁg% fhEaptinsaturated divalent hydrocarbon radlcal of

mvogmay @@fm@;@mm@;ﬁ@@@hegswﬁusaée@bda@ke%Mf@@a@b@mm
radlgal Jtthreet sor rgonr%ﬂtoqges /El%lél%% en 1seeage( n{ént f coenitive
%We?ﬁen ene, prop e%ﬂerfe I rop en ene e (1 né%
penmpmb steRdl dh?@tlﬂ@és é@dmﬁdwréﬁ@aﬂh@faaﬁmi@wm Mélf@mmhole@mc
wh qjﬁ'ﬁb Brdmp alléﬁ{ﬁla@i@@ﬁéﬁﬁ)xﬂ@éMﬂH}%@%ﬂEﬁ?ﬁl@&%&@ﬁ@m, attention
Mmoi fe cluc%e eno%&nltga?%o tho%g etho?%/1 is ?%iro x%, ar]d
the 4ok %ﬁ% \CANS A ¢ % RR li)ﬁer%lfﬁ 1s Arfiifs ARdR's

alkytefmln@(é?nplarly aminoalkoxy include aminoethoxy,
28 a%ﬂﬂﬂfﬁ%% %ﬁ%pﬂ@@mﬁﬁmsé&@&@éﬁ%&%&é@ﬁ@@ﬁﬂ&%%a

it t kyl t d
k%%&f%g%jé&%%&% é‘u Ce%;rc ﬁ:gggvg{wg a?so %%{\geceied to be
Alk;ﬂamlm@k&%mntﬁmmmwmlnmwmm@mmmbrepmoxypnal
ethﬂ@«%ﬂ&’i@&h‘&%ﬂ@é@ﬁﬁ'&%&ﬁﬁ} e, Blalkyiamin ol ko IRRINEeS . Ther., 1994, 268,

R O e YRGS b S

congpelund that diminishes or prevents the action of another compound or
3(?‘#@%0%‘5%%&(%9 qyﬁppﬁ?}i ,Pé d gﬁ%@&@Q%@Zﬁ%é@tonﬁn 1D Research Alert,
1997, 2(3), 115-8.
While some 5-HT6 and 5-HT2A modulators have been disclosed, there
continues o be a need for compounds that are useful for modulating the 5-HT6

receptor, the 5-HT2A receptor, or both.



"Aryl" means a monovalent cyclic aromatic hydrocarbon moiety consisting
of a mono-, bi- or tricyclic aromatic ring. The aryl group can be optionally
WOZPEHEeeEd as defined herein. Fxamples of aryl moieties incRfEEBt04/¢63788
not limited to, phenyl, naphthyl, naphthalenyl, phenanthryl, fluorenyl,
indenyl, pentalenyl, azulenyl, 5 oxydiphenyl, biphenyl, methylenediphenyl,
aminodisHa gt Lgp Benvidesayrirdigirengisuion jibdibharidisopropytidenyk,
rbgRzadiaxAMhoRenzemE AN Q@@5@@9}%%@%@&9@5@%é@ﬁ&?@&%}% ation

benzoxazinonyl, benzopiperazinyl, benzopiperazinyl, benzopyrrolidinyl,
%%ﬁ%gmorphollnyl methylenedioxyphenyl, ethylenedioxyphenyl, and the
like, intlugiind qartiadly: foydragenditeth slervativesotheraafd bortArylengérence in

s ipgapsigdivalent aryl radical wherein aryl is as defined herein. "Arylene”
includes, for example, ortho-, meta- and para- phenylene (1,2-phenylene,
1,3- phBEARSRESE Haite HYFdRE TS EHE RIS SH R hAPBEaBnEsuding
tistifstitifiedias adefinach hergin Andatkybrandvarakyly, Whichsmayheddsedt, as
ulsréta {1&1 gg?}%%ry (ﬁ%ﬁﬁaﬁagé%%l 1 % rcgagnblé;witpxc{)sezz}%u ril"?’@l g“lllﬁfl)gﬁ’:;el %m gd “the”

11W@M@brﬂiﬁwrguﬁ@myip@mmcatﬁdq¢féwmetat@ esémm@s of arylalkyl.

10 "Cycloglkyhisneans asatbatgthearpeayslic.molety Corsisling SlmePesRhound
bl(%/ChC rings. Cycloalkyl can optionally be substituted with one or more

5 EBEREEAE - wherein 20 each substituent is independently hydroxy, alkyl,
alkoxy Mejt; makoalKyt, ramineglamoivoatkylaminohed sialkylahiind;ocatbsa moiety,

L&shgtmgeowwe@%mm& meles afag g'ﬁ% M{i%q'@ur@%v@%'i%sn atoms,

but are not limited to, cyclopropy yclobufyl cyClopentyl, cyc

“EpnieHEpi F?ést%aﬁk‘ék}f%éhﬁ’&iﬁg’fﬁ%ﬂﬁéwlﬁﬁé&?@ %é‘H‘HEfﬁn?’an&ésct{??@F ¥t -

15 Tsuclprs eyalonexenyt iaytlopantemd nandttiectike, %tl@}/@rﬂf&lkﬁf’dbﬁ isopropyl,
(o]} e R here R'is,alkylen n R is
lbn})ulc}(a’lk ?mou%lefne{(?j he él%cntét%:%eﬁi\{ Imt éadn%dSﬁ’gﬁPﬁ?t%&.ca? as

deflned“\H‘é@éW Wﬁé&éﬁrﬁéﬁéﬁ%@ﬂ@#é@vﬁ%?bgéwmﬂmg halieabegpne Lo six
ciaRlacREmithra §Hhﬁﬂfét§(ﬁtﬁ}§§ﬂ&ﬂdﬁ€ﬂv}%%ﬁ%%{ﬁ9 RMJIRE1 8FOURe to six carbon

consisting of ORa d -S(Q)" ere n is an infe er. from O to

s U B P D L NP G o,
20 bhetbmap@itmdlcaamiﬂﬂnmhﬂgh a carbon atom, wherein Ra is hydrogen

acyl, alkgyl. yelRalligylQr q}ffé%}éﬁ'&%’étﬁQi@ﬁ%ﬁ%yﬁ(%d&l%%ﬁ%%g?c@li'}ﬁ‘%@vo 1o

each other hydrogen, acyl, alkyl, cycloalkyl, or cycloalkyla and whenn
S 67 L éfﬂ%r%@%faia&lﬁwdcvémawdwﬁkyéﬂaaﬂzmmﬂgﬁévivﬁhéhtﬁ%c%.m
cﬁ’bRﬁi amzalkyd gqmmmmymaucymmammeﬁwbﬂme propenylene,
r pres at e examples include,
but aﬁ bu?@@ ﬁyrf gi &ro@%ro\gyl 2- hy?:lroxy-
25 1-hyd r&%’r’f&tﬁ}ﬁ@cﬁw @Wﬁfdﬁw&ﬁmgiﬁ FHHgdwdyeiethigathylky! moiety as
derRyd et 2 RNy RRUR i 2 axel-me e RN i2d 1o, methoxy,

ethoxy, isopropoxy, and the like.
"Aminoalkoxy” means a group -ORR' wherein R' is amino and R is alkylene,
Exemplarly aminoalkoxy inclade aminoethoxy, 2-aminopropyloxy, 3-aminopropyloxy,
30 and the like. The amino moiety of "aminoalkoxy" may be substituted once or twice with
alkyl to provide "alkylaminoalkoxy" and "dialkylaminoalkoxy" respectively.
"Alkylaminoalkoxy” includes methylaminoethoxyl, methylaminopropyloxy,
ethylaminoethoxy, and the like. "Dialkylaminoalkoxy" includes dimethylaminoethoxyl,
dimethylaminopropyloxy, N-methyl-N-ethylaminoethoxy, and the like.
35 “Antagonist” refers to a compound that diminishes or prevents the action of

another compound or receptor site.
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WO 2007/006677 PCT/EP2006/063788 -6 aminoethyl, 3-aminopropyl, 2-
methylsulfonylethyl, aminosulfonylmethyl, aminosulfonylethyl,
%’Qﬁ%’nylpropyl methylaminosulfonylmethyl, PCT/EP2006/063788

methylamnlnosulfonylethyl methylaminesulfonylpropyl, and the like.
"Heteroaryl" means a monocyclic or bicyclic monovalent radical of 5 to 12

ring 5 atbrhshigiing Brorastiohesbnidaeang keheamhotoneiawesoppisting of a

iwee-(ing betergaioms aetRCiRe frone bkydpafud, deHEIRIBIUF N AIAME as

EES%HQ@%UCII%] t?*“e un(ierstfa egdinrg(;[pe?'tcstpn%fit&ac ment 8{ %fr? t(tatﬁo henyl
eteroaryl tadical will be on an aromatc ring eteroary ring rha 187

oo haly spibdtidarod, abalefitiad! héwmnﬁkamigreé @fﬂé@oﬂrﬁaﬂmﬁes
dagl Eexw]t@@a%ﬂlmgﬁ@ %{i\%ﬁ yh&mﬁﬂem@?@% yifiazglyl,
1aqQl

SOth ﬁ&‘x Wohﬁi}ga%sr 1%9.?; ﬁtﬁaﬁz%atg‘éﬁgymgﬁ%ﬁg% iioxyist,

tpymrpdyclnqh inolmyaisoduirolinydzibenybheaykobgrzadiigphenylpiperazinyl,
I |
6%%068%5&%@)‘1@9}’ bB%%HP d‘aafg{ll)}ll?ﬂ’benzopyranyl yﬁggﬁflogé%?é%%g Xxyphcnyl and

benzo |azo%y benzothia

Dby HRIRgIP YO ANV SRR I sy S HyTelinoliziny .
naphthym@myh"kﬁd&tﬁﬂdﬂiyﬂmﬁﬂ@@z%ﬂh@(ﬁmf&h alyz@@mhla@atﬂﬂaﬂ@nd

ihe |ke,.|nc ing partial hydr enated derivatives ther

&ét%}}ga}r?/ en%e Tn{%aenxsfﬂéy \iaiiét?l%’h line?toarﬁ égdu GRe %Iﬁcﬁét%“r%hcn?dgne 13-
E&@M@fme@ﬁésémhmﬂmweﬁwe}ﬁhw@m&wmwwmmutcd as
Hefingd, bergin. "Heteroarylene" includes, for example, indolylene,

pyrimig and the like, 20 The terms "halp” and "halogen", which
maybe ‘@&ﬁﬂfﬁ e?@ﬁaﬁ&@gﬁfy YoisP i3 %%Bé?ﬂd@ﬁ{ﬂ%%ﬂ%}%%%‘ramm
or |odoRaR%1IwhH(§le?neamslhﬂk§Ah@§rdeﬁnm(d Rénelmmrwrgalsupms defmatécrein;
r lo I

haiéﬁ%% e S & S Ry Bamplesof
A g‘)yand the like. 25" Heterocycloamlno means a saturated ring
whereifCatleastUngding SiQmr iscl uﬁﬂ'{b@kﬁb%ﬁb}i’é@%ﬁbﬁtf@gﬂﬂl RIBE JING bicyclic
1%161%01%%) i%lkly #t%o (ri?lUpr: Su%t% % %tﬂn SRS mr%r;ogstﬁuenis wherem

urat ty, co S|st|n Ghe o three rings, incorp Srat INg orie, twi
eephm&é@i@pmﬁw@b@tdmﬁymém@\éﬁyh@bgm h@i;oygek@ékﬁumpo

ﬂ&%‘&@ﬂ@@iﬁbﬂ (Bkn&am@ﬂ?ﬁlf?@tm@ﬂycﬁﬁbﬁy%&t@ﬁe@&&ﬁfmﬁ91%5%'”F§anies of
?s of hetero%(%ggl m0|et|eS| Iud buta not limite

B T g TR a o, NI aSiT By mENU HpRelRp Rty
qyghelzalidi eyt imigadolinghinhlid sirclicimyg, yticihy by pytidazidylerivatives thereof
it esepldmibisnazoldg. merpholiny. hiazoliny.

|soth|azolldlnwumu0| inyl, quinolinyl, isoquinolinyl, benzimidazolyl

thiadiaZof§iRdt %ﬁz&?ﬁgﬁél Bt yﬁ’é'r‘r%é‘f&}}#dm &’hyﬂ?ﬁﬁ&ll%@kﬂene and
Retradyytiratiuyis didtyelio pyraiayl, tetrahydropyranyl, thlamorphollnyl

"Heteroalkyl" means an alkyl radical as defined herein wherein one, two or three
hydrogen atoms have been replaced with a substituent independently selected from the
group consisting of -OR?, -NR"R®, and ~S(0),R? (where n is an integér from 0 to 2), with
the understanding that the point of attachment of the heteroalkyl radical is through a
carbon atom, wherein R" is hydrogen, acyl, alkyl, cycloalkyl, or cycloalkylafkyl; R® and R
are independently of each other hydrogen, acyl, alkyl, cycloalkyl, or cycloalkylalkyl; and
when n is 0, R? is hydrogen, alkyl, cycloalkyl, or cycloalkylalkyl, and when nis 1 or 2, R®
is alkyl, cycloalkyl, cycloalkylalkyl, amino, acylamino, monoalkylamino, or dialkylamino.
Representative examples include, but are not limited to, 2-hydroxyethyi, 3-
hydroxypropyl, 2-hydroxy-1-hydroxymethylethyl, 2,3-dihydroxypropyl, I-
hydroxymethylethyl, 3-hydroxybutyl, 2,3-dihydroxybutyl, 2-hydroxy-1-methylpropyl, 2-
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thiamorpholinylsulfoxide, thiamorpholinylsulfone, dihydroquinolinyl, WO
20071006677 PCT/EP20061063788 -7 dihydrisoquinolinyl.,

umomy tetra Yy rlsoqumomy and the like, inc
WQelliiigr34uinoliny hyd linyl, and the lik UBETE B4 788

unsaturated derivatives thereof. "Heterodyelyloxy" means a group -OR
wherein R is heterocyclyl. "Heteroc bé/clyloxy includes, by way of example,

HPERREH Iy SRSy C S e g, ap sy Eritie like.
ahiﬁiemnyﬁwaﬂgoxmmmﬁ@gr@t@ypﬁahwﬂaatmﬂsﬁtﬁqbﬁﬁ%tﬁwclyl and

het lude azetinylmethoxy,
meﬁl ?a 11%?&.%%:: nfmﬁ é}r¥n Wyﬁe?%uq}k \Z,ﬁ)élr;l%ﬁe’thn%zi met OoXy

pyrofo |nyIm i perl oXy, & OoX
pyrolodifietvexy, piperidimylathaxyiandtisedikentoptiokallyeditastitified ] 2 ring

WHIER HRRALID ASSRCRLIQRWHNC R coRRAENE o REANY, o B rRNENY IERE 0atoms

eroarylene or "heterocyclyl”, means an aryl, arylene,
Sﬁ?%h%sf ?syﬁb%énglaﬁ it S THRABAAIRHE 1 He oS AR lgndine that

ibptivnaliysubstituted thedepewderthydiith etichtooioun subistititerite;. The heteroaryl
AETRAPN: ODe A aHhRHUeRL SR RE O A U Rl ur ) moeties

cycloalkylalkyl, hetéroalkyl, hydroxyalkyl, heteroalkylamino, etero koxy,
‘HSJIBd%%l EGHY YRS W&i@%(hﬁﬁ@’%%é%?ﬂﬁéﬂbﬂdﬁéiéfl’ﬂég}iaﬁﬁiﬁéw v,
dﬁgﬂ&ﬂi’m aﬁmquimzﬁ? palllesli)w thﬁiﬁmﬂﬂﬁéh 1@@&éﬁdﬂer@1 s, pyranyl,
gen enylalkyl). O0OR ere.nisan
B R e RS Wi U .
bgwdmoﬁebprmghwaglmalkw@ydmmmwylbeph@mr;aa@ﬂlghémmyaycdﬂ
bR &AM LONRRRR (WA BN BB USSR G I8 R By BBy B oindolyl,
|nde ndentl ydrog or alkyl, and Ra an R are, mdependenY
b SHEN TGRSR g B Gariciny,
mheﬂyi&lkﬁﬁrbhﬂﬁy]n@’grmyp dinegnsh eag:dlupl\mth ﬂnelﬂoeanuhghn g partially
IRANE &Q@@ﬁ&%ﬁ?\%@ fd-With it in synthetic organic chemistry, i.e., an

atom-or group displaceable under substitution reaction conditions.

Exampld§ SiealiAg greaps ankiads  Bstanambadita e cialsgararyl is as
dikaaehakearyldnastitandoxymaytlh aguoathignasuifanypxyddied herein.

ﬁh@ne f%nylox %'Opreg%l benﬁga(poei Ifo loxy, tosyloxy, and ...
|en3ﬁo>yy, |ha |no y, opt éy Pgi neﬁznfloxﬁ ¢
|sopro@m§©yﬂéc3}k§ky «ﬁhij ﬁl‘féoﬁ%é’ W@Embemmwﬁm%lihﬁﬁﬁ to a
gﬁﬁgﬁg\@éﬁmm@t@m&%m@mp@qg@@s include, but are not limited to,

agonls, |st and lik fined herejn., 30 "Optional”

"option %79 g ﬁi@i @%%tfgﬁfﬁ} TR T AT R
herayrbplaoekbditiotoucur, dufidrtinatthegdesdiietioplincludedlipstanbedewidteCl,
10 RYENL O LERUNBINGSBGAYIS AP IRFIGNGES dowRich it does not.

"Disease state" means any disease, COI’]dItIOﬂ symptom, or indication.

"Inert oFAFTRTSIORMINET MHERSCOMEHESASHHS WRETEBIEAFA PR f ihgcp ™ is N,

Nl or N-alkyl and the remaining ring atoms form an alkylene group.

“Heterocyclyl” means a monovalent saturated moiety, consisting of one to three
rings, incorporatin g'one, two, or three or four heteroatoms (chosen from nitrogen,
oxygen or sulfur). The heterocyclyl ring may be optionally substituted as defined herein.
Examples of heterocyclyl moieties include, but are not limited to, azetidinyl, piperidinyl,
piperazinyl, homopiperazinyl, azepinyl, pyrrolidinyl, pyrazolidinyl, imidazolinyl,
imidazohdinyl, pyridinyl, pyridazinyl, pyrimidinyl, oxazolidinyl, isoxazolidinyl,
morpholinyl, thiazolidinyl, isothiazolidinyl, quinuclidinyl, quinolinyl, isoquinolinyl,
benzimidazolyl, thiadiazolylidinyl, benzothiazolidinyl, benzoazolylidinyl, dihydrofuryl,
tetrahydrofuryl, dihydropyranyl, tetrahydropyranyl, thiamorpholinyl,
thiamorpholinylsulfoxide, thiamorpholinylsulfone, dihydroquinolinyl,



35 conditions of the reaction being described in conjunction therewith,
including for example, benzene, toluene, acetonitrile, tetrahydrofuran,

WOHEZRHRETRyIformamide, WO 2007/006677 PCT/EP2006/063788/ER2006/063788
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chloroform, methylene chloride or dichiorgmethane, dichloroethane,

diethyl ether, ethyl acetate, acetone, methyl ethyl ketone, methanol,
ihahsoprssanol; isopfosanetiteknputanehydioseaan pyinigine kg the. including
H@ia@?@%tﬁ@@ﬁ%ﬂﬂéh&&%@& the solvents used in the reactions of

the present inventi jon are inert solventz)g Pharm ce tical g%iyceptable

means a?wﬁ-‘i’c‘fﬁy LHsERIFIR Bréva N %]ﬁ%{ﬁﬂ et }SEﬁT sition
thiatdsogendradly safedeartjoxig, dndareitihendiotbyidally, perrdttienviise.

%@gﬁggm@(l,g@@gcmlﬂg% éﬁ@ttl‘k’é‘lﬁ& is acceptable for veterinary as well as

uman Lﬁﬁi rmaceutical Use. "Pharmaceutically acceptable salts" of a
compoUdFnsany it iacane : SR ctbiesly Bobdptshsydal and Ris
aiiejilaed mmimmamswsdhﬁidasmedzmwmmdﬁgmh @M&ﬁylﬁfethoxy

I ug salts._incl ol addition S& Its f

R R A D S R e e

nltrlc aditp prasptishietaeiad ard fresre 11&)ﬁ$@?méd)wmﬂbrg!a/hlc ‘aoilgse”, phenyl”,

PR AsRCEliCREI Penzanesk Hacoac;%&m:y@l Cﬁmnod&w fanie\asid, phenyl,
5CI ic acid, ethan sulfonic Cld fu aric ac eptonlc cid,
LA A At et S yfr BORRC Ay sbsicuted

mmmkmm an@suﬁ@mdamctulmttocaﬁﬁd prnfezretd)a«mmd: anéako amdumaiunsclcctcd
R6id.4m gﬁé!ﬁcﬁﬁ%ﬁl ARG IRIONG G IUCRIS@SI, heteroalkylamino,

2-napht alenesul onic acid, propionic acid, salicylic acid, succinic acid,

1&5&%5%13&& Q0 e Sy B YRR r TR IAaRE SRR tHRMEs iy lamino,
ﬂeaﬁaltmimmemwm;al Ambaidicpratoarisentio eparent ﬁ@mn@gad alkyl,

ggﬁg §?§%al%m ﬁll IO%@@R § IIJéanlllgn%t%I} Of% %no { §. R and R”

|on or m IO , Or coordinates with an organic or |norgan|c

haseda@mépmm & phgagic dnaﬂksl;rmldl(ﬂ!as tiipthagol i c gthaliolaoyinealkylalkyl,
t th d the lik

RS AR OR Bac e AR vh“gfdmm@mw 0105,R

Dreded %gb%sﬁ%gmzm %% GO SR RENAIE RO BN o

The preferre armace |ca y acceptable salts are the Salts forme

%Béﬁd%@émgeﬁya%ﬂhrdﬁ@a}m Syfijsrtirtabioid phatraradieromdakid,

ma|e|0‘ﬁ§iﬁ1r@9‘iﬁfﬂiﬁe@@$dhka§@ﬂ§ e teithiccasid %@@&Uﬁb}@@iﬁﬁﬁﬁd&i&&d
Wﬁ} m, Z"}ﬁef"” magnesium. It should be understood tg@t allgi W?’es

alPrr? ceutical faccepa StIéyaillrs 36 fHefided o?\}lé)n‘ii} CIlife] T
s@zﬂum@gp orasiystafodtisn(po lfronphs)cddedeiiganiohpseivlolaaisarne ot limited

acichRddiian aal GPiRIRGHLS RIRYRKpILRIPIECHAN BTOATMiaRS the

up which_selectively blocks one reactive site in a multifunctional
Lo oo Srip e RSPk tosyloxy, and thienylony.
dihalophosphinoyloxy, optionally substituted benzyloxy, isopropyloxy, acyloxy, and the

like.

“Modulator” means a molecule that interacts with a target. The interactions
include, but are not limited to, agonist, antagonist, and the like, as defined herein.

“Optional” or “optionally” means that the subsequently described event or
circumstance may but need not occur, and that the description includes instances where
the event or circumstance occurs and instances in which it does not.

“Disease state” means any disease, condition, symptom, or indication.

“Inert organic 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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be carried out selectively at another unprotected reactive site in the
meaning 35 conventionally associated with it in synthetic chemistry.

WA PrGcesses of this invention rely upon the protective gP&IEPA§16/063788

block reactive nitrogen and/or oxygen atagns present in the reactants. For
example, the terms "amino-protecting group” and "nitrogen WO
doorifoose M gTUcRRDOBIO688S I proteutinglighdoptdrangsdigthyl ether, ethyl

H&E%@%&%@%@ﬁ{ﬂ'&tﬁ?%%%&%t%@ﬁ%o@rgﬁﬁﬁﬁVBHH%HHI‘%@SI&% Anol, tert-
groteqj the nitrogen, atom agdlénst un able regctlons dur synthetic

LS B G R GPELIE SIS BT a Mscoovents
limited foc rtraflionsadehd pacetanmidor; enzyt {Ba), soérnyloxycarbonyl

(CarbObﬁﬂﬂlﬂ?&éug&%} &éﬁ@%ﬁgw’ﬁﬂ%&i’%ﬁ?{??%egi in eplrﬁ%am}%e

p-nitrobenzyloxycarbonyl, tert-butoxycarbonyl (BOC)
RRISEASPP B LGRRIPRIYOW HoW 16100 5esa Gronp-for thashaeibrrdrdogically nor

andriorsthenabiliyble withstanddhe follomingsreactiande [SONMBEAMBARS] as
goly lvent ?ddltlon f{)rn]s that contain either stoichiometric or non
stoichiSmetric amounts of solvent. Some compounds have a tendency to
trap a fikearrgenolmebaticesh soleniimolbeuiss mund oryataliinles Solicre

ﬁﬁ%&%é@é{ﬁi%m'&ﬁ&) soinate-dfthes ﬁ@%\éﬁﬂ%@d"(ﬁ&% 5;251%@%9 Iyate:formed is

tis alcohol, the s ormed is an

drat n the. solve
@r&% fﬁﬁ&?é@%@é &E?m@&wwegmg %Mfsolﬁg Bi%ore
moleculed miah/admr safith fone aff théh substancesiids whith thedvatklorétairig,

isamelegHlar &&%ﬁﬁﬁ [20qstehcomp mm ]t% gtn&fabg%aogﬁ%@ Q€ Rhmed with

more hydrate. 15 "Subject” means ma non-mammals

NigHhin a%dm%%fﬁsaéﬁgﬁﬁiéﬁ'ﬂebﬁf%ﬂ@m@mmwﬁ 8B40 KRG Obtifgic acid,
dimpitedid), dumans o RUNRMARNIRS gueblrRptehicnRan Zg@@@oamﬂa@mk@utamm
a nd monke eC|es arm ani cha cattle orses
e R, 2 S O P g et
n&@mﬁ@@ Iaﬁlmaisdnmakﬂm@ feide mgnégle%@sirat@ﬂmmugndlg @ﬂﬁéanngﬂ ic acid,

@%@lﬁhﬁmHiﬁ%eﬁﬁﬁiﬁf&'@&@%@ﬁl@ﬂi&@iﬂ%@ﬂﬁﬂ@'b@@ QLkaie Aol limitedd9eid, p-
tgidgn, and the like. The ter Sumelﬁﬂ“"rﬁ not denote a partlcular age or

& Afda N BB U %%mount of a compound
that, wisdi fadneihistene drite@dscbjectiqrrtreating thdiseasecstai@yiad either is

%‘E HEantyQ RIESALSHCR regiment r@%&hﬁ)g'ﬁﬂaﬁﬁaﬁﬂ%ﬁﬂ%n or an aluminum

therapeutically effectivé amount" will vary depending on the 2

@anﬁ&?ﬁadle@@é%tgt%wﬁg feHteiHe %\?er‘“f;??ﬁtﬂ‘i’éﬁ&?s%%ebﬁses include
due@ﬂzadglﬂnaragetamdoraefanvem@aéthﬁgm@maﬁﬁtheﬂ@utﬁlﬁﬂdrtﬂmmﬁmme,
Admnisiration, the 4o %%@%%EL il ﬁ%ead'a%me"'c - yelgrina gmm
practltloner an O%h erms ose delhne a ove’an

IryidseE ¢roMebtpriane ﬁlwdw@ﬁereﬁfé}m@ tor Bonigabié snebrpdiateapie.
referem thetbreaddefiniien @fal a\é@éﬁﬁ%@lﬂ%‘r‘&ﬁ@@ﬁ@ﬁ&%e@%om acetic

aﬁ%’c’jﬁg Lo Oardécaé:&ggrgg%p gr?éf(ﬁ%%? d%%bqglllce)ggffgn?cn Xcu%r TDalei a(,? , phosphoric

acid, tartaric acid, citric acid, sodium, potassium, calcium, zing, and magnesium.

It should be understood that all references to pharmaceutically acceptable salts
include solvent addition forms (solvates) or crystal forms (polymorphs) as defined
herein, of the same acid addition salt.

“Protective group” or “protecting group” means the group which selectively
blocks one reactive site in a multifunctional compound such that a chemical reaction can
be carried out selectively 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



(i) preventing the disease state, i.e. causing the clinical symptoms of the
disease state not to develop in a subject that maybe exposed to or

Wheeid8esed to the disease state, but does not yet experiencBHBRSHapo3788
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symptoms of the disease state. 35 (ii) inhibiting the disease state, i.e.,
arresting the development of the disease state or its clinical symptoms, or
WOeOOT 10068 7 T PCTEPROTEI0G3 P88 er ¢l (ildredieving thecdisgmse groups
RiRIRied o &%%@P%%P@é@ﬁ%%ﬂ%@ﬁﬁ%&@%%%98&9&0‘%&% g%?mhem,

state or its C!I nical symptoms. The terms "treating", "contacting" an

PRRSRIG® HlPé?éYﬁHlj 88 BRYGHUAR HEARD MR L SRTRE B kg ©-
et oramarnglreagents otsergpBopriete dorgitionsitd (bapbotece/ihey, CBZ), p-
indicated.andis %&Q&Qﬁﬂ Ednﬁ’{ qugt, g%%{?g%%gat%ﬂrggt?&%%i%&ﬁ}ﬁ(mc) and

reaction which producesthe in cate desir uct may not

HEdeSsatily Arest HhiBey Hium e ebmbitvatioilet wrc&h&éﬁtgc Wﬁrt:hf removal

amar&)mm@blyaagdedmmammcrnﬁmbﬁx oneaondagre intermediates whlch
are pro%ui:vag in the mlxt gtlluulrtil?atelymleads o the ormatl

S Ieans s at contam et CI st metnc Oor non
|nd|cate cf/or?h dSESII’e n genera e nomenca

%@@hmmgcpqun@atmf @b@séd Smmmlmw@mlhh yve Olen @@t@tsmrap a fixed
x&{lﬁﬁ}qfﬁxwﬁwﬁﬁﬂ?ﬁ%%ﬁ%@lﬂ%H@F@ﬁﬂﬂ@%@ﬁ&&H%HD&GSS{}S%PEfH?H%mme If the

nomenclature Foﬁﬁonv nience, th PAC num erlng of the jons of

SR TN v A{rBiabiBASOSER ghol, the solvate
mgwdbedmﬁceimiatcs hawair diysthe: ﬁ"@mmuthbﬂ tﬁeS:(Nl’t@trﬁtN)li dfifelor more

HORIGH dB?wtfg Pdﬁégpﬁtﬁ‘éﬁ%‘%ﬁ‘ﬂ%&%’ @iﬁ%h%@%ﬁﬁ%?%ﬂ%’%l olecular

describe W. C emical structures shown herein were prepared using

18ISt blkdichch. SO AR BWEPEHIE e SRERN S ATaRREIDBYIEI/gen or

nitrogersa@ i@ Stiuehunas heteidn2t indisalesSNhenpieBeneamebay member of

drogen. Where a chi alc nter | ent in.a structure but no specific
R T b AT AR R B es such s

@ﬂmwmsggd@@bﬁrmn@mde@m@& Wity okl pavcbritesattinghorses,
dnaENteRRIANdSH LoRRAURLS Al NS b i XR MR tarQlaboratory
animals including rodents, such as rats, mice, and guinea pigs; and the like. Examples of
non-mammals include, but are not limited to, birds, and the like. The term “subject”
does not denote a particular age or sex.

Rl

“Therapeutically effective amount” means an amount of a compound that, when
administered to a subject for treating a disease state, is sufficient to effect such treatment
for the disease state. The “therapeutically effective amount” will vary depending on the
compound, disease state being treated, the severity or the disease treated, the age and
relative health of the subject, the route and form of administration, the judgement of the
attending medical or veterinary practitioner, and other factors.

The terms “those defined above” and “those defined herein” when referring to a
variable incorporates by reference the broad definition of the variable as well as preferred,
more preferred and most preferred definitions, if any.

“Treating” or “treatment” of a disease state includes:

(i) preventing the discase state, i.e. causing the clinical symptoms of the disease
state not to develop in a subject that may be exposed to or predisposed to the disease
state, but does not yet experience or display symptoms of the disease state.

(ii) inhibiting the disease state, i.e., arresting the development of the disease state

or its clinical symptoms, or



~ N~ R3'.I" Ar 25 R or a pharmaceutically acceptable salt thereof,
wherein: mis from 0 to 3; nislor2; WO 2007/006677

WPHeEs606/063788 -11- X is: -0-; _S_; 5-CRR’-; or -C(OFCTRRHEKi{163788
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Ris hydrogen or alkyl; Rb is hydrogen, flyoro or alkyl; 10 R" is hydrogen,
fluoro, alkyl, hydroxy; or alkoxy; or 12b and Re together form oxo; orRb
and R (ibyethenivgthaleseasnittdewhichetiieln aterapaishie dnpaynforentaegression of
theegtassixpmermberes Hannateptionally includes a heteroatom selected
from O, N and S; 15 Ar is; gptionally substituted aryl; or optionally
substitd st AERErSERINRe TP B'S R rSUSor e TordiLfec pemical
Raptisdrornitoddi®0 o isixlrg WX ooreCRML swindreimpRdyRietandnditions 1o
Rigaeb inirRrasani Pyt oosR o, e 5 SRS DRERROS AN he
alo, .

reaction which produces the indicated and/or the desired product may not necessarily
result directly from the combination of two reagents which were initially added, i.e., there
may be one or more intermediates which are produced in the mixture which ultimately
leads to the formation of the indicated and/or the desired product.

In general, the nomenclature used in this Application is based on AUTONOM™
v.4.0, a Beilstein Institute computerized system for the generation of ITUPAC systematic
nomenclature. For convenience, the IUPAC numbering of the positions of

representative benzimidazolone and dihydroindolone compounds described herein is

4 3

5 "Xy, N
6©/\:20

N

7 1

wherein the 1-position is substituted with arylalkyl or heteroarylalkyl as described

shown by the formula:

below.

Chemical structures shown herein were prepared using 1SIS® version 2.2. Any
open valency appearing on a carbon, oxygen or nitrogen atom in the structures herein
indicates the presence of a hydrogen. Where a chiral 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:

R1
| X
(R®) - >:o
N
: Ar
RJ)E“—
R g
or a pharmaceutically acceptable salt thereof,
wherein:

m1s from 0 to 3;

nislor2;
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alkyl; haloalkyl; haloalkoxy; 30 alkoxy; heteroalky; cyano; -(CH2)gS(O),
RIl; --(CH2)gC(=0)-NR"R'; WO 2007/006677 PCT/EP2006/063788 - 12

WO@EPINSH2-NRh'R"; -(CH2)g-N(R')-C(=0)-RK, or -(CH2)q-CIETHRAE6/063788

wherein: 5 gisOorl; ris from 0 to 2; and Rg, Rh, R' and R3 each
independently is hydrogen or alkyl, and Rk is hydrogen, alkyl, alkoxy or
hydroxy; 1&R3 and R4 each independently is hydrogen or alkyl; R5 and
R6 each independentlyighydrogen or alkyl; and R7 and R8 each
independently is hydro(gen or alkyl; or R7 and Rs together with the
nitrogen to which they are attached may form a four to seven-membered
optionally substituted+#tag that optionally includes an 15 additional
heteroatom selected f_r@ﬁwlgLNnand S; or one of R' and Rs and one of R5
and R6 together with the atoms to which they are attached may form a
four to seven-membe?@&i@ﬂﬁg that optionally includes an additional
h.eteroatormisetested from 0, N and S; or one of R7 and R$ together with
Rd and the atoms to \f{l{l;g? tgre( rglgeoaggzlcped 20 may form a four to
seven-membered opthn_a f)y Substitute F’fﬁg that optionally includes an
additional heteroatonFséideié gsmiBoR @idBylor one of R7 and R5 and

one of Re and Rf togethgnwith fog atems, laiwhighdthry. sreiriiashsd may

form a four to seven-rﬁfé{ngb}%g E&ion%{g&su stituted ring that optionally
includes an additiona {0 et MY, N and S. 25 It should

be understood that th&"scapR abgeih invetitidre eneompadsdsthoy erdyitihehed may
yaripys isomers which may existju alsg.InG YRHQUS MPSUe; %’%ﬁ&ﬁ?&ﬁ includes a

which maybe formed. Furthermore, the scope of the present inventio
e edeahEESEEs solvates and from O, N and §;
Ar 1s:
optionally substituted aryl; or
optionally substituted heteroaryl;

R8
f
BfYW N~ R’

Rlisa group of the formula R™ R ;
pisfrom 1to4;
Y is:

-O-:

“NR%: or

-CR'R;
wherein R%, R® and R each independently is hydrogen or alkyl;
cach R* s independently:

halo;

alkyl,

haloalkyl;

haloalkoxy;

alkoxy,

heteroalky;

Cyano;

~(CHa2)q-S(0)—R;

~(CH2) - C(=0)-NR"R’;
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salts of compounds of formula I. In many embodiments of formula |, nis 1.
30 In many embodiments of formula 1, R3 and R4 are hydrogen. In many

WRMBateeéhts of formula I, p is 2 or 3. In certain embodimentPEATERHGKE0E3788

Ar is optionally substituted aryl, such as gptionally substituted phenyl or
optionally substituted naphthyl such ats,,for example, phenyl or naphthyl
optionally substituted-tidEpentientlyRiRe, two, three or four times 35 with

halo, alkyl, haloalkyl,mh@i@_ IKC Ik eieroalkyl, cyano, nitro, amino
(including alkylamino and g?lgfi\f%}ﬁa%mkﬁ%@gf%%-S(O)s Rg;
-(CH2)gC(=0)-NR"R: (iRyd-§E2:R"W; -(CH2)q N(RJ)-C(=0)-Rk, or
-(CH2)g-C(=#jeRk; wherein g is 0 or 1, r is WO 2007/006677
PCT/EP2006/063788 isl@ofqum 0to 2, R9, R, R and R' each
independently is hydrogen or alkyl, and Rk is hydrogen, alkyl, alkoxy or
hydroxy, More preferéﬁﬁﬂ@i@é‘bﬁé)ﬁ%ﬂy substituted phenyl. In other

embodiments of formrfa’ At imapticaahyrsiepsituiednetereanytn or alkivi, and R

.Pfeféa_rred heteroaryl include pyridinyl, pyrimidinyl, thienyl, fin-anyl, pyrolyl,
IS yarogen . .o . . . . . . .
py zol%lff, 5 imidazolyl, oxazolyl, thiazolyl, quinoline and isoquinoline, and

more preferably pyriditign], griryidingydtoenyl and furanyl.. In certain
embodimeRts,f iRfiIR;hdBis ARt AHRS s halo,Rigferably fluoro or

chloro. In certain embaodiments of fofmula |, nvis 0. 10 In certain
embodimeRt<Bf RriFfaM NP4 REYEMEER 5 ERIBAE AN certain
embodimeRtsof it eutaih depis 2cany BdghiRgds inddipgndently fluoro or

chioro at the  ang g ARSI RhO&»HZ‘%‘B%%H‘Eiad%%ﬂQﬁeoragéhé{ga{&%“eg?ﬁ%” orm a
ring system. In manyembodiments the éompoun s of the invention maQ}
logTrépresehteeByCes fARuRIN ST iR 1RE P RONIGRIHY DCNRIYE
H4iR3M! 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 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 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
arc 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, nis 1.

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

In many embodiments of formula I, pis 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)q-S(O),—R%; “(CE“Ig)q-C(:O)*“NRhRi; ~{CHa)q-
SO;-NR'R'; ~(CHy)-N(R)-C(=0)-RY, or ~(CHz)e-C(=0)-RY; wherein q is G or 1,11s



wherein: sisfrom Ito4; each R9 is independently: 20 halo; alkyl,

haloalkyl; haloalkoxy; alkoxy; 25 heteroalkyl; cyano; -(CH2)gq S(O)S Rg;
WO@HRMET=0)-NRhR'; -(CH2)g-SOr NRhR'; WO 2007/0066PZT/EP2006/063788

PCT/EP2006/063788 -14 -(CH2)g-N(R2)i€(=0) -Rk, or

--(CH2)g-C(=0)-Rk; wherein: gisOorl; 5 risfromOto2;and R', Rb,1 ' and

Rimdtviddeh&idBhlydighydogednon dikylyantiyRtio gsrhydaigémmal i s hydrogen,

%g;ww@mfa + 30 NIbR o drafie AR 3s & ‘hdﬁ%ﬂfﬂ%b@fiﬁ’ﬂgd?ﬁ&rﬁ.as

ined hérein. In ceftain embodimerits of either of formula | or formuala II,
Xis -NRAO LS T REHIHT U oheitit BrERmRs i or g Rtaeo st
Kisfefred h eertairyiembodimentsnd githen afifetmidankyorfeamu) e oXis pyrazolyt,

-~ i i . it f formula, ormula H,. X o
> B L ST SR R S piiost
PEuHddBHath ienybadihieiaybf either of formula | or formula I, Yis -NR-.

15 In ceri@inembedinens leilben ehformua ben farmriad hYds pleRéaBly-fluoro
In %rtain embodiments of either of formula | or formula 11, mis O or 1. In
Ocrecﬁ%(lﬁ%mbodiments of formula | or formula Il, R3 and R4 are hydrogen.

In certaincerifdodintertsrehismhidan o formid&.11, R3 and R4 are alkyl,

10 preferafly.methyh RQiR cadainsmhedimgnts ohiprralerformyiad,
one of R3 and R4 is hydrogen _and the other is alkyl, prefg_ra,blg&methyl. In

certaint &TBBHTBHE BPIGHRA Yo it AR e R ahigdepardeafdy fluoro

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

system.
In many embodiments the compounds of the invention may be represented by

15 formula II:

RLN/RS
RG
Y pRS
X
(R); >=o
a

wherein:
sisfrom 1 to 4;
each R’ is independently:
20 halo;
alkyl;
haloalkyl;
haloalkoxy;
alkoxy;
25 heteroalkyl;
Cyano;
~(CHz2)-S(0)~R%;
~(CH2)-C(=0)-NR"R’;
—(CHa)4-SO-NR"R’;
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preferably fluoro or chloro. In certain embodiments of formula | or formula
I, inis 0. 25 In certain embodiments of formula | or formula Il, mis | and

WR2HWS MG or chloro. In certain embodiments of formula | orfOHEHZI#6/$R3788

is 2 and each R2 is independently fluorojgr.chloro at the 5 and six
position of the benzimidazolone or dihydroindolone ring system. 30 In
certain embodiments e @ithenoffordiG)- ok fosmula Il where X is -NRa-,

Ra is hydrogen. In oth bpdirpgns. of either of formula I or formula I
where X is -NRa-, Ra gg%l, grgszpaﬁ)’ly methyl. In certain embodiments

of either of {8f#§ifa | or formula Il where X is -CRbR™-, Rb and R are

hydrogen. 35 In otherggmbogdiments of either of formula | or formula Il

where Xis -CRbR -, Rb_and R’ are alkyl, preferably methyl. WO

2007/006677 PCT/Englf)ﬁtg)fag)st'?S%,a-n 5 In still other embodiments of

either of formula | or BFrRUIR| kuhBleahisn&RORIen g hehot Rigane Rk, and R*

fdrogen and the other is alkyl, preferably mattybdnyen oty or hydroxy: and
embodiments o ilp ,of formyla | or formulg ii where X is -CR?_;R-, one of

1~ and Re's HIKY1 'prefdta #e&yﬁaﬂb‘ltﬁeﬁ%@qgﬁ%%w.e@'m other
embodimentsiofesithelofeformitathor fofonalald 1 evifere XHSFORDRER'R"

and Re {Qaether with 406 Atmramhich ey ale @{@&%ﬂﬁfr@c@st eto

six-membered ring that optionally includes a heteroatom selected rE)[;n 0,
N and 8! %ler%%?ﬁavea&ﬁr%ww Somattateer irpnanaAl-Prévetdbly in
such emhegimestshide aadtR) fegatherr fwithihel aiofmreunhichxthey arg -
attached form: a three.or four membered carbocyclic ring 1 tm
otonalh e e P B B U Do
formuld G e otimpn &, of fterapld RE dnE RAcereHaAHSpisndEtly is
Pydrogﬁﬂca&_ﬁﬂelm?d@iﬁggm @@ngf%m&?@& ?Eh%igééwmy?}é II('ER°Rf-.

ormulall, nis 1, piis 2, R3 and R4 are hydrogen, and Yis -0-. 15 Jn

cortain BB AT SRR P 0T B R B R Py

and Riheadhiindepedientlis iﬁmamgehcmrfmmwm@-mmmmmgen.

RO are yngRtolBeRRIN AT RAdINETS b el A UURY AL AR ferably

II,nis 1, pis 2, R3and R4 each independently is hydrogen or methy
‘-”(?F—t,ha‘(ﬁd one of R7 and R8 and one of R5 and R6 together with the atoms
to whigh theyiarenaitiatines foomiarfout tDosevean 2@ membered sngrhathydrogen

@%ﬁﬁé&%@g{?@? %Egi%e 1%?? %’1\’%{ gll;leI?’n ai:r(]-:-cztain embodiments of either

In certain embodiments of formula I or formula IT, m is O or 1 and R? is halo,
preferably {luoro or chloro.

In certain embodiments of formula I or formula IL, m is 0.

In certain embodiments of formula ¥ 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
dihydroindoione ring system,

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

In certain embodiments of either of formula I or formula 1T where Xis —CRbRC—,
R" and R® are hydrogen.

In other embodiments of either of formula I or formula II where Xis -CR°RS-, R?

and R” are alkyl, preferably methyl.
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R4 are hydrogen, and Yis -NRd-. In certain embodiments of either of
formulal or formula ll, nis 1, pis 2, R3 and R4 are hydrogen Y is -NW'-,

WY TRBSAU R6 are hydrogen. 25 In certain embodiments of SfHEEBFI06/063738

formula |l or formula ll, nis 1, p is 2, R3.arsd. R4 each independently is
hydrogen or methyl, Y is -NRd-, and one of R7 and R8 and one of R5 and .
R6 togbthsl witietieeheshnsers swhichhirey Sreratiadheddomla fowheoe X is -CR'R™,

SeYEIRMEMREIeH yiRgothalmay Lptiepallyibe shbslituigdwialkyl. In

certain embodiments of either of formula | or formula} 11,nis’l,pis2, R3 .
and 30RE ST HARBLHRRHAYISHAIBGERBP EMRAOTIY IS bise CR R ™
of RT BharRRtogeithér preithr Rty andthie aidms tahehich theyxgre attached

form a,fpyp g %ﬁx“&ﬁfﬁ%ﬂl?ﬁf‘%ﬂﬁ@%f%@h{ﬂ %%ﬂfﬂ)(atif? SHORUEL RoRe-, R

with alkyl. In certain embodiments of either of formula | or formula ll, n is

R o rtheand R eremiHiBHERdERTIS HioRbRBR M EFSA [k ysmbered
reReRfv@imee tan &ynbadinentsotaihen efderoula har Syl ity

1 pis 3.and. R4 are hydrogen, Yis -CReRf-, and RS, R6 Rgand RE .~
B DS Pl e B OBR S R v« oeethe
withbddiriemscovbitheihos foeriiiah ask formaldteervisiaypisR bRreberbRyclic ring

@achi fRdent is.hydraggR.Ah melnyl, Yis -CReRf--, and one of R7
and R$ and one of R5 and R6 together with the atoms to which they are

e ) they ;
attachd FEHLAB0P HREVER! me%ﬁfb%ﬁéwnﬁ&half LGPty is 2 and R
subBfiksiddinddpalkiyhth lin bedtaigeembadimeénts of either of formula | or
formulgy Lt e RS inf3h 20FL 4, A, ATPEOARMS Y ARIED 12, R and

methyl, Yis -CReRf-, and one of R7 and R8 and one of Re and R
Rogesheripigsntng didrits & which they are attached form a four to seven-

membeied-ting daiduaycaptionatlycpe Substifiied withalkykl I eertains 2, R? and
badiments of either,of formula | or formula I}, nis 1_p is 3,,and R3, 10

R B RN e PSRk et BEARRC e Fytrogen.

embodiirsptad teitsim et arobionemala | arigormple B, RS dneisR4R” and

eeghindapsadently is Rydkaganerpetyl andYiardod0 SeRBIRd R® and one of

lg;nac?ﬁ%ents of eltl?]erlofrform\ula I orlormula_ll, nis 1, %@IS 3, R3and R4

UM RIS TS 1 B R H oY ISV EY VIS 4045 RE AR Qe ven-
ihyovoged rib% th tertayroptivbodintersishafieitbémafifatkyula | or formula 11, n

is 1, p i3 3, B nth Rén6a60 dnderensientivn m YHreg6R.9 ﬁ‘%{%f'l,é 8 29R® and
and one of R7 and R8 and pne of R5 and R6 together wit the atoms to

Ruiicnhirg ssie athehigd¥srm a four to seven- membered ring that may
optionallydrexsubatisdad svithodlkyhelmeestainlambodimentsiofeitiepa 2, R? and

[%@yran:%lae Ar{ or é(%rg.:ﬁsﬁ‘lg;% ig}} érﬁlflllﬂslé% I@?ér a\(_:q]dy d%gggrﬁ each independently is

In certain embodiments of either of formula [ or formulall, nis I, pis2, R* and
R* each independently is hydrogen or methyl, Yis-NR™, and 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 that may optionally be substituted with alkyl.

In certain embodiments of either of formula I or formula il nis1,pis 2, R? and
R* cach 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 rin g
that may optionally be substituted with alkyl.

In certain embodiments of either of formula [ or formula I, nis 1, p is 2, R’ and
R* cach independently is hydrogen or methyl, and Yis -CR°R"-.

In certain embodiments of either of formulal or formulall,nis 1, pis 2, R? and
R* are hydrogen, Yis -CRR-, and R®, R° R® and R are hydrogen.



In certain embodiments of either of formula | or formula ll, nis 1, pis 3, R3

and R4 each independently is hydrogen or methyl, Yis -NW-, and R5 and
WRBH/ER§Hrogen. In certain embodiments of either of formul ¢ BERMHIMNE3 788

II,nis 1, pis 3, R3 and R4 each indepenggntly is hydrogen or methyl, Yis

-NW, and one of R7 and R8 and one of 25 R5 and R6 together with the

atoms o which theyodieattactied forwi fofour kolsevienmmieribered ring 2, R’ and

e may, apranaivbe sysiiuied Wit alkyl rtq@ﬁalrhgmggpﬁﬂgagfw and one

either of formula | or formula’ll, nis 1, pis 3, R R4 each

ﬂf&ﬁ@ﬂ&ﬁﬂﬁ‘iﬁ*ﬁ’y&?&b&%f%ﬁ& il tﬁ%ﬁream%}f@ PRy R seven-
togethesd witlh Rdiangdythetatoms be wibich:thelyvdre attached form a four to

5 Se"e”ﬂ%ﬂéﬁ JE%%%QI?%Q&E%% IOBP%?%IIY e aubsliiied W @ é)yﬁg'RS

cgrtaln em ments o |ther mula or ormu a I, nis
RnepoRAndapenpfaddnBeatrers hydmgéﬁ S ipm&tRR ar&@d/qme@ﬁﬁharnmﬁ and one

@swaaa@nfb@gum@nﬁ@ftﬁgm@& formula kmﬁgfmtacibdmr& S BiRBven-
and R4 achl de ndent)y ?% dro en or g%/l Yis -CRORr-, and R5,
gty

019 g YRS ?ﬂﬁufe s of either of

FRE SR
formulénl @rlﬂmmmhdﬂlmw& 9 w@;ﬂ% fanduiRd eadtrindepéndentlypis 3, and R’

10 ﬂy&r@%@h%@a QMem 1/:% Rfse@00 g of R7 and R8 and one WO
2007/006677 CT/EP 006 88 17 of R5 and R6 to t}ﬂgether with the

atoms 1 SEHIER ¢RE e S aiTen of Soroti ol Ssverm HIamB s d- g > R and
ﬂ%atimafycmﬁ@@aﬂ&yhe Ispthstittited wvith dlld I gentain embodiments of

either of fc%[(%t{% BRGIRIHIE ellonb%%ﬁR%nﬂnR%g%e o 87 3, and

|qdependen rogen or met yI Yis

Bnerehi dspsnrent ﬁdsﬁw@égé‘iﬁé}f\mmhﬂie%t%n%{mﬁﬁfcmﬁ& are hydrogen.
15 attachegl é@nmraeiaumﬁ%r@)mﬁm@mmm@rmmmmauy P& is 3, R and

1bs tut dW|t ertain embodi f eith rof farmula |

R R S5 B R e e e BETAY SO harige, gpd one of
RatyR: aﬂﬁ)@eﬂam‘ swmethel ateertainvémiboditnents viditciooiferimulad @ven-
MM@eHTﬂ} H-atpaiﬁyzo %@Qﬂ/é@sﬁﬁﬁm{@f%ﬂ y is hydrogen or

methyl, Xis - Ra- and -0-,In certain embodiments of either of formula,
| or foéﬂ&fgtﬁmﬁ@bpddmm@é%&r RU R R Y drBged: R and
20 Bt ensthyllepéisdeNRY s Yiglz0zcand MbuayldaR6é Hie -Ndrogen. In certain

emboqmﬂtﬁﬁ %%%%Ezﬁ[ﬁ%%ﬂ}le?r fl‘%ﬂﬂ\?ﬂi} {)]r Eg' Sl I% § 133 £ 13135R and

each indepen entl Is hydrogen or meth

B RAPARARE S b B RS Pas%@e‘tﬁérm?w ARG HES vamdwdros,en
they ale astaghethiariniefoyoieiseyenmanbered g thatimay ePFeNRIN and

e e Al e A e NRe! SR s oneor
25 R’ and R together wzth 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 I, nis 1,pis 3, 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 rin g
30 that may optionally be substituted with alkyl.
In certain embodiments of either of formula I or formulall, nis 1,pis 3, R’ and
R* each independently is hydrogen or methyl, and Yis -CR°R™-.
In certain embodiments of either of formulalor formula I, nis 1,pis 3, R® and
R* each independently is hydrogen or methyl, Yis -CR°R-, and R’, R® R® and R are
35  hydrogen.
In certain embodiments of either of formula l or formula Il nis 1,pis 3, R* and

R* each 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 methyl, Xis -NRa-, and Y is -NW-.
20 In certain embodiments of either of formula | or formula ll, nis 1, p is 2,

WRBHAWR each independently is hydrogen or methyl, Xis -NRE-THER2006/063788

-NRd-, and R5 and R6 are hydrogen. In certain embodiments of either of
forrrslula I or formula ll, nis 1, pis 2, R3 and R4 each independently is
byBregdiiotanstteylyiis hhlRam yiiswhildthendrongashRY fand 250R8taneven-

96,0633 AN RE IRSSTRIWIhE Jams iedNRigh-iley are attached form

a four to seven-membered ring that may optionally bé substituted with 5

alkyl. IPCEHAN SRR BOHTHHE S P P FGRIRST JPROHATAL 8 lsAIpHR and

R} R3haindcivh drethyidiogengdtisirNRarylY 18 iNRER&NAndnenefRR 'and R8and one
ith Rd and i re att form a four

e IR A ey A EER BR QEH ven-

PEFHIA et iR e P RitpRALLf B b tp otk n is 1, p is 2, R3

and Rrheaehiindependesily istbydpaememmathyl KisnNRE; «308d, Yiss 2, R® and

RQeRa%ﬁf'%llen (\c:eatraiﬂ ejr{lf%)o jmelgtsrof etilth r of fo mEJIL l.or formulall, nis 1,

D 18450 B i R O G peh de R e rYM Sy & B miethyl, Xis -NRa-, Y

is -CRER¢<r i RE) RBTRa ANt e BBeR6 bikermydedgerfotmedstlim is 1, p is 2, R® and

rBadimeps ot Aitharidermy Iér'rﬁétﬁt:}[lmk% INRAS Jh PY§&AR3 and R4

each independently is hydrogen or methyl, Xis -NRa-, Y is -CReRf-, and
one of &7 SHFB SHONEET S BE AEPTOTHAEs FaaT oI IR 3hi Bib o 1d
ReandReogbthay witlydhezatomsriaiwhish thaiRarevattachedh foRhaa dadfr are
ﬁ9d§§}é%n-membered ring that may optionally be substituted with alkyl. In

certaih embodiments of either of formula | or formula Il, nis 1, pis 2, R3 |
and RUéadptnerepeddeenly if Bl §EPEmmethyT SagunRE.- nysid, p is 2, R and
RC&@ancﬁgéhgﬁﬁtgﬁBﬂyﬂmge@ Bsfgﬁaaﬁz;x pf Reang Btt@g%maﬂu{m tfeand R®
atoms to which they are attached form a four 1o seven-membered.rin ]
e R 2 SR RS A VA EL AN B e By Four to
sitberotfornedainateimataantivistly pasid)sRE: edovild adladh

indepepdentiniS AYRgRA QOMEIY, #19:% 182 NE Tol M SBE &N is 1, p is 2, R® and
gmbaodiments gf either of formula | or formula Il, n,is 1, p_is 3, R3 and 10

IRAERNRIR A SRR e Methil; XIS ~RA-Y SdWRis--0-. In
certainenadinenisdheitnes fof foemil fotaniaiou Byt nlisiL, mpissl 3p R2, R and
: . C , i -l -y Y ISe56)- 6
ﬂ%?%ﬁfn%%gk g??igyﬂcﬁ%;%r& F:)]\fg{elrta'n’(e%m (?gli?nd ’ﬁs%o eith’e‘rl%!f%r%}u g are
hkfgitula 11, nis 1, pis 3, R3 and 15 R4 each independently is
hydrogarcetmethybodigeNRBaf, ciiiserQf fehanel ok Rifant R$nand, ene niR? and

% 200 R8RSR WIS, AN RIS ALAERET [ ASOP o
R® and one of R® and R° together with 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 T or formula Il nis 1, pis2, R?and
R* are hydrogen, X is -NR*, Yis -NR’, and one of R’ and R® together with R? and the
atoms to which they ave attached form a four to seven-membered ring that may
optionally be substituted with alkyl.

In certain embodiments of either of formulal or formulall, nis1,pis 2, 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 formula II, n is 1, p is 2, R® and
R? each independently is hydrogen or methyl, Xis -NR*, Y is -CR°R", and R, R° R®and
RMare hydrogen.

In certain embodiments of either of formula{or formulall, nis 1,pis2, R*and
R? each independently is hydrogen or methyl, X is -NR™, Y is -CR°R", and one of R and
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seven-membered ring that may optionally be substituted with alkyl. In
certain embodiments of either of formula | or formula ll, nis 1, pis 3, R3

WHHYTRHEHCh independently is hydrogen or methyl, Xis -NRaPCHiEPI0R/063788

-NW-. 20 In certain embodiments of eithggof formula | or formula Il, nis 1,
pis 3, R3 and R4 each independently is hydrogen or methyl, Xis -NRa-,
MisuNwic afR*Widid Recdrer hilirdganomsertehicbnisydimentsiafdefter a four to

é%fvgﬂr%‘élﬁﬂc‘?&fqmgi%s'rr{l\?ligogmedél R RESHEN gpendently is

hydrogen or meth Yis -NW-, and one of R7 and 25 R8 and
one of RETHIFERLTEHA RS e or o ey it laiache fofrk. and
R'feuht; dEpvedemenbeyet ingdhaianay Hﬁﬁ@N@lfy besSUIRTR&teﬂ vithe of R” and

I f mul f I
S L T B A L o

ﬂéﬁﬁ@llﬁh@é%?@h&@@@@@éﬂ%@rhﬁﬁh@@%ﬁd tﬁléhaft&rﬂs to which

they ang atiaghediosmadouniaaeven 3o memberadHindhatmay, p is 3, R® and

ptlonally be su bs itut ith alkyl. In c rtai bqodiments of either of
ISP oMU TG 9 4P b o bt dependentl i

hydrog@rr«ananemwommelvjﬁaf calrlmr\aéfe@ReRfL oinfoentainémbedimentsR® and

Rf eithenatermulay oniroua Uy fh @ Pa%3nR3 ang, R4 each
mdependently |S}%¥§ro gen or methyl, Xis -NRa-, Y is -CRW-, and R5, R6

Rand F5°RfHPe® RS SHRSGRAAIAS BrEHTlof forimbl F gk end

mrencidnBepdsdenpiyssh R3oaad oRé@heh ntdepatidently-is-hydorgemarr® are
% Xis -NW-, Yis -CWRf-, and one of R7 and WO 2007/006677

@g‘lg 52006/063788 -19 Rs and one of R5 and R6 together with the

atoms o wHREA thelodiaentaciied ferel Sofous ol eelammambered.mrig 3. R’ and

Mﬁ@héﬁa?@@aﬁ?@ﬂlu}hfe Jﬁytﬁ?tgﬁlﬂ%@ Mt @l kx3|18| rzgq@rlgmﬁmbomﬂl@ﬂé%@iﬁ and R®
elther o mu LOr 1ormuia IS a eac

TR RS Stk b e R e st pfour to
%aﬂdt‘:@mémdlgﬁmbmg @b Rilip e thdstiitketheidtodhslto which they

are attﬂpb&@amréﬂlﬁof@fﬁaégts%ﬁvfgal@%mﬁmﬁarm ﬂ&ﬁﬁm@rﬂ R Lpis3, R and

embodlments of either of formula | or formula || qls 1, p is 2

Rt hiaapesiuisnity is hyliessar by sid\Ris B8RpRS - mf%ena.n
embocﬂmmﬂamémﬂmﬁméﬁmmﬂaﬂmﬁmhaull arigotmpis 2, R3 andisB R’ and

4 10 HEREARTIN 5 NT0ED GE MUY, o8 -CROR Y- o

certain embodim ro formu [ or formu1a| nisi
ppgogen-each independently is hydrogen or methyl, Xis -CRbR-, Y is -0-,

and R3nengh RS @ dayeagens Bﬁlﬁ@ftﬁl[bﬁmb@tﬂlﬁ?%iﬁaﬁiﬁﬁhﬁﬁ@f fersila® and
l%oc[,afcq{%ldleapclzh tpen%y 1&1?(1%’.@%1% & glethyl X is-NR*, Yis -NR’, and 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 that may optionally be substituted with alkyl.

In certain embodiments of either of formulal or formulaIl, nis 1, pis 3, R> and
R* each independently is hydrogen or methyl, Xis -NR*, 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 formulal or formulall, nis 1, p is 3, R? and
R* each independently is hydrogen or methyl, X is -NR*, and Y is -CR*R"-.

In certain embodiments of either of formula lor formula I, nis 1, pis 3, R® and
R* each independently is hydrogen or methyl, Xis -NR™, Y is -CR°R", and R*, R* R® and
R are hydrogen.

In certain embodiments of either of formula [ or formulall, nis 1, pis 3, R? and

R* each independently is hydrogen or methyl, X is -NR*, Yis -CRR", and one of R” and
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15 R4 each independently is hydrogen or methyl, Xis -CRbR-, Yis -0-, and
one of R7 and R8 and on that may optionally be substituted with alkyl e of

WIRBENGARE together with the atoms to which they are attacherCigRPRa0ion6s 738

to seven-membered ring that may optionally be substituted with alkyl. In
certain embodiments of either of formula | or formula ll, nis 1, pis 2, R3
Riheh czarmrdécanmﬂépgadmtmis Hydzoges torwhéthyhoisreGRIRed, fangh a four to

YR nesta ﬁgm%%magaa%%fggpggboﬂg{@m hopjgmulall nis

1,pis2, R3an ependént rogen or methyl, Xis
_CRR- I%ﬁimmam%iﬁ%ﬁﬁ R@"élré?f ngr ho’(r{(&é‘?tdﬂﬂbrﬁb‘b&lﬁ\@rﬁsf:{ and

©f eithen @éﬁ@m&daﬁ ionienma B ﬂltﬁlﬂyl msszm?‘» amk 25R4€-eaeh onc of R and
ende or m [, Xis CRb NW- > of

R R s S P st Gt el T Ty  four o

W@ramhé@ fdrima four to seven-membered ring that may optionally be

substityfed ith altedaim sadainambedimenta.of sitherahfaimulal s 2, R* and

fermula ll, nis is 2, R3 and R4 each independently is hydrogen or
&t I‘%?%Fﬁﬂgy isadiq ey Oﬁﬁbekﬁ% B’Fﬁ’ﬁ%g% R8 together with

Rd andmherma)mmb@mmméycMeraﬁdchedIfzo?m &toumolsevent, p is 2, R? and

H%%g éﬂg% gﬁggmula I or (?P%igu@@ﬁmhaﬂm%énéertam

dlme rmulall, nis 1, pis 2, R3and R4
each |ﬁ@éﬁém&%9qglﬁwﬁé@éﬁ1&€m‘éﬁfmw% LeorBrovkhl - vis- ERéf R’ and
i eefainigrebadimentsyat @ithesohlaruba soCimiula 1 -wis dndRS & R are
hgﬁ 35 R4 each independently is hydrogen or methyl, Xis -CRbR -, Yis
i , and R5, R6 Re and Rf are hydrogen. WO 2007/006677
PCT/ER 28081063788 in20:1h dferitdier e footiments Gireithierbiifdsrhuids B and

RounabePdsdkaly %%B%g&%%&ﬁ ¢h Jodepggently;is. bydﬁﬁg%é)ﬁf R’ and R®
%gth yl, Xis -CRbR-, Y, |5 -CReR"-, and or]li‘rﬂgé R7 and R8 apd one of R

PREH g tERNRRARL SRS (v e LRene e on fotre
evertanemibetery rnmptheh ndafpoptically desubstitutborvdth refkihtSray

{gqllgn @?%%?Q@d%ﬁmﬂ{ fformula |l or formulall, nis 1, pis 2, R3
nd R4 eac nde endently | h ydrogen or methyl, Xis -CRbR"-, Y is

-CReRR “sHab AR ?qhmeaﬁfopﬁ%ﬁaQfﬁ@raf%%&qm@@élhérlwitw @ R’ and
rtteman tﬂwﬁ&ﬁhdﬁ@y;@w@m@@heﬁ faem @, four-orRdesentaemberad ring

that may o tlon sub t|t Wlth Ik ertain e dlme ts of

either ialril‘l‘:o%)mLrjllarﬁfc))r?ormu n s 1 oot ¥5 k§ané) TBJ 9182 R’ and
Rn@@ﬁem@nﬂw%ww@@mﬁwmﬁ@mx@s—@ﬁsh m&?am and R’ and R® are
weanlediments of either of formula I or formula Il, nis 1, pis 3, R3 and R4

o B S AR B SRR M YIS 05
Rirmich independently is hydrogen or methyl, X is -CR"R%-, Yis -NR’-, and 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 that may optionally be substituted with alkyl.

In certain embodiments of either of formula l or formula I, nis 1, pis 2, R® and
R* each in dependently is hydrogen or methyl, X is -CR"R%-, 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 Tor formula [, nis 1, pis 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 formulaTor formulall, nis1,pis2, R’ and
R? each independently is hydrogen or methyl, X is -CR°R%-, Y is -CR°R", and R*, R R®
and R’ are hydrogen.



R4 each independently is hydrogen or methyl, Xis -CRbRc-, Y is -0-, and
R5 and R6 are 15 hydrogen. In certain embodiments of either of formula |

Wptderieatail, nis 1, p is 3, R3 and R4 each independently is iy HErRpe o 063788
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methyl, Xis -CRbR"-, Y is -0-, and one of43' and le and one of R5 and R6
together with the atoms to which they are attached form a four to
seven-membéneshiingithat may/cpiionatlyrbe substifuted: with alkeyl., 8GsIp, R and

S j of formula 1sor. fc qlgime-js,,RS.
S DL AR, 0T, A s AR S e or &
Ry a1l cereaihferapd dintesrd wﬂgéﬂléﬁlf@kmuwl@ﬁlpdhﬁu rrettashed form a
_ﬂ\?;i@ &I\)I A%aeangﬁﬂ&fmﬂgdﬁ]@ﬁﬂﬁwwi&?ugli&g@mmﬁg&%\_yia?%q@beR-,

IS - - ar1 an vare ny rogen. n ‘raln‘_ m ents of elthe
BB R R e o U b S
Riyehrdyaniaroméahily KisydTRisR oryisINRAS iarcRORE Of WeHE RRs antbanef R’
R RP and KE ngethes with (g atoms iRaubiehthey:ars atlached & form a

four to seven-membered ring. In certain embodiments of either of formula
IPBF H6rTHitAA 1 TMB ARG 50 B SRAIRP B RSt e it it p is 3,
R3 andiR#redioleinblefiencenty dsthydrbiemol: methytnis ICRBR - Yi$, R® and

S AR PPN b & i

are attac f ur to seven-mem ring that may optionally be
substititegrigith anrdimesttahcdhmodifaentdof eithsroradiniuia . oris 3, R and
Réwﬁiadamdﬁ&slmﬁ@.}?&gm oa%gtﬁﬁaxhsir@%he‘nsﬂﬁmlyig hydrogen or
methyl, Xis -CRDR, -, and Yis -CReRf-..\WWO 2007/006677. ) . 3

P T D0RI0H ST 1 GEHALR SRLBNY QT CRNB bt B 204
Romeilandendsdenplis ) WBoge oReh etheh Thite S8 BENK/iis Bydroddt] and RC are
Hg@ltbgg,n).(is -CRbR™-, Yis -CReRf-, and R5, R6 Re and Rfare hydrogen. In
certain. embodiments of either of formula | or formula 11, nis 1, pis 3,

5 R3 3

and 5'RACH SHRSERIBRY S RERIJER Bt kthyPrialadRBic!; Kis 3. R and
RCReRdapchdnetbfiRTydndeR S andibyk KiRE BRI RE togothen dvitcther’ and R®
AOTIR RGN RV AR AR LU IURERS T EMBRI AL four to
that may optionally bé substituted with alkyl. In certain embodiments of
EHAETHITAFRASIN &8 hmdnopie ety pasidsiigighavikaliabh
indepandeatynishydmgen womath kB raRERor YolsrGREREi9N¢ &8 R* and
% e@gh ijhodc? necli‘lﬁli\; f n% gn(%f(()) fcRe(na rz}ge!ﬁgflt %?&h&kﬁiﬁj %ﬁait?smilig—.whmh

they are attached form a four to seven-rnembered ring that may optlonally,s

be substitextenpitkbarkyicirterrithasmbodimeaisooffeitheladi fonnida isch R and
HOER 3nllicPesdbnRySsth Y3 8t o RehQAGH indepeirdentyiis Rydrogen®rand R® are
mgth [, and X is -O-.
hydrogen.

In certain embodiments of either of formula l or formulaIl, nis 1, pis 3, R® and
R* each independently is hydrogen or methyl, X is -CR"R’-, Yis -NR*, and 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.

In certain embodiments of either of formula I or formula II, n is that may
optionally be substituted with alkyl 1, pis 3, R and R each independently is hydrogen or
methyl, Xis -CRbR"-, Y is -NR%, and one of R” and R® together with RY 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 formulalor formulall,nis 1, pis3, R? and

R* each independently is hydrogen or methyl, X is -CR°R®-, and Yis -CR°R.
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In certain embodiments of either of formula | or formula ll, nis 1, pis 2, R3
and 15 R4 each independently is hydrogen or methyl, Xis -0-, and Yis -0-.

WOrreBrtdit ©®mbodiments of either of formula | or formula Il, n iI®TCTER@RSS3 7SS

and R4 each independently is hydrogen-gr.methyl, Xis -0-, Yis -0-, and
R5 and R6 are hydrogen. In certain embodiments of either of formula | or
formuldn kentisriemp be #pR8lantlcPOeRdf éachihdepefulently 1§ hydiogen DR’ and

preihyl &.ﬁﬂ%ﬁ%‘d&iﬁy% h?@%%&?&ﬂ&%}%@,%@%’?ﬁﬂ%{% R%80d Rf 5 ROR°

togetper with the atomsto which they are attac orm a four to seven-
e Rl HHERat may optionally be substituted with alkyl. In certain
embodimentsiolaithaliokiosootachar forsrdald I on isthpdIR2nR31apds RR* and

ach.in ndently is rogen or met Xis ~ nd_Yis -NW. 25 In -7
B R P R K s B g otk
#HBRRandaure ivfd@ perbBntheislieydrsheheoit preshyl vwkish they ise NRghedrfdrm a
;§§§1~a6|@dﬁéaaf_&ﬁ:iﬁy§1r&gﬁg% iR ﬁqﬁégznu sm%@'dm%rmd h Iiﬁi'é@@ Rﬁf?{éfglﬁwa | or
ormulall, nis 1, p.is 2, and R4 eachin ndently is hydrogen or _ .

ety SRS e S 0 BRI e SO Pk e hd R and
ﬁ‘@m@@m@pwmmﬂg afoyiswiichcthoy, A aﬂ&&ﬁ‘éd Yarr(RIBlr 40d one of R
SYRAINE WS?@EYM@%WGP %9“@4@&@@&99?&%9&%%@“&%“&% form a

certain embodiments of either of formula | or formula Il, nis'1, p Is 2,

QM8 (RSP ERCH MBBHEA BRI 1 ynoriipratiiamyhsidis el wis aflida-, and

one of IR ZandnR$ iogeikatwvithiRdenddhe aoms forwhichitheysare is 2, R and
tached form a fqur to seven 35 membered ripg that may optionally be

B N B T SR e of formuia 1 o

formul&ni Kertaénicptis dinratapficiteealdvinddpé aa drmyul Aldréybmds 2, R and

el YaEeaRRNNiSisOry @ageX isr GRARI-KWORORT 0966 4.

PCT/EP20061063788. -22 In certain embodiments of either of formula | or ,

formulal FeRIEPI RIS IR A RECTR S I’iﬁa’g]?) B ERydr sk ds 2 R and

Rietiopl indspor ity BRe®bgandRsstRE. K ar@RY arehydnogeharld R® are

irRitaiRembodiments of either of formula I or formula IT, nis 1, pis 2, R3

and 5 R4 each independently is h drog% or methyl, Xis -0-, Yis -CReRf, .,
and o8 EPEPATROREBHI G tRets HidrEad gatkarihing itbrids, R and
Rifioth tivelyrredattagheich fopea founéth Bexdn-Denderes ring that 89&Y and R® and

s I e G T O T
HyEYORIER BRETRE YNSRIyl IoRERIHe Gitk gKR7 and R8 10 and
one of lRe@nehRRm kaethenydtiteaiemsda whishrhiavwalerafachgdifor?® and
2000 VSN SHIIIA 130 SRPTRY, F 9ustred wi

In certain embodiments of either of formula T or formulall, nis 1, pis 2, R’ and
R* each independently is hydrogen or methyl, Xis -O-, Yis -NR%-, and R* and R® are
hydrogen.

In certain embodiments of either of formulal or formula I, nis 1, p is 2, R and
R* each independently is hydrogen or methyl, X is -O-, Yis -NR*-, and 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 that may optionally be substituted with alkyl.

In certain embodiments of either of formula I or formula IL, nis 1, p is 2, R® and
R* each independently is hydrogen or methyl, X is -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 {or formula Il nis 1, pis 2, R’ and

R* cach independently is hydrogen or methylhydrogen, Xis-O-, and Yis -CR°R-.
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In certain embodiments of either of formula | or formula ll, nis 1, pis 3, R3
and R4 each independently is hydrogen or methyl, and X is -0-. In certain

Warisddhefdits of either of formula | or formula ll, nis 1, p is 3, ¥J ERA00PH63788

R4 each independently is hydrogen or methyl, Xis -0-, and Yis -0-. In
certain embodiments of either of formula | or formula ll, nis 1, p is 3, R3
and Rineaeindepententysisiivydiogdfiommethyk Xiswla ¥, is #0t and?, R* and

R5.apd iﬁ&a&ﬁd@y@qgﬁgml@ge%@mmoﬁ EHLS Pl LIASROT INMIAAIAQE 4ng Rf
formulall, nis 1, pis 3, R3 and 20 R4 each independently is hydrogen or
e %78 -0-, Y is -0-, and one of R and R8 and one of R5 and R6

togethdn with-fiheatomisntenahickitheycdrie mttaizhes form dfaUnites depan2, R and

remberesingihat may, gpii H%Lynkegga&f?ﬁ&u.té@%g g@g-' I‘F%%%;E%Q of R’ and R

embodiments of either of formula | or formula Il, n'is

BB ISR Seridently REPGFoYEh BE Aemyoudiay therve i e famn four to
certaimembeadimentsiof eithesaifanmula b donmudakihmnigyd, p is 3, R3

and R4 each independently is.hydrogen or methyl, X is -0-, Yis -NW-,

=5 and K 414" OTOH R SoHLI SomSGBI e AP Rl Bt A o 0
RormahaindepigdenlisishRBassd Rmedoh iNdepgendéintl R Rydrodemonf R and R®
Mk Ki%QndViE diBieRtne Aot andiRG: 3024 R&RERR A four 1o

R6 together with the atoms to which they are attached form a four to

BB BINBS et NG that D OO A SBRSEUHS e AWM alkyl. In

certainlernodiments diheithen dithemeldor onfarhul éotnatisiL, ipiisi 3p R3, R? and
A 1ch ly ] ) Qr hyl ~Xis -0-, Y is -NW-, and

gngac@ Lé{rgﬁaﬁr?orlf %ggl%gggﬂaérg\%ﬁ?ﬂ]%dﬁ)ﬁfﬁ the Qf%t rh:]ys (t%('which they are s

attachdd f8HA $BthadisevtrssimmbEraaHad shaeimayadptiotaliypge 3, R and

fEﬂB&bﬁ?thﬂd:ﬁ%&th@ll@Wisl nReHan m@aﬁmenémi@gha?ofsmnéula | or

ormula ll, nis 1, pjis 3, R3 an 4 eachin ndently is rogen Qr 3

methy TS G S IR Bk SSRGS FE I BbOB B3 aeR. ond

R'3aphdadepsatpbddinfertsetreitherctifbiisled-oXformulang Risid Bisre

R3apd R4 each independently is hydrogen or methyl, Xis -0-, Yis
-(X,Re f-, and R5, R6 Re and Rf .are hggjrogen. In cgtain embodiments of

either O BHHIR:CTBIAGMR i HHRH Opf Bl gpfosnpfaghch is 1. p is 3, R and
Ridtepb modeytiy is o ioedrogemethyletXis, Xis Y@ - EReRE, @ntbas@ Ok Rind R® and
anddRe:and R0, oLk A R ORI WD Be D RNRIRUIHBIRYAP 10 seven-
attached form a four to seven-membered ring tt tma}/ optionally be

Qi bRtRe A Ay RY R R BT 1R BRI BitBitNeY of formula | or

formulanl kentignlepis SnR3@odeRd-cativindepe odentiyis ydregen o 3, R and

pely! ’i%(dgjégaegl?y-g ﬁ}g r(t)_ge?ln(g' %‘e%h%,ggisa IH-B 84 vis -NRL-.

In certain embodiments of either of formulaT or formulall,nis 1,pis 3, R® and
R* each independently is hydrogen or methyl, Xis -O-, Yis -NR’-, and R® and R°® are
hydrogen.

In certain embodiments of either of formula I or formula I, nis 1, pis 3, R’ and
R* each inde@endentiy is hydrogen or methyl, Xis-O-, Yis -NR*, and 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 that may optionally be substituted with alkyl.

In certain embodiments of either of formula I or formulaIl, n is 1; pis3, R? and
R? each independently is hydrogen or methyl, X is -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 Tor formula I, nis 1, p is 3, R* and

R* each independently is hydrogen or methyl, X is-O-, and Y is -CR°R™.



10 and one of Re and Rf together with the atoms to which they are
attached form a four to seven-membered ring that may optionally be

WOsgEtefed with alkyl. In certain embodiments of either of forfGEER3E06/063788
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formulall, nis 1, pis 2, R3 and R4 eaclrindependently is hydrogen or
methyl, and Xis-C(O)-. In certain embodiments of either of formula | or
formuldplkertasnicmbisdnRatanticilBRA Suotuladepdnteniy Ik hyslfogéndoR’ and

W%H&)i'ar?& el 1y 30 IS 505 - JP LB Mmembodienis RIEINEAE RO R® and R
g}gggl or formula I, nis 1, pis 2, R3and R4 each independently is

A°8r methyl, X is -C(O)-, Yis -0-, and R5 and R6 are hydrogen. In
certalrhenmmmmmhrﬂaelthmf@ﬁtﬂmﬁléﬂmnfmﬂ]nuIfanizh;zm]aslﬂ,,npqsl,29 R3,R’and

ﬁ“&c%%%ép‘éﬁ‘&gn?gmsw JF MU0 KN O eI, KRR (RN o X319 ana R®

and one of R' a 8 and one of R5 and R6 togéther with the atoms to

WHIEAIREN B hltakeas it Hartemsdvarbine s Hipbedtnrgya four to

wptionaliy e aLbsititedawithpllodally certaiemneodimeats,of either of

formul | or formulall,.nis 1, pis.2 nd R4IZ ach ind ndentily is 3
rog?en o}ar%le ﬁnﬁof% |sCIE 6@“3}% I Cer gaflr[?ém]béd?me%’[g and

% @@hen&ﬁmmam e NiekivEsta ﬁi‘i%hlfl Qﬁs‘sz%ﬁ’aﬁdcm{ea@fkﬁ oncof R' and R®
dndenendentiy isiiydregen \thﬁnﬁ@é(!m)ﬁs?to AR (KIS - Mu&ﬂé&%ﬁﬁ% Rfir to

are h drogen In certaln embodime of either of formul | or formula I,

e Ereﬁélaﬁdlﬁﬁéé&?‘nw&‘é é HéHH%B’ YaHEA S methyl, X is
-C(O)-Invisrtiiemand ione sfdRtahd: SORMahd onéwm& &ha RE, p is 2, R® and

#egsther Yt the, atoms E{LJAIFBJH%{}%T %téaf{*)b Fy.a four to

seven membered ring that ma tlona e substituted with alkyl. In
certalﬁ%ﬁeﬁémrﬁ%@ga?’é Hgfrwﬂ%)llraﬁ%irﬁnﬁézqauh 141 ip IspisRaR’ and
Iaqf@cﬁﬂlﬂﬁféhme@ﬁ@ﬁ?ﬁkﬂ}g& bydﬁ@ggm of iInethgh -Xaisd-€(©)6-Yis -NR-,

and one of 7an R%B and mst ich ttlwI re .3
attachrl(ledci‘%rﬁ%nae oseven n%r(ﬁ ared it Jln?%a(frma?/avggtlnoﬁ’al befR and

%u%ﬂmémmaﬂoyls Iryéergsinamissllin&rits 61 Githe¥ b Brmod R omd R® are
}f?ﬂ@@%@lll nis 1, pis 2, R3and R4 each mdependently is hydrogen or

methy s -C(0)-, and Yis -CReRf-. WO 2007 677
B A A et Y AR iohfia R4 an

Rénmﬁiml&enemltnﬁjssmyﬁﬁ)gmdom@hgh JhidepifientlysisChydndgercof R’ and R
MEUHLHFIR-GORS R afeRBnL ANRM ARG 51%&991655%%9%%%91%?1 'ﬁ four to

certain embodiments of either of formula | or formula’ll, nis 1, pis 2
SHeP -5 R EEEh TR aRe PO RYiYseH bttty stialialo).-, vis
-CReRf: candioambb Rih cancoRE ihetlgiter ﬁfx%iﬁaﬁddﬁﬁxﬁﬁ}gﬁthefs\mtﬂil & R* and
i%‘%&@ﬁ iRamugh I ﬁ 1%‘519 tta%ﬁ%q ‘f%é RO ERVegmPRiRd ring
that may o B%naﬂ stituted wit Ik N

In certain embodlments of either of formuIaI or formula IL, n is 1, p is 2, R? and
R* each independently is hydrogen or methyl, X is -C(0)-, Yis -NR’-, and R® and R are
hydrogen.

In certain embodiments of cither of formula I or formula If, 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® and one of R® and R® together with 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 formulal or formulall, nis I, pis2, 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 L or formula I, nis 1,pis 2, R* and
R? each independently is hydrogen or methyl, X is -C(O)-, and Y is -CR°R"-.
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In certain embodiments of either of formula | or formula ll, nis 1, pis 2, R3
and R4 each independently is hydrogen or methyl, Xis -C(O)-, Yis

wWoeRamiesand one of R7 10 and R8 and one of Re and Rf togatiarpaitia 063788

the atoms to which they are attached forgya four to seven-membered ring
that may optionally be substituted with alkyl. In certain embodiments of
either 6f farmidahootimeuia difﬂtlseﬂobf&ﬁ'iﬁnm antbrididChn is 1, p is 2, R and

em%%%?}rg(gcﬁtésxgelrﬁ({a?%{‘ (gl)gr‘nulgaﬂl}}({)r rAula |§@?S 1{;]E)SC|S ?@23 dﬂ%Rlé{ R*and

Ragakhdvgependently is hydrogen or methyl, Xis -C(O)-, and Yis -0-. In
CeFtalnIﬁtmbwﬂrhrﬁﬁfﬂ&ﬁfr@ﬁh@bmxf@émﬁiﬁ)h@hi@fm&i|ﬂn|in{ﬂh!§ﬂlnﬂ§sl 3p R3,R®and

ach i endentl dro e [, X
ﬁ"“%a % a§§ hs H aéﬁ%nlnrc%ﬁa embo(é?é?ent lgf r b‘?ff r?ﬁlﬁlng
gk Fbrmdlane R ﬂnd R 3(,)Rﬁianmiﬁolﬁzatemunwapérﬁdemmlsuached form a
RYArROSNA MM iSin @fma’?ogfmﬁﬁﬁﬁl%%@lzu@&gvﬁ& AR one of

R5 and R6 together with the atoms to which they are attached forim a_four
to sev{éhvﬁa@mé?éaqmwaﬁmw%mwéy ShbRERE WS i isin R and
Réctain iehipoditmethysdf eitheerob fonmiia, Dowsfafoiila Iin-SEERp, |sr8i R of R

Q'HPRRa%S %%Q H}q? pﬁ’&?’g%&ﬁ@%’ g/r 89 ﬂ: Ao %Ww])gﬁ}) rﬁ 21113 d e?:l form a

-NW-. 25 In certain embodiments o er o ormula mula n IS

ffﬁ"?é 5 W@aﬁﬁcmh%%wmépbw&w@ Ay aRsGER i wRAWADKYE(O)-,

Yis - N\M c@ﬂdn%@ﬂdrﬁ%@rﬂﬁ%f%@gﬁ%ﬂﬂl§§H&ﬂ'ﬁ embedimants oheikher’ and

]%I I or orr@ulaill LEIS 1, @IS 3 §€(§E{mdependently IS
ogen ethy P”)? Sk ‘fée}n a-anan 7 and 30 R8 and

one oflRﬁ@imanﬁltagbm@ﬁWﬁeuH@atﬁrﬁ%HmWH|oh fitroyudadlattachealifchR’ and

R UL 10, RBUR T MR 8%@&9&%1&{@@3@1/ QrUonAdy. beRubstitged with

alkyl. In certajin em odiments of either of formula | or formula I, nis 1,

3, R3 ANACEHEBRIAHBRRIALSINTS R/ arapieit bPRitRyHadS tatdP i R and
Rﬁchham@bper&iefﬁ@ﬁsahngaﬂﬁ@hogaﬁMhW;ﬂi R G the iatadrsaiol Whighd RC are
llig}gyoggg attached form a four to seven 35 membered ring that may

dptionally be substituted with alkyl. In certain embodiments of either of

formul &I GFRRMAAIR S 6 95 silherres fapauiad e & BkdEmEnkpis 3. R and

mégr?ggm@eﬁmolﬁiﬁlﬂz& 1>§l$yt5§:|6@=)1 (ﬁﬁﬂe\ﬁ@lb QR@R]‘(ON?YZ?}C@ZOf@;@@ZKe of R’ and R®
n in em of either of formula | Qr

R i O e S oA Bur 1o

Wﬁ%%é%@@l}lgﬁw @Reimflpaﬁi&t’ RS S@@fm@@hdﬂthfaﬁm hydrogen. In

ertairh@B&Pﬁﬂi@ﬁﬂ%‘éﬂﬁ%f%ﬁ%ﬁﬂf'ﬁ)hﬁﬁf@%#k%ﬂr&n&!ldgﬂl RSP B3 R? ang

ﬁ‘&g@%ﬁlﬁg&%ﬁ %t n%?gfc;' nl?nh%ld g%enx?sr rg?(t)h)yl a)élc?Y%(o RdYIS

In certain embodiments of either of formula I or formulaII, nis 1, p is 3, R® and
R* each independently is hydrogen or methyl, X is -C(O)-, Yis -NR"-, and R® and R® are
hydrogen.

In certain embodiments of either of formula T or formula I, nis 1, pis 3, R*and
R* each independently is hydrogen or inethyl, Xis -C(0)-, Yis -NR™, and onc 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 that may optionally be substituted with alkyl.

In certain embodiments of either of formula I or formula Il nis 1,pis 3, R’ and
R* each independently is hydrogen or methyl, Xis -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-
mermbered ring that may optionally be substituied with alkyl.

In certain embodiments of either of formulal or formula L, nis 1, pis 3, R’ and
R" each independently is hydrogen or methyl, X is -C(O)-, and Yis -CR°R™-,
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15

and R8 and one of R5 and R6 together with the atoms to which they are
attached form a four to seven-membered ring that may optionally be

W@ gpstiedeed with alkyl. In certain embodiments of either of fornfGIEERA006/063788

formula 11, nis 1, pis 3, R3 and R4 eaclyindependently is hydrogen or

methyl, Xis -C(O)-, Yis -CReR'-, and one of R7 10 and R8 and one of Re

and Rfltogether evithothienatoms tithehichfohey fré atfachedaftirm a Hquistd, R” and

REVEMAIDREIRA MG Tt 08y OPHORANY L& Sehehlutae withlkyl, INps g6 ge ang

certain emlgg}gdimen S o%rmula I, R"is azetidinyl, p}y’rroﬁgdinyl, pif)err}az%ﬁ/ﬁ a

Bigesilivlf gFepinyl, diazetidinyl, diazepinyl, aminoalkoxy, azetidinyloxy,

pyrrolidinytexin pipeudimdaxy. baapinylasymazegtidingdmeathodyn is 1, p is 3, R’ and
yrolidinylmethoxy, 15 piperidinylmethoxy,.azepinylmetho: T p7

B B Y oty one ot R

o ciry repyirfolidiayR - tpeereainienibodiments offehmtta yrRuigched form a

@reuR eEibe formec VYR 2007 0664 UK BPA00GIAG37R8L-ARYRS 8
R11R8111R R%R N Ri3 R JR RI?éRls Rjo NR Rio RiR12 Rta O,R12

00 121 HEIRETREITF iP5 CHIE (Y REN B N RIB RAAIRLE RN R and
Ritde-ii8lep@draByRd ReoRAPoALLIBIR POIN-& Q13 RiE AR, 8n2 MRsf R’
RNIRE QN RO 4 Rwlaﬁéﬁill%%tlﬂﬁe BikOn RAWiRH2 tﬂ@? aﬁéﬁﬁ%& form a

independently is hydrogen or alkyl. . _
four to seven-membered ring that may optionally be substituted with alkyl.

In certain embodiments of formula I, R' is azetidinyl, pyrrolidinyl, piperazinyl,
piperidinyl, azepinyl, diazetidinyl, diazepinyl, aminoalkoxy, azetidinyloxy,
pyrrolidinyloxy, piperidinyloxy, azepinyloxy, azetidinylmethoxy, pyrolidinylmethoxy,
piperidinylmethoxy, azepmylmethoxy, or aminoalkyl.

In certain embodiments of formula I, R' is piperazinyl, piperidinyl or pyrrolidinyl.

In certain embodiments of formula I, R' is a group of the formula:



Preferably R', R'1, R12 and R13 are hydrogen in such embodiments. 5 In
certain embodiments the compounds of the invention may be represented
Whpodopmeald 111: R8 All 1J R13 R10Y R12 X (R2)m O N (REYRERASG/063788
[1l; wherein: Y is N or CH; WO 2007/006fy7 PCT/EP2006/063788 -27-t

is | or 2; uisfrom Ito3; R1D, Rrr, Rr2 and Rr3 each independently is
hydrogen or alkyl; and m, s, XgR2, R3, Rr, R5, R6, R7, R$ and R9 afg as

defined hereif). 5fh certain emipdiments of formuja i1, X is -NR&"In/ "
certain gm ts of fafidla | s -0-. In-€ 'm/é:fnbodingpn S\ofR

[ RhR-. icertaimenibodimen fhula lll, XDE -&)2
In certain emljodiments of formyfa Ill, Y is - ]2 10 In certairy R
embodimentstof formula 111, Yis-CRr-. In"CErtain embodiments of
formula 111, misOor 1 and sis 0, 1 or 2. In certain embodiments of
formula Ill, mis 0 or | and R2 is halo, preferably fluoro or chloro. In dFsrtain
embodiments,of formula IIl, m is 8% 15 In certain embogﬁﬁ\ents offqrmyja’”

[, inis 1pg is fiioro or chlq{p. In certain @} ents of forrqulaill,
m is 2 and is indepéendentfrfioro or chloro 4bthe 5 and'$Ixy “r*
position of imidazalbng orgitrifdroinddigne ringrrsystem. In
certain /g,{%\tzodl eg'?s of formula T, R3 and R are hydrogen. 20 InZertain

embodifiénts of formula I, R3 R’ are alkyl, pré*'éfably meth’y#vm
certain embodimepts of formula Ill, one of R3 and R4 is hydrogen and the
other is alkyl, irgferably methyl. Ig-certain emboﬂ(rugﬂ% of formula Il

where Xi§ - a is hydrogen.In other ;
i J/N\RB /H R\N/R

8
or

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

formula Iil:

wherein:
YisNor CH;



embodiments of formula Ill where X is -NRa-, Ra is alkyl, preferably

methyl.. 25 In certain embodiments of formula 11l where X is -CRbR -, Rb
WMl H00e¢@’ hydrogen. In other embodiments of formula Il wheE8/KR.006/663788

-CRhR-, Rh and Ware alkyl, preferably methyl. In still other embodiments

of formula Ill where X is -CRhR’-, one of Rh and R™ is 30 hydrogen and

the other is alkyly referably methyl. In yet other embodiments of formula

Il where )ﬂsiggggﬁ‘fogge of Rb and R’ is alkyl, preferably methyl, and

the other is n)ydr]g)xlxnln other embodiments of formula Il where X is

-CRhR-, RR arftl RRtoffiiHer fith HEREBHT IO WRRKINESmrs dlttde ey
form a three. tg Sixxiemnpéred RigRhat®epliorbld: 35dktlvdes@in.
heterogton..sele rom 0, N.ant Rreferably.jn such embodiments Rb
> and Rﬁt;o%rjgt}a%%rewﬁﬁ}%%%%%%rﬁhhg%gﬁ%ﬁ ¢ ?éggsré@t{tlébhed form a three or
four mEnfISEEY cudybdEyelits phé o 28b 74006677 PCT/EP20061063788
-28bln R@t@i@iﬁfﬁ%@m}ﬁeﬁs@ﬁﬁffﬁiﬂﬁaUiI,ﬁSertﬁPgn. Certainf B~
embodiments, of formula lll, Yis -N-. In ¢ertain e iments of formula Ill,
Vo oI TIa1S S BB eI FHormuta Il vie -CH.
u.is I ahdmi&i;a C@lmdé.naimeﬁfmmnmﬂﬂk Eﬁﬁlomﬁﬁa I, Yis -N-, u is 2 and
0 S 2. Iy GRrain SIRRAIAAIIS OffoRBMA! y YiSce, U is 2 and tis 3. I

certain embodiments of formula Il R$ is hydroaen. In certain
embodifrehtsidLRRRIMIRL Ul i iR 8Tatd M disdeh Ok
certaimembodinenisdfiarmulad hibe Subjeck compeurds’ maybe iefcrably
. eggsoemiﬁgr%y formula llla: R8 R11NR13R1,YR1zRa N (R2mON
k?ﬁ )s R3 -~~0O R4 llla; wherein Yis N or CHand in, s, t, u, Y, R2, R3,
R4, RENRY Ry @R IRI RY fignrl Brenassdefined herein. In certain

15 embodimentsotiepauiadia SReBie ARG is 1 and R? is fluoro or chloro.

In certain embodiments of formula I, 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 111, R? and R* are hydrogen.

20 In certain embodiments of formula II, R® and R? are alkyl, preferably methyl.

In certain embodiments of formula IT1, one of R* and R* is hydrogen and the
other is alkyl, preferably methyl.

In certain embodiments of formula [Tl where X is -NR*-, R* is hydrogen. In other

embodiments of formula IIT where X is -NR™-, R? is alkyl, preferably methyl.

25 In certain embodiments of formula III where Xis -CR"R%- R® and R® are
hydrogen.
In other embodiments of formula III where X is —CRbR"—, R® and R are alkyl,
preferably methyl.

In still other embodiments of formula III where X is -CR"R’-, one of R® and RCis
30 hydrogen and the other is alkyl, preferably methyl.
In yet other embodiments of formula Il where X is -CR°R®-, one of R® and R%is
alkyl, preferably methyl, and the other is hydroxy.
In other embodiments of formula 1] where X is -CR"R*, R” and R® together with
the atom to which they are attached form a three to six-membered ring that optionally
35 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.



15 In certain embodiments of formula Illa, R8 is hydrogen. In certain
embodiments of formula llla, Yis -CH-. In certain embodiments of formula

W RLeT/MG87N-. In certain embodiments of formula llla, tis | antCa/EP2006m63788
certain embodiments of formula llla, tis.2and uis 2. 20 In certain
embodiments of formula llla, t is 2 and u is 3. In certain embodiments of
formulalhl ke ininsetrbodimnolt s o 0y ol 211,11 certdin.embodiments of
formula | I%i%% I nm/ﬁg%gg g@?&%@&ﬁ‘ﬁfﬁ@?@}?ﬂts of formula llla, R10,

r

R", R'2 and R/3 are hydrogen. 'In certain embodiments of formula llla, in
5 0 or IARErRE S PrEfe Rl PSR br-GHbro) ot 2
embodimentsef denmadiaitias 1T 5@k aertain eqpodiments ©f formula

5 llla, in ilsnlgglgnR%n'ﬁqgu%%gr? (I)cla_rol.lfnﬁ[ar 19 I bodig&n# %f ormula
llla, inis SARE ARG md)epenraen y fluoro o Eiord Ht thes and six
positionro¢atieibendinltazolonbivirgsydiény, W 2007 D087 3.

PCT/ER?Q046aABB el %?ﬁﬁlﬂﬁ@h@%%@%@éﬁeﬁmula llla, R3 and
R4 are hydrogen. In certain embodiments of formula,Jlia, R3.and R4 are

alkyl, prEfETaBYy FHERGIM A CrtdinaiibOdifents offortRtIR idednE oeees
and R4lisdeydiogerbadtithes offferrs:ddkyl. preidiahlyomeithyhd nagther
_ i f formula, lll the compounds of the invention may be

10 ?ﬁ%@%@?f%@@%ﬁﬁ‘im R8 R/IN Ris Rio/yR'Rb Rc (R2) 0 N (R9)s
R3 Illb; wherein Yis N or CH and mf§, t, u, Y, R2, R3, R4, R8, R9 R'0 R"
R12 R'3Rb and R’ are as defing héreitid.3 10 In certain embodiments of
formula lllb, Rb and Re are hydrogen:}) certain embodiments of formula
[llb, Rb and R are alkyl, preferably, |- Ingertain embodiments of
formula lllb, one of Rb and R ithyd ogen awd the other is alkyl,
preferably methyl. In certain embqdifhentsorformula lllb, one of Rb and
R" is hydrogen or alkyl and (R O

Iila;
wherein Yis N or CH and m, s, t, u, Y, R%, R%, R R®, R’ R, R", R"*, R and R*
are as defined herein.

In certain embodiments of formula IIfa, R® is hydrogen.
15 In certain embodiments of formula Illa, R® is hydrogen.

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

In certain embodiments of formula IIfa, Yis-N-.

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

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

In certain embodiments of formula a, misOor 1 and sis0, 1 or 2.

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

In certain embodiments of formula Illa, R'%, R, R and R" are hydrogen.

In certain embodiments of formula Illa, m is O or 1 and R”is haio; preferably
25  fluoro or chloro.

In certain embodiments of formula la, m is (.

In certain embodiments of formula Ifla, m is T and R? is fluoro or chloro.

In certain embodiments of formula [1la, 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 the other is hydroxyl. In certain embodiments of formula Illb, Rb and R
together form oxo. In certain embodiments of formula IlIb, Yis -CH-. In

wigadtaintesmbodiments of formula Illb, Yis -N-. In certain embodi@ERESiHH/063783

formula 11ib, tis land u is 2. 20 In certaiiyembodiments of formula llib, t
is 2 and u is 2. In certain embodiments of formula lllb, tis 2 and u is 3. In
certainlerdyodinvertis df fermuladHinuta 188 8 had®RSdsOydropsh. In

certaing %@%H%ﬁ%%ﬁfﬁ@ﬁ@ Hﬁél%p%%zﬂ%;%d rageg In. %%g?,igﬁef%bllﬁr methyl,

embodiments of formula Ilib, R1, R", R73 azr;_ge/ g
certain B GEMSEHIS ErrerhalLtin i 180 sra ol ruliR HalbyBiesaramyy the

Suerdanehlgreftraegrtainigmbodiments of formula Illb, mis 0. In certain

embodiments of formula lllb, m is | an is fluoro or chloro.. WO .

007I0NRDS S R o0 s Tl Th SR A g ion may be
feprastatpdd o aindlieach R2 is independently fluoro or chioro at the 5
and six position of the dihydroindololge ring system. In certain

embodiments of formula Illb, R3 and Rz[_li@re hydrogen. In certain
embodiments of formula Illb, R 4 are alkyl, preferably methyl. 5 1In
certain embodiments of formula Il 1(2)f R3 and R4 is hydrogen and

the other is alkyl, preferably met/l.Yin Bagtaipembodiments the

2dted by formula IV: 7 8 H-... R
herein—pis2or3;and m, s, X, Y,

Y'AP X R)I >N (R9)s R3 R4
R2, R3, R4, R5, R6, R7, R$ and R

11Tb;

wherein Yis N or CH and m, s, ¢, u, Y, R%, R*, R, R®, R, R™, R", R"?, R”, R” and
R® are as defined herein.

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

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

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

In certain embodiments of formula IITh, one of R” and R® is hydrogen or alkyl and
the other 18 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 Hlb, tis 2 and u is 2.

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

In certain embodiments of formula [IIb, misOor 1 and sisQ, 1 or 2.

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

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

In certain embodiments of formula IIb, m is 0 or 1 and R? is halo, preferably
fluoro or chloro.

In certain embodiments of formula IlIb, m is 0.

In certain embodiments of formula IIb, m is T and R? is fluoro or chloro.
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In certain embodiments of formula IV, Xis -0-. 15 In certain embodiments
of formula IV, Xis -CRbR -. In certain embodiments of formula IV, Xis

wOoC{Q)spsrTcertain embodiments of formula 1V, Y is -NR"-. In e€nain2006/663788

embodiments of formula IV, Y is -CReR_f30|r_1 certain embodiments of
formula lV, misOor1andsis 0, 1or 2. 20 In certain embodiments of
formulanl VewhiarenbisiiNREs R doisthyd e m 8 DthercamiBodinerisecatiently

rmula. Il where X is -NR"=, R8 is alkyl, breferably. methyl. In certain
A AR AR T,
In otheiekibbaifmebRe i ol T WheHD s acRBRaI Ry dg®R: are
alkyl, Ebdereferahlysaathvidorstitkatherempodinaats of feymulatywheryl.

Xis -CRbR-, one of Rb and R’ .is hydrqgen and other.is. ;i l,

oretordBSF N LUK ErHERERES B o B sgn and the
oQRbR MkpnerofeRib bnddehid. alkyl, preferably methyl, and the other is
hydroxy, \WQZ200R08GES P T (LRAIGEITBR in3LARELy be represented by
embodiments of formula IV where Xis -CRhR -, Rb and R together with
fpiengrhVio which they are attached form a three to six-membered ring

that optionally includes a heteroatongkelegied from 0, N and S.

Preferably in such embodiments Rb andy R" together with the atom to

which they are attached form a three Qﬂjé)ur membered 5 carbocyclic ring.

In certain embodiments of formula IV,}Yis -CH2-. In certain embodiments

of formula IV, Yis -NH-. In certgin ertboghments of formula 1V, Yis -0-. In
certain embodiments of formdfié/ €ertain embodiments of
formula IV, p is 3. In certain embodirie ™V; Yis 0, pis 2, and
one of R7 and R$ is hydrogen and the g is_a preferably methyl. In
certain embodiments of formula IV, mis 0 g¢ | agd is halo, preferably
fluoro or chloro. 15 In certain embodiments of formufa IViym is 0. In certain
embod‘;/@%@}g_of formula IV, mis 1 and R2 is fluoro or chloro. In certain
embodiments of formula IV, m is 2 and each R2 is independently fluoro or
chloro at tileBaidd st position of the benzimidazolone or dihydroindolone

rng system. s X, v, R% R* R*, R°,R®, R7, R® and R’ are as defined herein.

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

In certain embodiments of formula IV, X 15 -O-.

In certain embodiments of formula IV, Xis -CR"R®-.

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

In certain embodiments of formula IV, Yis -NR?-.

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

In certain embodiments of formula IV, misQorlandsis0, 1 or 2.

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

In certain embodiments of formula IV where X is -CR"R%-, R” and R® are
hydrogen.

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

in still other embodiments of formula IV where X138 —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.



20 In certain embodiments of formula IV, R3 and R4 are hydrogen. In
certain embodiments of formula IV, R3 and R4 are alkyl, preferably
WoRetoséA’certain embodiments of formula 1V, one of R3 andPR4/&P2006/063788
hydrogen and the other is alkyl, preferably methyl. In certain
embodiments of formula 1V the subject compounds may be 25
represéntetidpyidsmiitaciapafRNeR FYRIERE i(RCRIR OR'N(RBJsoR:ther with
tﬁ%g A%?nt %r]% tHe'? %‘eo{it?aaﬂ% %r&g)félﬁge ‘L%%“l{%%eﬁz%’ef% 1 ﬁlrll(ii (E%J%onally
are as defined herein._In certain embodiments of formula IVa, Ra Is A
WOl S e SIHBSEIFERS IN kol gk o of Ryigardigents R and
Rydrages ang the 20etherliscalkydyprefarablyarptiyl WR2Q04(00660 bered
PCT/EP2006/063788 -32 In certain embodiments of formula IVa, mis O

° B Par (:C{Eﬁﬁl?sghalo, preferably fluoro or chloro. In certain embodiments of

formulénlveatam b ddicenasm efpbodimients of-foihaula 1Va, in is 1 and R2

is fluorg, QF.GIE Bl GeHAIR |mbadiments of farmula IVa, mis 2 and
each R2 is independently fluorq or chlgro at the 5 and six position of the

benzimtSEHBhE Y SYSRRPHFPEBHEA Enldddithents of formula IVa, R3
and R4rare fayd rogieniimarestairicembbdimentsof formula IVa, R3 and R4

are alkyl, [ re ) in inents of formula IVa, one
0 of R3 %&eé%ﬁﬁs%%?%%?ﬁ%g@tﬁgg%g oiatﬁ]e%qlg%kyl, preferably methyl. In

other dmBBHREAIS Bt ifBrmisialifRe BN ek itOmpbuhdshrF e R and R™is
represeniad thy dansrak Wb RehrRey ¥edRIRb (R)ym -6: O

In certain embodiments of formula IV, m is 0 or 1 and R* is halo, preferably
fluoro or chloro.

15 In certain embodiments of formula IV, m is 0.

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

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

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

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

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

In certain embodiments of formula IV the subject compounds may be

25 represented by formula IVa:
R.\.. _R°

N
A )

wherein p is 2 or 3 and m, 5, p, R%, R*, R, R”, R®, 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

30 other is alkyl, preferably methyl.
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30

N (R9), R'RalVb; whereinpis2or3andm,s, p, R2, R3, R4, R, R8, R9
and Ra are as defined herein. 15 In certain embodiments of formula Vb,

WRYWEEHWR7dre hydrogen. In certain embodiments of formula |\, P26 /F53783

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

R8 is hydrogen and the other is alkyl, preferably methyl. In certain
embodimentsiofformdia ¢y, 6f fis- B ok TaadoR R 3 dral anpr&feirginlio, 20eferably
HH8¥8§J<§Q&?€9' In certain embodiments of formula IVb, in is 0. In certain
embodiments of formula IVb, m is 1 and R2 is fluoro or chloro. In certain
embodieftaiB BN U, 9l alid ¥adh R¥s independently fluoro

or chlore afthe mﬁmwﬁqﬁm{ammmg@imdatpaﬁ i%mm@(ﬁtﬁmmaﬁ).

In certain embodiments of formula Vb, R3 and R4 are egen. In
certain b B e AT T B R ST By erepipendenty
Petyhr phloeetainberibodisme ntsiohformidia iiondaod RBeamz Ry ism.
hydrogenangihen séhgnis &yl iprefesaly reethyl RueeHaiRogen.
embodjments the compounds of the invention maybge represented b)&‘fga cthy]

formul NS SBFOBREHT B ExRpa 08166 g plkyl. Rigev
Rrs X {R2) iR R34n whéfeimma $ Ve, wnX of RR2) R RAyReeROand the

RiQ. ﬂ?d}@@p"i‘%@iﬁ ﬁr&}%ﬁ.defined herein. In certain embodiments of

formula V; Xis -NRa “5 In certain embodiments of formula V, Xis -0-. In
certainBBSEATERG BERSHATIE Wad Yo RpRYjethes it e Bodifrelisry csented
wf formulawh: Xis -C(O)-; In certain embodiments of formula V, Y is -NRd-.

R\ _R®

N
A

wherein pis2 or 3and m, s, p, R% 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 IVb, 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 is 0 or 1 and R* is halo, preferably
fluoro or chloro.

in certain embodiments of formula IVb, m is 0.

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 cach 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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In certain embodiments of formula V, Yis -CRORt-. 10 In certain
embodiments of formula V, Yis -0-. In certain embodiments of formula V,

WRAO7REE7R12 and R13 are hydrogen. In certain embodimemstoffoonsides 788

V,misOorlandsisO,1or2. Incertairgmbodiments of formula V, R3
and R4 are hydrogen. In certain embodiments of formula V, R3 and R4
are alkyl, preferably methyl. 15 In certain emppodiments of formula V, one
of R3 and R is hydrogen and the othe&%ﬂ@eferably methyl. In
certain embodiments of formula V where XXj 8-, Ra is hydrogen. In
other embodiments of formula Ill whefeyi 1NR8-, Ra is alkyl, preferably
methyl. In certain embodiments of forqnula V where X is -CRbR-, Rb and
R™ are 20 hydrogen. In other gmbeghmen &t formula V where Xis
-CRbR-, Rb and R" are alkyf} pre | mety=a still other
embodiments of formula V where X R-, one of Rh and R’ is
hydrogen and the other is alkyl, preferabl mthyl '3 yet other
embodiments of formula V where X is -CRbR-, Rb and R is alkyl,
preferably methyl, and the other is hydroxyPin other effibo iments of
formula V where Xis -CRbR -, Rb and Re together with the’atom to which
they arelettziohedsform X,t}‘fréﬁ {8’ sK-rREnROERY RHgRHatraplibratiyes defined
iRclides a heteroatom selected from 0, N and S. Preferably in such
embodiments Rb and WO 2007/006677 PCT/EP2006/063788 -34 R’
togethd? GHtFRIHE ARSI REIRiEh Y e attdtHEH form a three or four
membérnedrearkocyslitirongs b Lerait mwlments of formula V, R8 is
hydrogl% ewd(f?r @O%nﬁp%q Fﬂ)ts of .f uﬁ -0-,tis2andtois 2.
I%u{? i -

5In certaln embg%lments o ormu and uis 2. In certain

emboditertaio CroPeRIR NIYHE ffé)‘—l?lﬂlﬁé\ Ydﬁébu(?é(l). In certain
emEOdﬂ'H@ﬂtﬁi@%ﬁﬁﬁwlﬁé\éisY& f%mhﬁ % apd Lﬁi@a&i; n Cerftainbl ]
embodjments. of formula V, m or , preferably fluoro or
chloro 1 G eﬁré”% éy &ﬁﬁ? ‘Eg“&?lﬁ)??&\ﬁ s'0. In certain
embodimentgintfobndiladtineisarmnth N2Ysshidro or chloro. In certain
embodimenis PEIRFTMIAM (D 152:A0H, agh R ‘Sﬁwmﬂg%y&q

chloro at the 5 and six position of the benzimidazolone or dlhyidromdo one
ring S}gt%qﬁam embodiments of formula V, misQor T and sis 0,

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 X is -NR*, R* is hydrogen. In other
embodiments of formula I where X is -NR™, R" is alkyl, preferably methyl.

In certain embodiments of formula V where X is -CRR*-, R® and R are
hydrogen.

In other embodiments of formula V where X is -CR’R"-, R” and R® are alkyl,
preferably methyl.

In still other embodiments of formula V where X is -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-CR"R", one of R” and R®is
alkyl, preferably methyl, and the other is hydroxy.

In other embodiments of formula V where X is -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
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15 In certain embodiments of formula V the compounds of the invention
may be represented by formula Va: R'a Rio U Ris Rte Ra r N (R2)M

WOD7MERI)s R3R 4 4 Va; whereinm, s, t, u, X, Y, R2, R3PR%/IRB)0RY63788

R10 R" R12 R13 and Ra are as defined {yerein. 20 In certain
embodiments of formula Va, Ra is hydrogen. In certain embodiments of

ormgdeh MawiRBils: hysitogenhlchadékain emiaciih ents aftfesnotaddiaitbbered

%18'303’{3%%9'?13 are hydrogen. In certain embodiments of formula Va, m

0 andnsgfis 0, 1 or 2. In certain embodiments of formula Va, tis 1 and
uis 1. IREHEBRERGHRGHNERSTBE o Bia vaydrierand U is 2. In

certainigmbaARais RQImURBulis\2 FR6-OIS 2is IMAETIRI 2.

embo 'men_%s.of fo%m IaVa%:étji’s[fZ ang i .Irgcertai embadiments of
formula VA mis0 o HHYHY [STHAS E}Lgre éra S/"ﬂlﬁ ' SrthiGro. wo
2007/0068TRIP CTER2006/063188.1185VIn'Gerdin iembadinents of
formulg V@, MisAuGaEA0SMRadimants of ormula Vg misd and R2 is

fluoro or chloro. In certain embodiments of ermuia Va, m,is 2 and each
R2 is iMHEPEHASRIY MG &P ERIERY &t thés shatshepdStidhhatarrclerably fluoro

beddnnidazolone ring system. 5 In certain embodiments of formula Va, R3

and R %Q%gﬁ%ﬁﬁlo A%Tt%%rl@%ﬂ %ﬂgtl)lggr@e%;tj?{formula Va, R3 and R4

are alkyl, preferably methyl.” In certain ern alments of formula Va, one of
R3 andlﬁm@mﬁrg@éﬁr@%&ﬂ@mﬂmy afiy$, brefbRalhywaipgr 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 V the compounds of the invention may be

represenied by formula Va:

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, R, R, R™ and R" are hydrogen.

In certain embodiments of formula Va, misQor landsis0, 1 or 2.

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

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

In certain embodiments of formula Va, tis2 and u is 2.

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

In certain embodiments of formula Va, m is 0 or 1 and R* is halo, preferably

fluoro or chloro.
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In certain embodiments of formula V the compounds of the invention may
be 10 represented by formula Vb: Rlie RioR R13 RO R12R)(R) m |

W@OMNTRGGR3 R™ Vb; whereinm, s, t, u, X,-Y, R2, R3, R4, R8, RYRiexfRd 063788

R12 R13 Rb and Re are as defined herejg._In certain embodiments of
formula Vb, Rb and R™ are hydrogen. 15 In certain embodiments of
formuldnivizy RRim ancb Riitegethe thormu ixga, b cebtain embodiments of
formulq %B%I I bodi nt tformula Vb
R11, R1r12('an Rlﬂ%(?&glg%logg}&}f%caeeg%n%e od?rr%en%ﬁ% 8r(r)rluﬂﬁ

m is 0 5} GeHAD §Ii%b@finaﬁtztsmf derfaiHeeyibBtimenid @Wbrﬂ?@qsar\sdsp@mﬁw tly fluoro

anehibis hi. (1205 @n@ﬁﬂﬁiﬁbﬁ[ﬂbﬂ@ﬂﬂﬁfﬂ@r@ﬁﬁﬂﬁmﬂﬁ)}(@zﬁ@dy@t@ﬁhu is 2. In
certalnIemb dlmenbs&xf formul Vb tls\; aggl gs Inlc ertain

embodlmen S of ormu a%s Pl & erta ¥ erbSaitiients of
formulamasy mnszmbmzmmzﬁﬁmmci apV@féiabtllyd Humaik;dhﬂm&rasimahyl
certainigMPHIMAITS Qf{eF AR b (T %0 o ReC e QWQQJ?&QE@Q‘C&HCI the

formula Vb mis 1 and R2 is fluoro or chloro. In certain embodiments of

paRsTaRARsL R e BRERN R2 is independently fluoro or chloro at the 5

and siXgpositian mmmwommnm Vg systepudinicertaiia invention may be

%@Q (91'{'33 q}g Vb, R3 and R4 are hydrogen. WO 2007/006677
EP200 63788 -36 In certain embodiments of formula Vb, R3 and

R4 are alkyl, preferably methyl. In certain ePnboFgaments of formula Vb,

one of R3 and R4 is hydrogen and thg? g alkyl, preferably methyl. 5
In certain embodiments the compound fvention may be
represented by formula VI: 0 R‘ZRb IR"

wherein m, s, t, u, X%, R%, R, R, R%, R%, RO, 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 oxo0.

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

In certain embodiments of formula Vb, R“}, R“, R"7 and R" are hydrogen.

In certain embodiments of formula Vb, misOor land sis0, 1 or 2.

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

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

In certain embodiments of formula Vb, tis 2 and uis 2.

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

In certain embodiments of formula Vb, mis 0 or 1 and R® is halo, preferably
tfluoro or chloro.

In certain embodiments of formula Vb, m is 0.

In certain embodiments of formula Vb, m is 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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R8 R1R13 I)sR1~R12 Y/ X (R2mI~O ~N(R9 R3 R4,/ VI
wherein tis from Ito 3; 10 aisfrom O to 3; and m, s, X, Y, R2, R3, R4, RS,

WRBIRA@SK' R'2 and R13 are as defined herein. In certain efybERDEGI86378%

of formula VI, X'is -NR-. In certain embaodjments of formula VI, Xis -0-. In
certain embodiments of formula VI, Xis -CRbR’-. 15 In certain
embodimentsiofdatmdian b Xisfe@(@)s; Vin, feraih Fmhodimeptsfofably methyl.

formulg VL. Yis - T in | t or +Yis -CRORS-,
I corn e S e R A e
ol Roreferebly Re9IMEnd R 13 are hydrogen. 20 In certain

embodiments of formula VI, inis 0 or l and sis 0, 1 or 2. In certain
embodiments.of formula VI and R4 are hydrogen. In certai

mboc R eI A AR B e A b Ahsyienpgsented by
iserraili éffibodiments of formula VI, one of R3 and R4 is hydrogen and the
other is alkyl, preferably methyl. 25 In certain embodiments of formula VI
where X is -NRa-, R" is hydrogen. In_othér embodiments of formula 11l
where Xis -NRa-, Ra is alkyl, prefergb 5 yl. WO 2007/006677
PCT/EP2006/063788 -37 In certain fments of formula VI where Xis
-CRR’-, Rs and R" are hydrogen. Iffothér Bmbodiments of formula VI
where Xis -CRbR -, Rb and R are all§ ~ preferably methyl. 5 In still other
embodiments of formula VI where X is -CRbR-, one of Rb and R’ is

X
(R 0
N/\_; (R%),

RS

R4

wherein
tis from 1to 3;
uis from Oto 3;and
m, s, X, Y, R*, R’, R4, Rg, 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, X is -CRPR"-.
In certain embodiments of formula VI, Xis -C(O)-;
In certain embodiments of formula VI, Y is -NR®-.
In certain embodiments of formula VI, Y is -CR°R'-.
In certain embodiments of formula V1, Yis -O-.
In certain embodiments of formula Vi, R]O, R, R” and R" are hydrogen.
In certain embodiments of formula VI, misOor I and 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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hydrogen and the other is alkyl, preferably methyl. In yet other
embodiments of formula VI where X is -CRbR-, one of Rb and R is alkyl,

W@ asfErels’ methyl, and the other is hydroxy. In other embodinf&Iigrpi006/063788

formula VI where Xis -CRbR-, Rb and Rgjagether with 10 the atom to
which they are attached form a three to six-membered ring that optionally
includds adneteroatordiselectedfromu B, W ahdrS XRseferRARlY, iR° suchR® are
?ap (ggnents kb and R together with the atom to which they are
ached form a three or four membered carbocyclic ring. In certain

embodithete srBAMIENE SRE N gERCTEsH coRa-eRibodim etz Bkl
f@ammymﬂmo tis 2 and to is 2. In certain embodiments of formula

VI, YIS 0 and In ce |n e ents,of f la Vi, Yi ..
is1 and1 s ku‘ﬁ cer gf%%?n men S of o‘r’ﬂrﬁu a%o \g g ’t(l)é1 0a?rll%j ﬁhd R7is

@@fomlb@fmhihie@ﬁlb@dﬁﬁ&ﬁsmﬁf@ﬁhlﬂaﬁmms -0-, tis2and uis 0. 20 In
certainlﬁm&wm@&fﬁm%f\f@mﬁmw@ﬁdﬁz lekialo, preferably, g reis

certain embodimen of formula V, mis 0. In certain

o or.chloro. |
daﬁﬁéa\?i YIRS Pﬂu"l‘ﬁ‘i/[ N AERgT Ay ¥ fluoro or chloro. In certain
embodimethis efifortietanys of forthatadvé adieR s indR IR nde hilydfRiOrepe®Ber with

&feci‘@ﬁ%wﬁ‘félﬁt%@ﬁ%ﬂ%%ﬁr}o‘%ﬁ'heu?‘% %%!&%%R‘Bg 24 ring that o tionally
b formiulg Ufies

dihydroindolone ring system. In certain embodiments of

%Hﬁ%nagtﬁnﬁ%%%?ﬁ}sﬁ esy QeNrébﬁe%eﬁté@meraﬁnab w‘@mw R and

Rﬂ%@s@mmgé&mwmm@ aB8atRcAeRBHR ASHRADOR LA O R¥ered
1%“7% %ﬁéR) R3 R Vla; whereinm, s, t, u, X, Y, R2, R3, R4, R8, R9,

7'R13 and Ra are as defined
In certain embodiments of formula V1, R®is hydrogen.

In certain embodiments of formula VI, Yis-O-, tis 2 and tu 1s 2.

In certain embodiments of formula VI, Yis-O-,tisTand vis 2.

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

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

In certain embodiments of formula VI, Yis-O-, tis 2 and uis 0.

In certain embodiments of formula V, m is 0 or 1 and R%is halo, preferably fluoro
or chloro.

In certain embodiments of formula V, m is (.

In certain embodiments of formula V, m is 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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herein. In certain embodiments of formula Vla, R' is hydrogen. 5 In certain
embodiments of formula Vla, R8 is hydrogen. In certain embodiments of

WORGHUEc1a, R10, R", R12 and R13 are hydrogen. In certain PCT/EP2006/063788

embodiments of formula Via, mis O or 1 gnd s is 0, 1 or 2. In certain
embodiments of formula Vla, tis | and u is 1. In certain embodiments of
formula Vla, tis 1 and u is 2. 10 In certain embodiments of formula Vla, t
is 2 and u is 2. In certain embodimenis éf fgrmula Vla, tis2and uis 3. In
certain embodiments of formula Vla, éor 1 and R2 is halo, preferably

fluoro or chloro. In certain embodimen ormula Vla, mis 0. 15 In
certain embodiments of formula Vla m ig | and R2 is fluoro or chloro. In
certain embodiments of formula Vla,iris 2 ang each R2 is independently

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

8RN113 'R ~)sRIORig ORb R’ (R2)m 0 N (R9)s KBR4\/VIb;
whereigBresn nls,R2: BEARKE RS, RORREY, R™ R2, RE3R RO Rreal€dcfined

as _defined herein. In certain embodiments of formula VIb, Rb and R™ are
P&)‘gen.
In certain embodiments of formula VIa, R is hydrogen.

In certain embodiments of formula Via, R%is hydrogen.

In certain embodiments of formula VIa, R'®, R', R™ and R" are hydrogen.

In certain embodiments of formula Via,misOQor 1 and sis G, 1 or 2.

In certain embodiments of formula VIa, tis tand o is 1.

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

In certain embodiments of formula Vla, tis 2 and v is 2.

In certain embodiments of formula Via, tis 2 and v is 3.

In certain embodiments of formula VIa, m is 0 or 1 and R” is halo, preferably
flaoro or chloro.

In certain embodiments of formula VIa, m is 0.

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 Vla, R’ and R are alkyl, preferably methyl.

In certain embodiments of formula Vla, 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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5 In certain embodiments of formula Vb, Rb and Re together form oxo. In
certain embodiments of formula VIb, Rio R", R'2 and R13 are hydrogen.

wan@gras@mbodiments of formula Vla, Rs is hydrogen. In cemailvEP2006/663788

embodiments of formula VIb, tois O or 1and sis 0, 1 or 2. In certain
embodiments of formula VIb, tis 1 and uis 1. 10 In certain embodiments
of formula Vib, tisland uis 2. In certa{ﬂ embodiments of formula Vb, t
is2and uis 2. In certain embodim ntshpfgprmula Vib,tis2and uis 3. In
certain embodiments of formula VIb, grig0, or 1. and R2 is halo,

preferably fluoro or chloro. 15 In C?{ ) gnibodiments of formula VIb, m is
0. In certain embodiments of formula VI rﬁ is 1 and R2 is fluoro or chloro.

independently fluoro or chloro at th
dihydroindolone ring system. In c
and R4 are hydrogen 20 Ir(R{:"e

X (R)(O ~N (R) R R4 VII wherein: Yis -N- or -CH- andMi¥;s, X, R2, R3,
R4, R&apgR%ate ag definedaein’ &N gertaint embeinenis Of 45 defined

formula VII, X is NH. In certain embodiments of formula VII, Xis CH2. In
}bcéffgm embodlments of formula VII, Xis C=0.
In certain embodiments of formula VIb, R” and R’ are hydrogen.

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

In certain embodiments of formula VIb, Rm, R“, R'Zand R* are hydrogen.

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

In certain embodiments of formula VIb, m isOor 1 and sis0, 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, tis2and uis 2.

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

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

In certain embodiments of formula VIb, m is 0.

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 independen tly
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:



In certain embodiments of formula VII, inis 0 or 1 and R2 is halo,

preferably fluoro or chloro. 10 In certain embodiments of formula VII, m is
W®2t07a@seinh embodiments of formula VIl in is 1 and R2 is fluoraofiehiosme37ss

In certain embodiments of formula VII, mgs 2 and each R2 is

independently fluoro or chloro at the 5 and six position of the

benzimidazolone or dihydroindolone ging system. 15 In certain

embodiments of formula VII, s is 0, 1'i£r 2 and R9 is halo. In certain

embodiments of formula VII, R3 a re hydrogen. In certain

embodiments of formula VII, R3 ahd R4 gare alkyl, preferably methyl. In

certain embodiments of formula VIT; of R3 and R4 is hydrogen and
the other is alkyl, preferably methyl. 20 In certain embodiments of formula
VII, Y is -N-. In certain embodimepi& 0 lla VII, Yis -CH-. In certain
embodiments of formula VII{Rie ourds may be represented
by formula Vlla: WO 2007/00667 2006/063788,-41- I(N) YH N

(R2m 1 ~O ~N (R9) R3 R4 Vlla Whereln S -N-B H- and; m, s, R2,
R3, R4, Rs and R9 are as defined hereiR. o ambodiments of
formula Vlla, mis 0 or 1 and R2 is halo, prEferaro or chloro. In
certain embodiments of formula Vlla, mis 0. In certain embddiments of
formula/Mtasm is 1 and R2 is fluoro or chloro. In certain embodiments of
formula Vlgaisn'Ns A E‘F—I?%ﬁﬁ;Rz is independently

m, s, X, R? R’ s R4, R® and R” are as defined herein.

In certain embodiments of formula VII, X 1s NH,

In certain embodiments of formula VI, X is CHo.

In certain embodiments of formula VII, X 1s C=0.

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

In certain embodiments of formula VII, m is 0.

In certain embodiments of formula VI 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 VI, sis 0, 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 VII, one of R? and R* is hydrogen and the
other is alkyl, preferably methyl.

In certain embodiments of formula VII, Yis -N-.

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

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

represented by formula Vila:



10 fluoro or chloro at the 5 and six position of the henzimidazolone or
dihydroindolone ring system. In certain embodiments of formula Vlla, s is
WO 20084006617d R9 is halo. In certain embodiments of formula \AHE/R&86/063788
hydrogen. In certain embodiments of formula Vlla, R8 is methyl. 15 In
certain embodiments of formula Vlla, R3 and R4 are hydrogen. In certain
embodiments of formula Vila, R3 angiR4 are alkyl, preferably methyl. In
certain embodiments of formula Vllal,'\‘one of R3 and R4 is hydrogen and
the other is alkyl, preferably methyl. Ingertain embodiments of formula
VII, Y is -N-. 20 In certain embodEents of formula VII, Yis -CH-. In
certain embodiments of formula VI, subject compounds may be
represented by formula VIIb: WO 2007/00677 PCT/EP2006/063788 -42

-8 1(N)Y (R2) O 6~N~ (R19 R3£44.-0-R4 VIIb wherein: Y is -N- or
-CH- and; m, s, R2, R3, R4,UF5 [ >%é®ned herein. 5 In certain
SNe i R2 is hd@ld, preferably fluoro

embodiments of formula Vilb, m is _
or chloro. In certain embodiments of forrr13uIaVIIb s 0. In certain

embodiments of formula Vllb mis 1 anci*z4 S chloro. In certain
embodiments of formula VIIb, m is 2 and dach RR js4Adependently 10
fluoro or chloro at the 5 and six position of the benzimida didne or
dihydroiaetone ring system. In certain embodiments of formula VIIb, s is
0,1or2 aqgiﬁ_%inso@a}@ﬂ_l ,Uc(ﬁrtain embodiments of for_mula Vilb, Rs is
hydrogen. In cert@n%en]ibo iments of formula Vllb, R8 is methyl.

m,s, RLR R, R and R

5 In certain embodiments of formula VIIa, m is 0 or 1 and R? is halo, preferably

are as defined herein.

fluoro or chioro.
In certain embodiments of formula Vila, m is 0.
In certain embodiments of formula Vila m is 1 and R” is fluoro or chloro.
In certain embodiments of formula VIla, m is 2 and each R” is independently
10 fluoro or chloro at the 5 and six position of the benzimidazolone or dihydroindolone ring
system.
In certain embodiments of formula VIIa, sis 0, 1 or 2 and R? is halo.
In certain embodiments of formula VITa, R® is hydrogen.
In certain embodiments of formula Viia, R® is methyl.
15 In certain embodiments of formula Vila, R? and R* are hydrogen.
In certain embodiments of formula VIla, R” and R* are alkyl, preferably methyl.
In certain embodiments of formula VIla, one of R* and R" is hydrogen and the
other is alkyl, preferably methyl.
In certain embodiments of formula VI, Yis-N-.
20 In certain embodiments of formula VII, Y is -CH-,
In certain embodiments of formula VII, the subject compounds may be

represented by formula V1Ib:
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15 In certain embodiments of formula Vilb, R3 and R4 are hydrogen. In
certain embodiments of formula VIIb, R3 and R4 are alkyl, preferably

WosthioshTcertain embodiments of formula Vilb, one of R3 arRCRARZ006/0663788

hydrogen and the other is alkyl, preferaljy methyl. In certain
embodiments of formula VII, Yis -N-. 20 In certain embodiments of
formula VI, Y is -CH-. Where any offR' R2, R3 R4 Rs R6 R' R8 R9 Rio, R’
1, R12, R73, Ra, Re, R, R, Re, R, F§f9 R~, R', R" and Rk herein are alkyl
or contain an alkyl moiety, such afkyl isvpreferably lower alkyl, i.e.
Ci-Cbalkyl, and more preferably ¢-C4alkyl. Representative compounds in
accordance with the invention are nin Table 1 25 together with
melting point or mass spectrum M+H, and the experimental examples

(described below) associatedewit
are for the corresponding Kooty

] TABLH%MP C/ Structure

Name (Autonom) M+H H N 1-Benzyl-4-piperazipsy~>300 C N)
1,3-dihydro N benzoimidazol-2-one NV¥ H, ‘@ -Benzyl-4-(2-
253.5-254.8 C H meth Y' lamino-ethoxY) 1,3 N)\_ |

dihydro-benzoimidazol-Z- N one UV H 3| N-CH3 1-Bené9|[-%-methyl-4-(2-

203.8-20&1ti€ o | H3 methylamino-ethoxy)-1,3 N
dihydro-begzpinidazqhg- N, aoneH N
m, s, R% R*, R*, R® and R” are as defined herein,

In certain embodiments of formula ViTb, m is 0 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, Yis -N-.

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

Where any of R', R%, R®, R, R®, R%, R7, R®, R?, R', R*!, R'2, R™®, R%, RY, R®, R, K¢,
R', R&, R” R' R and R* herein are alkyl or contain an alkyl moiety, such alkyl is preferably
Tower alkyl, i.e. C;-Csalkyl, and more preferably Cy-Cjalkyl.

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.



4 < > 4-(Azetidin-3-ylmethoxy)- 210.0-216.6 C 0JY 1-benzyl- 1,3-dihydro

benzoimidazol-2-one Oco _ WO 2007/006677 PCT/EP2006/063788 -44
WIMPOTP0e6Gtructure Name (Autonom) M+H N' CH3 5 O~CH3PCT/EP2006/6637388

1-Benzyl-4-(3- 186.5-189.5 C N dimethyjgmino-propoxy)- N >=0O

1,3-dihydro benzoimidazol-2-one H 6 1-Benzyl-4-(pyrrolidin-3-

226.0-228Pa O ylmethoxy)- 1,3-dihydro H benzoimidazol-2-one N>=0

N _ O NH 7 1-Benzyl-4-(piperidin-4- 260.9-263.3 C O H

yloxy)-1,3-dihydro O benzoimidazol-2-one :N~N O HN 80 .
4-(Azetidin-3-yloxy)-1- 181.0-184.0 @ H benzyl-1.,3-dihydro O | MP "¢/
penzoingdazalré-one N\/9 $NH (R)-NaBenavidn£39.5-241.8 C Q.1

(ovrrolidin-2-vimethoxy)-
(PYHOHEHR-2-YIMELRoXY)

N

[ j 1-Benzyl-4-piperazin-1-yl- | >300°C

1 N 1,3-dihydro-

ﬁ benzoimidazol-2-one

o

N ( >

H

N—gp, |
2 J/ 1-Benzyl-d-(2- 253.5-254.8 °C

Q " methylamino-ethoxy)-1,3-

N>_: o dihydro-benzoimidazol-2-

N : one

H

N~chH, .
3 /g/ 1-Benzyl-3-methyl-4-(2- | 203.8-205.1°C

Q £ methylamino-ethoxy)-1,3-
@ N>=:O dihydro-benzoimidazol-2-

one

4-{ Azetidin-3-ylmethoxy)- | 210.0-216.6 °C
1-benzyl-1,3-dihydro-

H
S\>
o L.
H benzoimidazol-2-one
=




N 1,3 benzoimidazol-2-one N WO 2007/006677 PCT/EP2006/063788
-45 MP C/ # Structure Name (Autonom) M+H IHa 10 CN/
wd Benaydsa7piperazin-l-yl- 284.6-285.9 C 1,3-dihydro- N CH NeCT/EP2006/663788
benzoimidazol-2-one 0N HN 11 ) 1-Benzyl-4-piperazin-l-yl-

241.0-242.3 C N 1,3-dihydro-indol-2-one ON_ O HN12CD

I-(3-FIlioro-benzyl)-4->300 C N pipgrazin-I-yl-I,"3-dihydro- indolH2xgpe; o
~NH 13 C 1-(3-Huoro-benzyl)- 4N247€£ 248 1 C N O M
piperazin- iry‘f HSndole 2,3-dione O H
/j/“\N,CH
5 o o, 1-Benzyl-4-(3- 186.5-189.5°C
o dimethylamino-propoxy)-
N>:O 1,3-dihydro-
\@ benzoimidazol-2-one
i
N
6 1-Benzyl-4-(pyrrohidin-3- | 226.0-228.9 °C
ylmethoxy)-1,3-dihydro-
¢ KE{ benzoimidazol-2-one
(Lo
N
NH '
7 1-Benzyl-4-(piperidin-4- 260.9-263.3 °C
n yloxy)-1,3-dihydro-
N>:O benzoimidazol-2-one
N :
H
N
8 o L 4-( Azetidin-3-yloxy)- 1- 181.0-184.0°C
}Ni benzyl-1,3-dihydro-
\/__—-O benzoimidazol-2-one
N C
9 QH (R)- 1-Benzyl-4- 239.5-241.8 °C
o (pyrrolidin-2-ylmethoxy)-
y 1,3-dihydro-
N\FO benzoimidazoi-2-one




14 (N) 4-[1,4]Diazepan-Il-yl-1-(3- 354 O fluoro-benzyl)-IH-indole- 2,3-dione

o F N WO 2007/006677 PCT/EP2006/063788 -46 MP C/ # Structure
WNanve¢santonom) M+H HN 15 C 1 1-(3-Fluoro-benzyl)-3,3- BE4/ A} ABD63788

dunethyl-4-piperazin-1-yl CH3 1,3-dihydrgsindol-2-one o F/NH 16 O '~~

N'CH3 1-(3-fluoro-benzyl)-4-(2- 213.2-213.9 C o F methylamino-ethoxy)-

1,3 dihydro-indol-2-one H N 17 C) 1-(3-Fluoro-benzyl)-3- 208.4- 200 8¢
H3C hydroxy-3-methyl-4 piperazin-1- g&f-dilr ?ro- o/N
o2l R Y 411 4lDiazepant DT A T 61 5 ¢ | MH
quoro-benz?!’jal,B dihydro-in dol-2-one O F 6CN>=b H
10 N 1-Benzyl-4-piperazin-1-yl- | 284.6-285.9 °C
[Nj 1,3-dihydro-
g benzoimidazol-2-one
o
N i >
H
N
1 [ :] |-Benzyl-4-piperazin-1-yl- | 241.0-242.3°C
N 1,3-dihydro-indol-2-one
-
O
H
N
12 E j 1-(3-Fluoro-benzyl)-4- >300°C
N piperazin-1-yi-1,3-dihydro-
indol-2-one
=0 F
N —
N\ /
H
N
13 [ j 1-(3-Fluoro-benzyl)-4- 247.8-248.1 °C
N O piperazin-1-yl-1H-indole-
2,3-dione
o F
G
H
N
14 < ) 4-]1,4)Diazepan-1-yl-1-(3- | 354
N o fluoro-benzyl)-1H-indole-
2.,3-dione
O F
N i j




N 19 1-(3-Fluoro-benzyl)-4- 221.1-223.7 C piperidin-4-yl-1,3-dihydro \
indol-2-one O F/ N WO 2007/006677 PCT/EP2006/063788 -47 MP Ct #

wBciie Name (Autonom) M+H HN 20 OH ~I CH3

PCT/EP2066/063788

1-Benzyl-6-chloro-4-(2- 188.0-190.1 C Nygmethylamino-ethoxy)-1,3-
(TFAsalt) O ei N dihydro-benzoimidazol-2-VoneH N 21 0H ~CH3

1-Benzyl-6-fluoro-4-(2- 316 H N met ylamlno ethoxy)-1,3-F N | MP °C/
ihydrg §enz imidazol-2-\ one H 22 @H 1-(2-Fluoro-henzyl)-4-(2-
51.7-2 methylamlno ethoxy) ?Lr%e ? @n) {\Xlﬁ
dihydrc-be 0|m|dazol 2-\PoneF \I 23 0 H cH 1-(2-Chloro-benzyl)-4-(2-
248.4-2 E 3 N o methylamino-ethoxy) 313N didrgihenzoimidezol-2- \
Pone C '
dimethyl-4-piperazin-1-yl-
1,3-dihydro-indol-2-one
O F
N i j
N
16 07" eH, 1-(3-fluoro-benzyD-4-(2- | 213.2-213.9°C
o . methylamino-ethoxy)-1,3-
N f dihydro-indol-2-one
H
N
17 ( j 1-(3-Fluoro-benzyl)-3- 208.4-200.8 °C
N™ H.C oH hydroxy-3-methyl-4-
piperazin-1-yl-1,3-dihydro-
| o F
N f indol-2-one
H
N
18 ( ) 4-[14]Diazepan-1-yl-1-(3- | 178.3-181.5°C
N fluoro-benzyl)-1,3-
dihydro-indol-2-one
] F
N i j
H
N
19 1-(3-Fluoro-benzyl)-4- 221.1-223.7°C
piperidin-4-yl-1,3-dihydro-
indol-2-one
0 =
N i j




N~ 24 0~~ CH3 1-(3-Fluoro-benzyl)-4-(2- 219.9-220.6 C N>=O F

methylamino-ethoxy)-1,3 N dihydro-benzoimidazol-2- \ one WO
WQaves677 PCT/EP2006/063788 -48 MP C/ # Structure NROREP2006/063788

(Autonom) M+H H /N'25 0 H OH 1-(3-Chlgro-benzyl)-4-(2- 213.8-214.5 C

N >=0 Cl methylamino-ethoxy)-1,3 N dihydro-benzoimidazol-2- one ----- H
--------- - - 26 0 H CHS 1-(2,3-difluord-benzyl)-4- 238.8-241.6 C NP °C/
-meth:g m| Q-ethoxy)- 6 N _ 1,3-dih r?] nzoimidazol-2-one| F F
N~CH3 27 1-Benzyl-4-(2- 282 H mgﬁiﬁa 9,}](? SP-1.3- N O fibn
dihydrc-ben20|m|dazol-g}/ N one HN 28) 1-Benzyl-6-fluoro-4- 3300 C N
piperazin-I-yl-1¢8dihydio-Ydi~ benzpimigdazal-2-ane: uEN _ H W29 (0.1 °c
1-(3-Flyoro-benzyl)- >300 C :
>=O methylamino-ethoxy)-1,3- 1 (TFA salt)
o N dihydro-benzoimidazol-2-
\—Q one
N
21 O/\H/ “CH, 1-Benzyl-6-fluoro-4-(2- 316
N>: methylamino-ethoxy)-1,3-
e
. N dihydro-benzoimidazol-2-
L—@ oneg
Y
o " eH o o
22 " 3 1-(2-Fluoro-benzyl)-4-(2- | 251.7-252.5°C
N>=o methylamino-ethoxy)-1,3-
N dihydro-benzoimidazol-2-
L@ one
F
N
AN
23 T 5 1-(2-Chloro-benzyl)-4-(2- | 248.4-249.7 °C
N>=O ‘ methylamino-ethoxy)-1,3-
N dihydro-benzoimidazol-2-
\—Q one
ot
N
PPN
24 o . CH, 1-(3-Fluoro-benzyl)-4-(2- | 219.9-220.6 °C
N>:O . methylamino-ethoxy)-1,3-
N dihydro-benzoimidazol-2-
one




N fluoro-4-piperazin-I-yl ~NN 1,3-dihydro- F ~o0 F benzoimidazol-2-one

WO 2007/006677 PCT/EP2006/063788 -49 MP C/ # Structure Name
waatanem)M+H H N 30 o CH3 1-(4-Fluoro-benzyl)-6- 271.3-2¢CTR2Ed8ms3788

fluoro-4-(2-methylamino- F N ethoxy)-1,3;dihydro- ~/ F

benzoimidazol-2-one HN 31 H 'CH3 1-(4-Fluoro-benzyl)-4-(2-

250.9-251.9 C ~0 methylamino-ethoxy)-1,3- N difydro-ben MP °C/
oimida?l;uz-t/rlz oneH N 32 1—Ben:z¥%frﬁrq:y rolidin-B-%l- 256.9-25543 H
,3-dih ro- NX benzoim.idazol-2-oné PReE enzyl-6-flu &-4-

267.8-2

EN O H 340 CHS@+(3-Fluoro-bel
H

69.9C_H pyirolidin-3-yl-1,3- N

N
>::0 Cl

oy

>=0 dih ydro -ben zoimidaz

]Zlyt)SQTi%jo?O—ben zyh-4-(2-

methylamino-ethoxy)-1,3-
dihydro-benzoimidazol-2-

one

bl-2 one
213.8-2145°C

N
CH,

O//\/

@

H
N

T

M

F N

fluoro-4-piperazin-1-yl-
1,3-dithydro-

benzoimidazol-2-one

26 ¥ 1-(2,3-difluoro-benzyl)-4- | '238.8-241.6°C
@j%': o (2-methylamino-ethoxy)-
N 1,3-dihydro-
\‘Q benzoimidazol-2-one
F F
T
27 1-Benzyvi-4-(2- 282
H methylamino-ethyl)-1.3-
N>_~_0 dihydro-benzoimidazol-2-
N one
{F\;“i
28 [ j 1-Benzyl-6-fluoro-4- >300 °C
N piperazin-1-yl-1,3-dihydro-
§ benzoimidazol-2-one
Y=o
0
29 1-(3-Fluoro-benzyl)-6- >300 °C




fluoro-4-(2-methylamino- >=0 F F N ethoxy)-1,3-dihydro-
benzoimidazol-2-one WO 2007/006677 PCT/EP2006/063788 -50 MP C/
WHbBHUetdre Name (Autonom) M+H H N 35 1-(3-Fluoro-beneylJ/APxB0063788

C H piperidin-4-yl-1,3-dihydro- N benzoimgigdazol-2-one >==

OFN

\/ HN

36 1-(3-Fluoro-benzyl)-4- 177.6-179.3 C H pyrrolidin-3-yl-1,3 N >=Q F

dihydrg-benzoimaidazol-2- N one H N 37 1-Benzyl-6-methyl-4- 330® &CH
Qiperld dlhydro N>0 benzai ;daz I2 iqne 3CN_H §
1-(2,3-3Ir$uoro IE)enzvl) 4- 238.0-240.9 @ rropaln- -yl-1,3 N >D%I i
dihydro-ben zo =
y Omlgd/aﬁolcg1 N-one FF 0
30 1-(4-Fluoro-benzyl)-6- 271.3-271.9°C
>=0 fluoro-4-(2-methylamino-
F ethoxy)-1,3-dihydro-
i benzoimidazol-2-one
N
,/\\/ ~
31 M 1-(4-Fluoro-benzyl)-4-(2- | 250.9-251.9°C
N
>:o methylamino-ethoxy)-1,3-
N dihydro-benzoimidazol-2-
< > i one
N
32 1-Benzyl-4-pyrrolidin-3-yl- | 256.9-257.3 °C
: 1,3-dihydro-
O : o benzoimidazol-2-one
O
N
33 1-Benzyl-6-fluoro-4- 267.8-269.9°C
H pyrrolidin-3-yl-1,3-
N>: o dihydro-benzoimidazol-2-
= N : one
K
VAN
34 ¢ y CHs 1-(3-Fluoro-benzyl)-6- 312
N>:.o . fluoro-4-(2-methylamino-
= N ethoxy)-1,3-dihydro-
benzoimidazol-2-one




H 39 1-(3-Fluoro-benzyl)-6- 340 H methyl-4-piperidin-4-yl- N >=0 F
1,3-dihydro H3C N benzoimidazol-2-one WO 2007/006677
wPDI7TBRZ006/063788 -51 MP C/ Structure Name (Autonom)idehtpkéddinss7ss
40 6-Fluoro-I-(3-fluoro- >300C H ben zyly54-piperidin-4- yl N X=o0 F
1,3-dihydro F N _ benzoimidazol-2-one HN 41 ()

enzoi

piperazin

(S)-1-(I-Phenyl-ethyl)-4- 323 N piper
é‘?%%‘f";?'one 06:N H 3 C 4]
-’i-y -L|,§-dihydro- H N~ benz

azin-1-y1-1,3-dinydro N~

AR DN s

MP °C/

S

43 () 7<Chlgfo-I-(3-fluoro- 361 N ben

ryl)-4-piperazin-1-yl N 1,3-dihydro-

)

piperidin-4-yl-1,3-dihydro-

benzoimidazol-2-one

350 F pehzoimidazol-2-one N L_d 1-(3-Fluoro-benzyly-4- >300°C
y piperidin-4-yl-1,3-dihydro-
O N benzoimidazol-2-one
>:O F
N
36 I-(3-Fluoro-benzyl)-4- 177.6-179.3°C
" pyrrolidin-3-yl-1,3-
N ) L
>:O E dihydro-benzoimaidazol-2-
N : one
37 1-Benzyl-6-methyl-4- >300 °C

H
N
H,C” ;:é
H
N
élH
N
N

T

i
N
H
éN
H,C

N/\:o
)

methyl-4-piperidin-4-yl-
1,3-dihydro-

benzoimidazol-Z-one

38 1-(2,3-difluoro-benzyl)-4- | 238.0-240.8 °C
pyrrolidin-3-yl-1,3-
>=O dihydro-benzoimaidazol-2-
0
\Q ne
£ F
39 1-(3-Fluoro-benzyl)-6- 340




CIH N 44) 5-Chloro-I-(3-fluoro- 361 N benzyl)-4-piperazin-I-yl- C~N
1,3-dihydro- ~O F benzoimidazol-2-one WO 2007/006677

WEGTBEPEI06/063788 -52 MP C/ # Structure Name (AutonorCIEPEOBEAE3788
45 () 1-Benzyl-3-methyl-4- 323 N CH pipgrazin-Il-yl-1,3-dihydro N
benzoimidazol-2-one H 5,6-Difluoro-I-(3-fluoro- 46 (N)

benzyl)}4-piperazin-I-yl- 363 N 1,3-dihydro- F H N benzoimidazol-Ribri€;/

O FN §{ %Zu%a 1-(1-Methyl-|-pheny3: %%gﬁ%'tl%lyﬁ-)piperazin-ljw;]ﬁ H

ﬁ dihyd ro-{)enzmmidazol-z- N one H

1-[1-(3+Fluorofphenyl)- 341 N ethyl] 44-piperazin-I-yl-1,3 N\

dipydro-benzoimidazol-2- ~O F &-Fluoro-1-(3-fluoro- =300 °C
" benzyl)-4-piperidin-4-yl-
N 1,3-dihydro-
—

benzoimidazel-2-one

<)

41 [ j (5)-1-(1-Phenyl-ethyl)-4- 323
N piperazin-1-yl-1,3-dihydro-

H

N benzoimidazol-2-one

=

N

A2 E j (R)-1-(1-Phenyl-cthyl)-4- | 323
N piperazin-1-yl-1,3-dihydro-

H
©:N>: benzoimidazol-2-one
O

43 [ j 7-Chloro- 1-(3-fluoro- 361
N | benzyl)-4-piperazin-1-yl-
1,3-dihydro-

benzoimidazol-2-one

W
Y

44 [ j | 5-Chloro-1-(3-fluoro- 361
N benzyl)-4-piperazin- 1-yl-

H
cl N 1,3-dihydro-
N>: © F benzoimidazol-2-one




N one H30 \ WO 2007/006677 PCT/EP2006/063788 -53 MP C/ #

Structure Name (Autonom) M+H H N 49 1 -(2,3-Difluoro-benzyl)-6- 363
walgusrgasgiperazin-lI-yl- C:) ezoimida N>=0 1,3 ~ N bnzonnid&£si/Rropies/ 63788

\/F F H N 50 6-Fluoro-I-(5-methyl- 331 44 isoxazol-3-ylmethyl)-4- N >=o0

piperidin-4-yl-1,3-di,hydro- F N -0 benzoimidazol-2-one CH, H 51)

1-(2,3-Difluoro-benzyl)-4- 345 N pipérazin-l-yl-1,3-dihydro N~ T MP°C/
Qenzoi &ql%zc?{ﬁ%-one oN_ FF HN ]532(3 6(5'&185%1'11 (L-methyl-I; ﬁﬁl—l
H
N
45 [ j 1-Benzyl-3-methyl-4- 323
N :PH% piperazin-1-yl-1,3-dihydro-
N benzoimidazol-2-one
=
N C
%Ni 5,6-Difluoro-1-(3-fluoro-
46 ’: j benzyl)-4-piperazin-1-yi- 363
N 1,3-dihydro-
H
F N benzoimidazol-2-one
Y=o
£ N
H
N
47 ( j 1-(1-Methyl-1-phenyl- 337
N cthyl)-4-piperazin-1-yl-1,3-
H
N dihydro-benzoimidazol-2-
N>= © one
H,C
H
N
48 [ ] I-[1-(3-Fluoro-phenyl)- 341
N ethyl}-4-piperazin-1-yi-1,3-
H
N dihydro-benzoimidazol-2-
/=0 F one
N
H,C




N phenyl-ethyl)-4-piperazun- i N~ 1-y1-1,3-dihy I2 benzoimidazol-2-one F
N H3C H3C WO 2007/006677 PCT/EP2006/063788 -54 MP C/ #
wBtoavtgrs Mame (Autonom) M+H H N 53 1-(3-Fluoro-benzylrd+8¥bo06/063788

pyrrolidin-3-yl-1,3- dihydro-indol-2-one GF

/N N54C1

1-(2,3-Difluoro-benzyl)-4- 358 N 0 piperazin-I-yl-IH-indole- 2,3-dione / N

P FFIN55 C ) I-(2-FIUoro-benzyl)-4-2321-234.3C N U NP °CT
iperazin-1-yl-1H-indole C\ ~ 2,3-diohe, N ~- P/ F H 56 (N)
%-(2,3- %l{}loé:%qlgenzyl)-& >300 C N pi %?}fzﬁr‘%'f-‘ﬁ?f,%sdihydro ind(%Y!JZ"-I_Cl)ne
e} H
N
49 ( j 1-(2,3-Difluoro-benzyl)-6- | 363
N fluoro-4-piperazin- 1-yl-
H
N 1,3-dihydro-
>: © benzoimidazol-2-one
F F
H
N.
50 6-Fluoro-1-(5-methyl- 331
H 1soxazol-3-ylmethyi)-4-
N,
=0 piperidin-4-yl-1,3-dihydro-
F \ A benzoimidazol-2-one
= CH,
H
N
51 E j 1-(2,3-Difluoro-benzyl)-4- | 345
N piperazin-1-yl-1,3-dihydro-
H
N benzoimidazol-2-one
o
O
F F
H
N
52 [ j 6-Fluoro-1-(1-methyl-1- | 355
N phenyl-ethyl)-4-piperazin-
H
N 1-y1-1,3-dihydro-
© benzoimidazol-2-one
F N
H,C




N F F WO 2007/006677 PCT/EP2006/063788 -55 MP C/ # Structure
Name (Autonom) M+H H N 57 C 1 1-(3,4-Difluoro-benzyl)-4-

wo2e87Tp@67I2C N O piperazin-1-yl-1H-indole 2,3-dione O F NPETHINOGBIC3 788
) 1-(3,5-Difluoro-benzyl)-4- 270.3-273.Q 44 O piperazin-I-yl-IH-indole
2,3-dione O F6:NF N 59 () 1-(3,5-Difluoro-benzyl)-4- >300 C N

piperazin-1-yl-1,3-dihydro- indol-2-ome OFNF HN 60C) MP °C/
#1-(3,4- I%'H,Hg{gfpenzyl)A- >300C N qi&%%z(iﬂdighh%gihydro ind %‘Hne
O F NIF '
H
N
53 1-{3-Fluoro-benzyl)-4- 311
pyrrolidin-3-yl-1,3-
0O F dihydro-indol-2-one
O
H
N
54 E j 1-(2,3-Difluoro-benzyl)-4- | 358
N 0 piperazin-1-yl-1H-indole-
2.3-dione
o
NLQ
F F
ﬁ .
55 ( j 1-(2-Fluoro-benzyl)-4- 232.1-234.3 °C
N O piperazin-1-yl- 1H-indole-
2,3-dione
O
N —
W
F
H
N
56 [ j 1-(2,3-Difluoro-benzyl)-4- | »300°C
N piperazin-1-yl-1,3-dihydro-
indol-2-one
o
N\_Q
F F




6-F WO 2007/006677 PCT/EP2006/063788 -56 MP C/ # Structure Name
(Autonom) M+H HN 61 C 1 1-(3-Chloro-benzyl)-4- 249.1-251.7 C N o

W(ppoeraintiyl-1H-in dole 2,3-dione 0 CI6~N HN 62 C

PCT/EP2006/063788

1-(2,5-Difluoro-benzyl)-4- 227.9-230.1 CsN O piperazin-l-yl-1H-indole
2,3-dione OF6:NF HN 63 () 1-(2-Fluoro-benzyl)-4- 261.7-263.0 C N

piperazin-l-yl-1,3-dihydro indol-2-one] ON _ F HN 647) MP °C/
-(3-Chl ro-%(?nzyl)-4- 276.1-277.0 C&Qlfl iperazin-i-yl-|,3-dihydro,
o2 B WO 20071006677 BOHEPIOLISE 68 -57 MPYSFT
H
N
57 [ j 1-(3,4-Difluoro-benzyl)-4- | 265.7-267.2°C
N 0 piperazin-1-yl-1H-indole-
2.3-dione
O F
N
F
H
N
58 E j 1-(3,5-Difluoro-benzyl)-4- | 270.3-273.0
N o piperazin-1-yl-1H-indole-
2,3-dione
o F
| N
F
H
N
59 [ j 1-(3,5-Difluoro-benzyl)-4- | >300°C
N piperazin-1-y1-1,3-dihydro-
indol-2-one
O~
N
F
H
N
60 ( j 1-(3,4-Difluoro-benzyl)-4- | >300°C
N piperazin-1-yl-1,3-dihydro-
indol-2-one
O F
N
F




# Structure Name (Autonom) M+H H 65 (N) 5-Chloro-I-(3-fluoro- 360 N
benzyl)-4-piperazin-1-yl- Cl 1,3-dihydro-indol-2-one OFNd HN 66)

WF 2011696617 (3-fluoro- 273.4-275.0C N benzyl)-4-piperazin-I-ylPCT/EP2006/0637388
1,3-dihydro-indoi-2-one O FN CIH N. §7.) 5,7-Dichloro-1-(3-fluoro- 394
N benzyl)-4-piperazin-I-yl- Cl 1,3-dihydro-indol-2-one O F N CI Another

aspect|of the invention provides a co
%herap léftlc%nx ffective amount of at|l
a_5 phiarmaceutically acceptable car

nposmon comprising a
sto meo nd of forn
|er et an % ;spect of the

MP °C/
o

|nvent| n pﬁ)wdes a method for treat

bject com

ng a central nervous syster

,om ound of fo

g Atk
r<.Padioey disorders, attent
,famyotrophic lateral scleros
lisease. Still another aspect

prising administering to the

for treating a disorder of the

n (CNS)

admigigteringia he subject a4 1.251.7°C
ula 1, The disease

BCmanic

ion
is,
of the

2}

subject

et }j'bd.lly CIICLLIVC d.IIIUUIIl. UI

f?2007/006|f’?’7]PCT/EP2006/063788

N O

-

53

maakiad-af-fareardla-L1N -\
A bUIIIlJUUI U OUTTOITToTA \0)-
1-(2,5-Difluoro-benzyl)-4-
piperazin-1-yi-1H-indole-
2,3-dione

10N
A4

227.9-230.1 °C

indol-2-one

F
¥
N
63 E j 1-(2-Fluoro-benzyh)-4- 261.7-263.0 °C
N piperazin-1-yl-1,3-dihydro-
indol-2-one
o
e
3
¥
N
64 [ j 1-(3-Chloro-benzyl)-4- 276.1-277.0°C
N piperazin-i-yi-1,3-dihydro-
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-58 Another aspect of the present invention provides a method for
producing a compound of formula (1), Synthesis Compounds of the

WO 88AtGATention can be made by a variety of methods 5 deFicaHPH&63788
illustrative synthetic reaction schemes shown and described below. The
starting materials and reagents used in preparing these compounds

genera

ghemicad (o, pr are prepared by metads kRgyw to,those skille

art following procedures set forth in. feferences such as Fieser a

ly are either available from cc

ymmercial suppliers, such a

5 Mfich
SULRES
nd

Scienc

Fieser's
$991, \i

Reactic
synthetic réae

5 Reage%ts for Organic Synthe
olurrﬁs 35; Rodd's Chemist
> Pu % rs, 1989, Volumes

ns, Wilgy & Sons: New York,

q

¢

sis; Wiley & Sons: New 10

rg-ohGaon Campounds, B
1:5 and Supplementals; ang
TR A R et

yL.Aidsativeinfsbmennethd

York,
FIseier
Organic
pllowing
pds by

ambier]

t) temperature, e.q.. about 2(

C. Scheme Abelow illustra

which the co e pyesent jnvention can be synthesized, and
varioug modifi synthetic reaction schemes can be made
15 andjwill be suggested e skilled in the art having referred fo the
disclospre contained in thisApplication. The starting materials apd the
intermadiatgs of the synthetic Teactiofr schemes tam be isofatediand
rified if. #&sited using conventional techniques, including but nat_limited o
, fiItratié, @tillation, crystallization, EArbifiEtolfapiyOXhd the Ik g0 °C
20 materiats €an be characterized usingicohvdnpipealzineds; ingluding
physica .Pﬁlgﬁiﬁ )Q%;fé%q_ﬁgotlpg contrary, the
reactio are conducted under an inert
atmosg at a reaction temperature range of
from al re preferably from about O € to about
25125 bnveniently at about room (or

[esS one

synthe
wherei

Numer
used in
Schem
Schem
2007/0

ic procgflure usable to prepar
vin, 1f; p,zL, R2, R3, Rr, R6, R
bus synthetic routes to benzin
30 preparation of the subject
' examplary. Specif

{

A

b compounds of the inventi

7sanehRBiave. 83 slefines he
igazpl nes are kno_\gl_n }a}nd
compolindSPEHY the Proceq
clekdihples-af dné Dravedur
hg Experimental section. W

59-a,' R

DN,
ejiy
may be
Jure of
e of

O

Another aspect of the invention provides a composition comprising a

therapeutically effective amount of at least one compound of formula fand a

pharmaceutically acceptable carrier.

Yet another aspect of the invention provides a method for treating a central

nervous system (CNS) disease state in a subject comprising administering to the subject a

therapeutically effective amount of a compound of formula 1. The disease state may

comprise, for example, psychoses, schizophrenia, manic depressions, neurological

disorders, memory disorders, attention deficit disorder, Parkinson’s disease, amyotrophic

lateral sclerosis, Alzheimer’s disease or Huntington’s disease.

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 (1).
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NRRINRR*R6 FNO Sty YR5Step2 Y R52 (R2m5Rs s 2\ NO2
AT\NO2 FRR(R)~\R(R2)Hy"™ N7/FH2[}N4NH bRgRde3

WRRIRNIRERL R6 R%N.R'Y R5R Step 3Step45 NH Y R reBUEticr2006/063788

(R2)m phosgene /N 6NH I(R2)m ~O ArsR FH\N R4 q Ra-)t4r R4
SCHEME A In step 1 of Scheme A, difluoronitro compound a is treated
with anfineticormpeocnd bhtopatferd compaunprovidethiswedetivfoiYpmaylom @ a

Q&NIE%%E'}% friﬁﬁﬂ%(gf 5 step 1 may be carried out in the presence of

potassium carbonate or other weak base under polar solvent conditions.
Where 38i88iBoth of R' and R8 are hydrogen, a suitable amine
proteetCord{gepratestion sHatagynnayibe tses. fallowedby.deprotastionds

fter st below. The fluoyo groups. of campound a may in certai
g R e
aralkyldfisrsteatiogondsete aratrbyeeamienibboarapog tececwith paralklyl generally

AV L 1O PIAVIC - AAKAMINS S UPRAHRIE AL MAY RS AYL LN RO Y hre
as noted above. lr!#?ﬁ)]ny embodiments compoun fi may be a benzyl

BT RS TREY b Sallud o A e préEnREpGpdures set forth in
potassiunredrbe ReteramlikEientdsbaseandén Pofan soSye it aimditibys: Bons: New
SREMOPNSIGRILLE AIRDRISR BN IGHHGECRS BT AR A PR jence

e and provide aniline compound f. A mild reducing agent such as sodium
Bithlohre i%%|é{rfﬂﬂmﬁ%lsg|%ﬁ%§trﬁa§®@éee@éa i ek etefs: Reasidpna, Wiley & Sons:
Byslizationimachiauactby. reatmens I winiiReneRemRobRdibNVidhemes are merely
illustrative of some methods by which the compounds of the present invention can be
synthesized, and various modifications to these synthetic reaction schemes can be made
and will be suggested to one skilled in the art having referred to the disclosure contained
in this Application.

The starting materials and the intermediates of the synthetic reaction schemes can
be isolated and purified if desired using conventional technigues, including but not
limited to, filtration, distillation, crystallization, chromatography, and the like. Such
materials can be characterized using conventional means, including physical constants
and spectral data.

Unless specified to the contrary, the reactions described herein preferably are
conducted under an inert atmosphere at atmospheric pressure at a reaction temperature
range of from about -78 °C to about 150 °C, more preferably from about 0 °C to about
125 °C, and most preferably and conveniently at about room (or ambient) temperature,

e.g., about 20 °C.

Scheme A below illustrates one synthetic procedure usable to prepare compounds
of the invention, wherein m, n, p, Y, R% R RY, Rﬁ, R7 and R8 are as defined herein.
Numerous synthetic routes to benzimidazolones are known and may be used in
preparation of the subject compounds, and the procedure of Scheme A is only exemplary.
Specific examples of the procedure of Scheme A are provided in the following

Experimental section.
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phosgene or a phosgene equivalent to form benzimidazolone compound
g. 20 Benzimidazolone compound g is a compound of formula | in

WHekhYeeée with the invention. Many variations on the proce8GREFR006/063788

Scheme A are possible, as will be readilysgapparent to those skilled in the

art. In one such variation, compound In may be replaced WO

2007/006677 PCT/EP2006/063788 -68 mare simply by a compound ofR R
the formula HY-PG wherein PG is a profgcting group. After completion of”
step 4, t;he protectlng group may then tﬁgemoved and the group Ra Y/(lq_

ed oub1oT lkyl grou at_no,
S ' either of R7 nd R5 are(di?y @
a subsequgnt alkny;xYI ) %‘tep may alsé begcarriedlo Io introduce alky4d NH

these variables. Schente Bibelow provides another sjnthétic route to #e /&r Ar
compounds of the inveption,wherein m, n, p, Y, R2, R3, Rn, R6, Wandr>"{"
R8 are as defined herela BFBr R2m\ Step 1 R2m\ Step 2 NAr N,8 j R’
5\RRRHsR hBr~RIRs Ar N jR4HY \ I3 RNN R'RcN %\Kﬁl R2

R *P5§6:5 A-R6 Y RY'Step 3 Y Br StFD 4 Y R5 Bromination (R@iR2 V

Oxidation (R). £)m O N\ kiR8 Ar y~-pPIfPR3.NL-Ar ‘R4 R3 R i

reduction  (R)- phosgene
NH >=o
f Ar

3T n
QR4

R

SCHEME A

In step 1 of Scheme A, difluoronitro compound g 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 g. 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.

Areduction 1s carried out in step 3 to reduce the nitro group of compound e and
provide aniline compound f. Amild reducing agént 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 { with
phosgene or a phosgene equivalent to form benzimidazolone compound g.
Benzimidazolone compound gis 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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10 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

wargeidestipound j. In step 2 compound j is treated with amiRECEGRPBGHA3788

b to afford compound c. The group X magghe 0 or 15 NRd as noted above.
The presence of potassium carbonate or other weak base under polar
selvestqdpditians miay: fakilitdte fhendadfignPol siepdn Whéya precotibptiroup.

7. d r itahl ine. protection/deprotect
B A B e STy o
indole compound k undergoes bromination by treatment with N- 20

sinimide or other bromime source (not shown) to yield 3-bromo

indole’ ¢ mp@un_d 1. Bromoindole i is then subject to oxidation in step 4 to
provide WO 20070608657 e Tiaistos/ib 3rst e dinpidingotdmslditional

SONMPAUNELEP NYPPOMRRADIS B CAMPALRAORIRIMMRA ) IR accarganten of

with the invention. Scheme. G illustrates a method for making compounds )
SRR NG T pORAIAD! AL s SaHEU LA A g mey
groue suctrdsbromirieodrothéryhble tBesnehviahilbles m, n, X, R2, R3, R4,

R6, R75R8nR B e R8s ARG ANRIRIA: BaED b LoRiEhb RIQ he
Rt1 X R10 R11 Step 2 11 O X Hz X (Rz)/ R"NB(OH)z O O 3 Ar o (Rz R

RARIQRIFED L3 B Ar FR Rr R RE R EHERME € fdelep heprn.
Scheme C, compound n is reacted with pyrrol boronic acid compound o
to afford a pyrrolyl-substituted compound p. Compound p is then 10

hydrogenatgd to yield a pyrrohidinyl-substituted [compound g. Compound
gisa, f formul@¢ir accordancge wi vention. In Step 2

O .
embBaFENtSh re R8 is hygdrogen, sufth tigh and deprotection
techniques may pe used with the method s R
ey S IR P h AL
RY R L HY' P N7
L R p B
RY R’ re A R R
N N . g
6 R 6
7R =R 7R
Y RS Step 3 Y Step 4 Y B
- Br
Bromination Oxidation
(R); ) {RE)@ (R); o
N N N
k /b?; Ar } Ar m T Ar
R’ 4 - R’ " R’ 4
R R R
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
] 1s treated with amine compound b to afford compound ¢. The group X may be O or
NRY 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 l. Bromoindole ] is then subject to oxidation in step 4 to provide
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of Scheme C. More specific details for producing compounds of formula |
are described in the 15 Examples section below. Utility The compounds

Wibtatigoiee@htion have selective affinity for 5-HT receptors, inchetifg1hes/063788

5-HT6 the 5-HT2A receptor, or both, andsas such are expected to be

useful in the treatment of certain CNS disorders such as Parkinson's

disghe@ dlmingtons 20ddise@oe;anxidtyn depressionmaliodepressioncordance
Raxchesis.Epilepsy, obsessive compulsive disorders, mood disorders,

migraine, Alzheimer's disease (enhancement of cognitive _memory)l, sleep
disordefécrae dintraisyraerastivi 4 dnaraigcomunnvadantionasls! pharein R is
aptackidakatfisia. atieniemdeficiihyparact viydisatdars(Gi ) atienéenalo,
siefisit disarder (ADR). withargual from,iyg aluse such ge coeang,

ethanol, nicotine’ and 25 Renzodiazepines, schizophrenia, an algs

disorders associated with spinal trauma and/or head injury such as g*®
hydrocephalus. Such compounds are aIsoExpected to be of use in

and irritable_ bowel syncime3g Teating @007
/063788 B62 The pharmacglogy of the cgmpatinds
YcRIt, recog . pxcegurés. The in O
inifg the affinitias est/compounds at the8 q
recepﬂoﬁan‘*the 5-HT2Akgeeptor iRbgdioligangl bindirgy, FLIPR"and roA A

functional assays are described below. 5 Al |Rs?fation and R*
Pharmaceutical Composition The present invention includes
pharm3CeliMdad Compositions comprising at least one compound of the

pr.ese'lh'@t‘égrh“é?f‘&?{e%(k 9&%‘9@%&'&@% réﬁ&%ﬁ‘{%&@ PoIFSONE acid
mixture of iISomers or a pharmaceutically acceptabjle t or solvate
PSR oy berBtana ParielktB heiBHaMsaEERAIEHIR aScuphaniedaaifdien
1aaelpptioRally gibartheraneul¢landen I QIRBRYIACHG Inokedis Nt gis a

eneral, the compounds of the present invention will ge administeredina .
FrORRL IR ahratine s, i, B R ichdn sRUpBEns whete R is
lgdmigistrativrpfopratentsithiad sepretsimitartethitiosicS vitgitie dadageh the method
Jeages.are typically 1-500 mg daily, preferably 1-100 mg daily, and most
preferably 1-30 mg daily, depending upon numerous 15 factors such as
the seD&PHS BEHEIE@ASETPERIERRAOTRHFE S PER e AEftPefpg n the
Builjedts teetjpotéaiywof the compound used, the route and form of
administtgfien, the indication towards which the administration is directed,
and the preferences and experience of the medical practitioner involved.
One O%Fdiﬁa}wmqﬁ)ﬁﬁ%eaﬁvgmlon have selective affinity for 5-HT receptors,

including the 5-HTs the 5-H'Tya 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, mocd 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.

Testing
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treating such diseases will be able, without undue experimentation and in
reliance upon 20 personal knowledge and the disclosure of this

WOHMIEREiON, to ascertain a therapeutically effective amount oPfHEEP2006/063788

compounds of the present invention for.ggiven disease. In general,.
compounds of the present invention will be administered as
pharmddeutivaniesmaiatiohib dnciudiventioselisisitabte fon ovas (inckndingd by art
huscalang (ﬂ%ﬂﬂ(&uﬁﬁe 1?@&%0%&% dapiagh @ét@lﬂﬁ'i}tﬁﬁ%tfﬂ%iﬁ%t% of test
paren eral (inc intramusc rial, intratheca

SUBeG ‘a?%%%é UReBLSS e tfﬁ%f%‘ TSF‘tH‘S’fthﬁ?@t‘ﬁ}EéBt’é]ﬁa‘Pdmg’
hﬂfﬁmtsttbfnmmhwmhatamm odénsuitiatieinw.he preferred manner of
adminisiiglin, s, asneially Aiabusina.a coeigaL daily dosage regimen

which "can be adjusted accord g 10 the degree of affliction. A compound
or com%%ﬂ%f‘@f‘ﬁ*?émﬁr‘é‘é’eﬁtq oA rﬁbﬁéﬂtét%ﬁ%ﬁt%%?%é%n%mg at least

Geaveﬁnttmaldadjuwaptetcﬁarmees},t@rndtlueﬂtﬁtdﬂﬂy@ﬁ placed iaterthe ct@tmn ~racemic

har aceutlcal corq ositions{ r‘ig unit do 9 e Thep rmaceu
1X UTre L 1ISOIMErs,or a IE) mMace 1Cd gdCC(, Sd { Or S VE% ¢ thereo (fther Wlth
compositions and unit dosag ypbe comprise conventi

hﬁ@%ﬁu@tﬁg}lﬁ@@ﬁ%ﬁt{@ﬁ&ld%ﬂm&m iggithney Wthmi a@@mmiatiaeﬂvec and/or

5@995%@@@@@@% and the unit dosage forms may contain any
swtablj effective amount o a é%& |ve ingredient 35 couﬂmensurate Wlth

the intaAESACHAN SOAR EENBlOVRE™ R BHEPRAEBIRcKred in a
dompositicils diaytbe amployéd asysdlids,ssughtabtaldets adilédstr ation for

gamsyles: sevuslds, pawders, susiained @l%ﬂ &f%ré‘%%tﬁ QpHQyIds1y,
such as solutions, suspensions, WO 2007 06677 PCT. 6/0637

pedEARYSsioHY) e&ﬁ%ﬂbrﬁﬂrﬂéa%méeteehbf b el Bl ameTding Bpon numerous

Bieppesitelies far yecialy of vaghahadminiatalion; ot Wpthe ool of the
niect esol tions arenteral use rmul tlon ontai about one

T SR R, TR TR A O S E RS 0 e

@ﬁ@mmtewqtmimmglm#@ngemabm la@e@@dr@n@Wegnamenees and

ERpeaseRialivRUREHesaasfAmRy TR RRIMPOURES S dPRRIeSETh the art of
|nvent|on be for ate in a ide varlety of aqral administratjon

LSS E’uf*’d R P ORI AR Y8USg s RS eliggge upon
p@mpﬁbé@@@tﬁmmnﬁ tbe damipmuradﬁ ibfishepbessot jnvestoteora therapeutically

aamaasically: Accepiabie,salby thefeolas e aAciNasamRantJhe

pharmaceutically acceptable 10 carriers may be either solidor I|qU|d Solid
form p?@@&Pgreneqﬁataaadaa&tié’rert%téeveamene%@tﬂe@r%%ﬁae as
p}uqamtmuest fanth dispetsible gianulesscAwdal it chirierhaychel dReakal and sub-

ore ces |ch §¥J Iso act as d|| nts fIav?ur éq %edtts
nas areniera ng
iers 1ubr|can |n age b|n ers, preservatives tablet

@uemwgﬁatﬁtgiagem@rtﬁlaﬁueﬁwpé@@wgaﬁwmdt HpEvRIess théministration

safiiergenealipis R-finalyisiyidedselidwhishis doiasmPHER thhctts?efen ed
flnelé/ divi gd active component. In tablets, the active co
Fhf &

SARAFA) A THREH G (I RaTbY RV IR FOLASSR) A Crteaipen which

¢arsbitathiested according to the degree of affliction.

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 liguids such as solutions, suspensions,



proportions and compacted in the shape and size desired. The powders
and tablets preferably contain from about one (1) to about seventy (70)

WHHIEEMO6f the active compound. Suitable carriers include bufarEHg{!06/063788
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limited to magnesium carbonate, 20 magiesium stearate, talc, sugar,

lactose, pectin, dextrin, starch, gelatine, tragacanth, methylcellulose,

Gy aisnneahoymetHitdshiredes Provaieitimy WabkedoeBhdb GrBpositerighor rectal
dKeaghhg termn RERRATAIGNTIsHnteRded teieludecthsiéainulationehibenteral use.
ctive ?ompourlpllwith ncapsul tglgntqatgrial as arrier pg{)viding 8 e broadl
AP RS SR c%lr%?)' NSRESHIER OF B0t ESFHERS g more broadly,
Hurmolinted byoa cantdr which(Kih asdariationp2ttwhthtituSimilardingly suitable

ProeiANd lnAeRgesAtsAGluded. Tablets, powders, capsules, pills,

cachets, and lozenges maybe as solid forms suitable for oral _ _

adminiSHAEIRPOIRGS IS RFHEBIETEIE BRGSO R IRLIiTR Hilsigaricty of
émmmrép'ataﬁmnsgimgtcﬁﬂgrgm’ﬂ}simwicelix&r@;&qhﬁgﬂ&&@lﬂl@iﬂgﬁ,forms
@99%8&%85@9%?%@%@;&%&%%@@&Fg%ﬁﬂg%%xw ACR.AS Q)tleEpn}QaeJignta%eutical}y

e converted shor re use to liquid for preparations. Emulsions
HeEphD BreparBipod SRRGHS s @xapapR: in Hitpbys frepitaheagpemble
selitions9haayheP BN &MidisifyinglauRms, fapaxamRISnsUdt 39 wders, tablets,
Ieﬁ:ithin, s%rbita_ (rgonooleat?d or aca i(?.‘%qu%?us sol tiorég ca[(;]dbe“._ b
IBrCpated by ‘disSoiving e Active SBTBOHEHE I AT Snd A08Hg Sty be one
wolovants bilavers, witiahitirersisandithickbring, dgentyinmugous solubilizers,
[RUPRENSIANS ARG RIERRIGthAY disPasNgiva e i %%ng%&%fi%@ts, or an

etic

component in water with viscous material, such as natural or syn ) o
GRS RS AHER A CEN BROYET SO thE FPE oA R Cetifos 1t Sty which is
avelktknowinhsusp@ndindi edents:tSelidifqrengrephratides, notude watutignsient
SUSPANSONS, N0 IO, 20071000677 PTIER2O00I0GTTERC.04 SIS

nd may contain, in addition to the active component, coforants, flavors,
HBRTYeRs Bkt Ragifidil) Hisshenamsiectsrissd; dibpdrandess and tablets
pRiekapBrsoseiubitzinabagestis @ndihpditecthf COMppLRes ff e active

issent vention mav be Tormujaled for parenicral b administration (6.0,
%ﬁ%?euc |dn,'1‘or examp}e Bolts mjection’or contindous ihtasion) “and ’
msylssipregented. irlenivges dafime. pestpolgisiprdafitedeslpimgeg agmaith,
HOHPIRIRION O Bavii-desecoptaingss, With.am addedResERY 8B er, and
The compositions may take such orgw as suiﬁ nslo%(?)lil solutions, or
*éﬁﬁ%f&igﬁ?n“m P EHIEHIE vEHIIEIGE - 0eRs §Fe“§fa iBHEAR R fldBagetve
pohpetinylews lgiyecap Ekamp esof iollyseanomraguecds §@ carsidespdithehtshe active
c%%\fﬁmélﬂr\n\/ﬁl? '8}%{{18 [&@ylggﬁﬂJ%EQECPBéY 3 E@(}%}? Y(éfp l%%ﬂ ﬁssociation

vegetable ails (e.g., olive ail), and injectable organic esters (e. _
Bidate) Suidrhayaebrttin ddrmetb g ededu Bl sresary carsttisy pills
cathialsi iy eicagepenging assisthilizing sandisydspersingiageiisation.

Altem.%}%%]lyfog%sa?%tiit\é Fg ﬁ)rle %gpgiépnal}}{%? é?j gr? %%?rdgqgénﬂfg %?mgjq'e% rations
no 1d or by lyopni IZation tTrom solution for

aseptic Isolatio sterile sol
including emulsions, syrups, elixirs, aqueous solutions, agueous suspensions, or solid
form preparations which are intended to be converted shortly before use to liquid form
preparations. Emulsions may be prepared in solutions, for example, in aqueous
propylene glycol solutions or may contain emulsifying agents, for example, such as
lecithin, sorbitan monooleate, or acacia. Aquecous solutions can be prepared by
dissolving the active component in water and adding suitable colorants, flavors,
stabilizers, and thickening agents. Aqueous suspensions can be prepared by dispersing
the finely divided active component in water with viscous material, such as natural or
synthetic gums, resins, methylcellulose, sodium carboxymethylcellulose, and other well

known suspending agents. Solid form preparations include solutions, suspensions, and
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15 constitution before use with a suitable vehicle, e.g., sterile,
pyrogen-free water. The compounds of the present invention may be

waorenuiaiedrfor topical administration to the epidermis as ointmemeP2006/063738

creams or lotions, or as a transdermal pgich. Ointments and creams may,
for example, be formulated with an aqueous or oily base with the addition
efisilitabie divickeniogand/or gellingragentsadidiionsipaydae, 201éoamy|atedrs,

Wéﬁ?il%%ﬁ%%‘u 'elljg, %t%g%l?%% %El]]t%%\ﬁlg\%&ee{ql&réald?ésgrg%qtsa{ 5% eggres,osﬁ)lubﬂizing
more “emulsitying agents, stabilizing agents, 1spé)rsmg agents,
dgperiif ghedists, thickening agents, or coloring agents. Formulations

suitablgfertapical Ao nistatiam e AU A NeUde Q28BS  parenteral
pgmpriﬂrég ac}ive ejgits in a flavored b?sg USU%}’.SUCWSG and acaci&%r.
LG LN BaSthe DOBSBHEh S the 486 TRB RN 40 FRARBINE Gftion
asdgelatinerang 26hiycarindose mrmdseimp@bm};&qig@éﬂﬁdngﬂﬁmshe@ volume
GRTRSISING e BGtN&NIedigREIN A SHItaRIE] 'ﬁ%&%ﬁ@ - The compositions may

compounds of the present invention may be formulated for administration
Dk eSUEP AaTTBrias USSR R NARS-SUCHIL SO RLPE oP TatH sz vehicles, for
otyoerldesimiicocmaaduetes isliysihyletied wad theaagtive cOmilponemhisgucous
IPReeem MO ganaqush [RIEAMRIG: RN RIS S MARR e plycol
omogeneous mixture Is then poured into convenient siz d Mo ds,
MRS tBls 6B anlivE so ity TR Bdpipatme S8 ethEcsresdi inceintiond may
savberdormuaied famyagionl asministialion: ReSsAiasHABBeYSspending.,
g‘r{%a]ms,%gfelay(ﬁa&tgs,_foams or 5%@’5 con m}ﬁ??g,lnt. addition.to the aggr:ze der
THOYSAIRRERHCH AR BT RASWH T 2t &awgg FAe™3E R powder
ompobkds:dfthespras estlamvantioneniaypdal fortrmulsoed fortiasdtom solution for
aq{awﬁ;@%@&g@@swﬂﬂm%ﬁme%eﬁf&%pag.%&ﬁg%@gé@ﬁ& 19a10e

nasal cavity by conventional means, for example, wi ropper, pipette
or spralP THETBRHASIS RS SSRORKSHEE P 11 PrEpnpksE Srsw sy
mdayibéstprdvid ed tire @sihgie snsuittidasesiarenin thddaties,case otansdermal

10RPSHRLRIGY nd@%a%%ﬁ?,%? &\éﬁﬂz@’ RS RAUSHL AdMNISIEINAAN. o+ oity
ppropriate, predetermined voftime of the Solution or suspensm_n.cfn the
bacevaial iprdditing ¢hayteb kst nsradamipriible saeriss lftions may be
foeiRiNgEIamizing s PHR- tasthe ConmpruRds:af e BE8$ERtng one or more
invention mq%rtf% far%gﬁlya}gedaf% %e(ri?sol_ ?dminisgratjon, Rarticularl to thﬁ .
?Ienslplr O et and |nc1ué€in§ intrandsal danmnist-Shdn. FHE &6 %Ltj}ﬁi& enmg
sgithie ne allgring/esenss dib paniets size fieb xamipigiof thibn orideridbfive ¢5) mouth

MIRIARS0kI8sSe HFNMRAIRIE SiZe1MAY. ReveRiained RYMAFRSIHWA dMcacia or

the art, for example by micronization. The active ingredient is provided in .
Baspcanill A I RRRRITIN G Gaitehiee efseait QuEhiggrhbase such as gelatine and
giyteroftuorccardyen(CRC);iforekampthy dictd erodiftidngrietheie, ingredient in a
qt?odg}?@gne, or dichlorotetrafluoroethane, or carbon dioxide or

rbtacely . |
other suitable gas. The aerosol may conveniently also contain a

The compounds of the present invention may be formulated for administration as
suppositories. Alow melting wax, such as a mixture of fatty acid glycerides or cocoa
butter is first melted and the active component is dispersed homogeneously, for example,
by stirring. The molten homogeneous mixture is then poured into convenient sized
molds, allowed to cool, and to solidify.

The compounds of the present invention may be formulated for vaginal
admanistration. Pessaries, tampons, creams, gels, pastes, foams or sprays containing in
addition to the active ingredient such carriers as are known in the art to be appropriate.

The compounds of the present invention may be formulated for nasal
administration. The solutions or suspensions are applied directly to the nasal cavity by

conventional means, for example, with a dropper, pipette or spray. The formulations
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surfactant such as lecithin. The dose of drug maybe controlled by a
metered valve. Alternatively the active ingredients may be provided in a

wdaeniakesdry powder, for 15 example a powder mix of the corrpaiRténsa63788

suitable powder base such as lactose, stakch, starch derivatives such as

hydroxypropylmethyl cellulose and polyvinylpyrrolidine (PVP). The

pewde heaviide il hfgin*ghacgehmhe«;e dsahcavitheThecpowder aampgsitionpipette,
& I nt nit dose fo m.for.example in capsules L& rtr idge

ﬁ%%ynpdy g’%?r?llgvgrg %%gtlé (rﬁcl)’rrirlln\}\?hcllgﬁl%hen 3.8% § d.t(i‘ ermlgeg volume

a&ﬁhﬁﬁ@ BHOd By PSS O amﬁméﬁe obAAHE: d@@ufé@w hﬂﬁ@b!ﬁf@h@b&ﬁaﬂlp}@ by

b\%megﬁi&ﬂcwﬂhgﬁnt@mgmgg@% pékapted for sustained or controlled
releasergdmlnlstratlg c[x he active.in redlent F exam
28 Mt VNt

compolRGSHP R I8 Bk TeTSa ke sl
sUibcutandous pdrugudely eoyt idexdgpise Dhesea elﬂmenychybmnstmasal
Avantageous Whenlsustained. ig1gase-al the.comp ﬂﬁ%l@%%?é?‘@ia?ﬁﬂle of the

when patient compliance with a tréatmerit regimen is 25 crucial.

OB IRES Ih BB AP et %Véi%§%?é’¥?&?§é¥h‘9%%€ﬁé‘%h‘ﬁ‘own in
Eﬁena acﬂdnensmelﬁtel isk sujepomizdther cafpaciet of gnteiest canalsidim a pressurized

\Q{ﬁlaa@}c%i eﬁéﬁﬁ cggucﬁ]i? %8{10?091 01@ M on %?F Cg, for eeam gﬂe

ylazacycloheptan-2-one). Sustained releéase” delivery sys

Iﬁ%ﬁ@ﬂ%@ﬁ&ﬂﬂ&ﬁ@du%l%mﬁ e gupdanneartaleh by sergdapprethane, or
uaj@ﬁimo{m §ubdﬂm@tmlgﬁ8ﬂmaa%@@m5}%mﬁ@ﬁﬂy dAR@diithin a

luble 30 |con rubber, oy a biodegr able
Sm %cpl)%rfylac |cdgc(i nl % C‘!ﬁ% L(litllgg.l éﬁr‘a? blﬁgﬂa?g gr%f é%}/ﬁlﬁn){‘dve
ahm togage lﬁmmslvmtsgmdtdntm&yé)pmpmmmls Sulodiviideltyiprowgait, for
8&%@31@9@%@%&9{9@{&%@%%aosf.ufta%%q%(fe?me@ﬁm AR starch,

dosage form can be a packaged preparation, the package containin

?ﬁ?gﬁb‘ﬂ&ld@éﬁﬁﬁé%‘éfdﬁn}@{ﬂ’éf&%ho By Redkedese 4as Rely Hay e ghgm (PVP).
'Bﬁegnymdms,anmahsm fanmpohe i Adso,akh.‘ecmﬁ)d@&g@of@ﬁm campeshion may be

L
B R b S R D Y 88 Wtine or
W@*Ff&ﬁ%é?%@’?%@ UpB IOt JuubrAgREAHEE M HTaNCaR s a AT
formulatines @é@r@@%ﬂﬁﬁda@oﬁ%ﬁ@@ﬂepﬁb@ﬁﬁ@%ﬁ@%ﬁ’éﬁﬁﬁ@@d%ted for

199 by E.W. M rt Publishin t? mpan
Su(?lf’?%nn%éés on??ﬁennégl \(}xa(f’]allitifl ré%?esen atl \(ﬁgep Cé.llyr%énc%ge & ?:0 example the
¢ormw@mfébmm¢ﬂﬂg smroripound b theprbsehtinventismraskor subcutaneous

Aescabidin dbaesEiaRRIasIREIOWy sl AMEPAE2n SIS pstained release of

'EH aratlons and examples are given to enable those skilled in the art to

BRI MBS AN DS REHER FHPLLRTR HObAErR PRy Foeimen i
should Aonne it contigderdatas! lifvitiegy thetsoopecf- the dntigntian dlito an skin-

ABRESNABRFNG YA e A0, LRR"SPRRALY R ARIEO bR AMRE d with a
penetration enhancer, e.g., Azone (1-dodecylazacycloheptan-2-one). Sustained release
delivery systems are inserted subcutaneously into the subdermal layer by surgery or
injection. The subdermal implants encapsulate the compound in a lipid soluble
membrane, e.g., stlicone rubber, or a biodegradable polymer, e.g., polylactic acid.

The pharmaceutical preparations are preferably in unit dosage forms. In such
form, the preparation is subdivided into unit doses containing appropriate quantities of
the active component. The unit dosage form can be a packaged preparation, the package
containing discrete quantities of preparation, such as packeted tablets, capsules, and
powders in vials or ampoules. Also, the unit dosage form can be a capsule, tablet, cachet,

or lozenge itself, or it can be the appropriate number of any of these in packaged form.



1-Ben zyl-4-piperazin-l-yl-1,3-dihydro-benzoimidazol-2-one The synthetic

procedures described in this Example were carried out according to 15
WaREY34eds shown in Scheme D. F CND™ (N NOz Step 1 N SE&F/ERIP6/063788

NO2 F HNNBoc \ F -CH NH NH z z CNBg (NSoc (N) Step 3 NJ Step 4 N

Step 5 N NaS204 NHz phosgene HCI N &NH N~O N>=0O SCHEMED

Step 1Q0d-@:Flbiorph2rniterphcenyl):piperadiheil-tarbokicracid: described in

K%%Wrﬁsl‘ﬁé WEROQAOPBRALRE PIERAAYSHIBI AR 78 IE W Mﬁ?a%f{ack

Steﬁ)_ N FEHN~NBoc F NO2 To a solution ofpiperazine-1-carboxylic aci _
FerliRiiped<tarnanyo iy gditiomBsinn: R irhethisifBiGaR HE Ry aceutical
fotasiition cachoriaiey 8 303hud@ mimehfekowredebyon are described in the
-difluoror2-nitro-benzene (0.159 g, 1 mmol). The solution was stirred
> %B%mﬁﬁ%g%wét room temperature, and was then diluted with 50 mL ethyl
ether. The organic phase was washed three times with 50 mL water and
once Witk AdmnEdrine, dried over sodium sulfated, and concentrated in

vacuo g give 0.314 g (0.965 mmol, 96.5%) of 4-(3-fluoro-2- L
o pHERy B BB Lo A BH B A A ELiGr S B e i the
MSo226r(MileBOOREYsstd] Steht @ practice the present invention. They should not be
10 &hERePIVSAIRG e ML QAR iPIRCLAGNE heARROXWIG AR taTaR M ve and

ester CNBoe CNo~e N N Step 2\ NO2 NO
representative thereof.

Example 1

1-Benzvl-4-piperazin-1-yl-1,3-dihvdro-benzoimidazol-2-one

The synthetic procedures described in this Example were carried out according to

15 the process shown in Scheme D.
NBoc

@l ()

5 o5 (E]

Step 3 Step 4 N Step 5

N
B e ————— i
NaS,0, NH, phosgene ﬁ HCi H
=0 =0
NiH N N
=\
() ()

SCHEME D

Step 1
20 4-{3-Fluore-2-nitro-phenvl)-piperazine- 1-carboxvlic acid tert-butvl ester
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25

F CH2NH2 / NH 4-(3-Fluoro-2-nitro- phenyl) -piperazine-I-carboxylic acid
tert-butyl ester (0.300 15 g, 0.923 mmol) and benzylamine (0.110 mL,

WA BHSION) were combined in 1 mL dimethylsulfoxide with patassieens/063788

carbonate (0.318 g, 2.308 mmol), and thg+eaction mixture was heated to
120C for 2 hours. The reaction mixture was poured onto 100 g icewater
and extracted twice with 100 mLethyl acetate. The comb f&&lb@rganlc
phases were washed twice with 50 mL water, once with 50 mL brine
dried over sodium sulfate; 20 and conce ratqd in vacuo: }Q residue is
purified by flash chromatagrapiy (1%10.%41_ﬂh.;/l acetatg in hexanes) to
afford 0.208 g (0.50 mihol, $4%) of-(3- lamino-2- NO,
nitro-phenyl)-piperazine~k=Carhoxylic anld teriNButyl este 413 (M+H)'.
25 Step 3 4-(2-Amino-3-benzylamino- ph@ﬁy{S-plperazme |- carb5xyllc acid

tert- bu% %%@EM%Q (%Ogﬁé%f?@e? { PE{T&@%%%@AQ@%@%@&& MBRE N mmony

A’solution

N Ste

@Ebéﬁﬁ aﬁ%m&ﬁldﬁtmwéwly 9&5@%&%@1 PSR abid FenmpeRy followed
@@B{&M@,ﬁﬁ&&ﬁﬁmdm1méemmbwamdedﬁ@ra\mluﬁﬁed 30 minutes
sodium dlthlon te 05 5 4 r and ereacton
R BRSO3 S IEO 1 Rk WREh AR e BRa bhase

veo et dorertempenat i) mhdvesicertieted \mtba’iélmd)rermdhecd over sodium
gfranal. @wg&s@g&ﬁeﬂeﬁ@rﬁwoi?t%ﬁmﬁs glﬁg@g%g}%ﬁr%ﬂs%dm (3-fluoro-2-
vacu or ours to give 0 0 amino-3-
G B NI SAb T A BTG Gt L RS (M-
BOERHY" Step 4 10
4-(1-Benzyl-2-oxo-2,3-dihvdro-1H-benzoimidazol-4-vl)-piperazine-l-carbox

ylic acid tert-butyl ester CN~e CNe N Step 4 N) ~NHZ phosgene H | ~a

NFI N SR solution
of4-(2-aninBed-PRnzyiapinarphenyiipipgrazingd-cathbyyliiaaifl tert-butyl ester
tert-butyl ester (0.176 g, 0.459 mmol) in 1 mL dlchloron}géh ane was

added | mL of ZA@aqueous sodium carbonate. Phgsgene (0.261 mL of

a 1.93 M solutiort in toJeuene, 0.504 mmol) was added drgpwise to the
fve minutes. St# was continuepl for two hours as
SO|Id was filte HO,

stirring solution o
a fine white precipitate formed
precipigte ygs

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 vaco. 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-benzviamino-phenvl)-piperazine- I-carboxvhe acid tert-butvl ester




dried under a stream of nitr ogen to give 0.112 g of
4-(1-benzyl-2-oxo-2,3-dihydro-1 H- benzoimidazol-4-yl)-piperazine-

WO-2eYiodadic acid tert-butyl ester as a fine white powder. 20 MBCHB92006/063788

10

15

(M+H) ". Step 5 .68 -
1-Benzyl-4-piperazin-1-yl-1,3-dihvdro-benzoimidazol-2-one WO

2007/006677 PCT/EPR. /063788 -69 H CNBoe Step 5 N HCI N
N N To a solution o 0.1&2 g of lg
4-(1-benzyl-2-oxo-2,3-gitiydro-1H-benzoimidazol-4~y)-piperazine-|

-carboxylic acid tert-butyl est%r in 15 m*8ifly| acetaté with 5 mL ethanol
is added 3 mL of 2M@tharoli hydrogeagioride. ff [ting solution is
refluxed for 5 one haur, ahd on cooling, a solid pre tes. The solid is

filtered and dried over nightNﬁ*nde vacuum to give 82 mg'df 1-ben
zyI-4-piperazin-I-yI-I,3-dihydr- idazol-2- one hydroch '-@ MS:
hutA \n Ep 1
p

309 (M+H)". Similarly prepared, sing 1-methylpiperazine

instead of piperazine- 1-carboxylic acid tert-butyl ester, and omitting step

5, was’1 SBeHAA-al fipérReiny RN 032 1O (i HgRRBYDe R ST, bt cpraRBYIIC acid

MﬁdbfZﬁ éwﬁdm(ﬁ@,\mwlﬁﬁ &ﬂﬂﬂﬁ\ﬁegdﬁbe%aﬂmﬁﬁs%?dkd]ﬂgﬁ@émgi%l sodium
3-dihydro- oimidazol- 2- on e.The synthetic procedures described in

S L R e Bl R R <5
B0 Poom/0066 77 PTTVEFRR006/068Z83 070d +00 Foin NOStapiteCind

SR N i3 NO2E SR FaN EHR gv!/\%l%fgpe%\lﬂt%ﬁ@paﬂ@v@éeﬂlé]ed and
H. Na2S204 NHz phosgene | \ N> H,, P O NH

dried under vacuum for 1% hours to give 0.17%%?&.245 mmol, 90%) of 4-{2-amino-3-
benzylamino-phenyl)-piperazine- 1-carboxylic acid tert-butyl ester. MS: 383 (M+H)".
Step 4
4-(1-Benzyl-2-0x0-2,3-dihydro-1H-benzoimidazol-4-y])-piperazine- 1 -carboxylic

acid tert-butyl ester

ENBO(} NBoc

N Step 4

- O
cafiaalivos
O 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-2-0x0-2,3-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-Benzvl-4-piperazin-1-vl- 1.3-dihvdro-benzoimidazol-2-one




NBoc N 1~ OH ~N Step ~6 1’0 H Step 7 0/ N~O N H HO " NBoc N~O
HCI | N~O SCHEME E Step 1 1-Ben zy-3-fluoro-2-nitro-benzene 0\ F

WEHAPNO02 Np2 F CH20H / F 5 To a suspension of sodiurehydiziels/063788

10

(1.522 g, 38.06 mmol) in anhydrous DMkgg(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 mihutes. 2,6-
Difluoronitrobenze N% 46 g, 31.72 mmol) was adge the reaction
mixture in one 10 ort The reaction mixture Wasi tirrgd for an hour,
and 100 ml-water angl 10Q mL ethyl ackR ﬁ; were addegd The layers were

separated, and the agueows layer wastextracted with ethyl
acetate. The comb rgémé)layers wene washe water
WO 2007/006677 r O

2006/063788 -71 and 100

give 6.818 g (27.6 mmol, 87%) o -benzyloxy-3-fluoro-2-nitro-benzene as

a yeIIOWOCH'IS()M&ﬁéBQMﬁ@bf&A&@@f@@&’eﬁdﬂmﬂﬂﬂﬁﬁmaHnB&Sniﬁiﬁ@idazo1—4—
drox eﬁg é Icar aml jd fert-butyl ester ce of henzyl

e R SR AN S Py PSR A v

reearfhﬂfzma @é%@rf Wse@w»ém Ipdoss)chdwid e Benrggiliiagsehytion is refluxed for
BNy ad: BHB%rP&b@HrﬁQ)a@(B‘Hd%?@&@@@WE@Q}NQ% MAZ-cY Ll ANEA N ioht

lin%éPOtassmm Car%(%nfﬁltgeo(a 197}’1‘ -f)l;gg;m%l? Sf?d%dsq}y?ilo elx%t'l(ggl? azol-2-

Hﬁy\‘dﬁ@ to mve

one hydrochloride. MS: 309 (M+H)".

Similarly prepared, but using 1-methylpiperazine in step 1 instead of piperazine-
I~carboxylic acid tert-butyl ester, and omitting step 5, was 1-Benzyl-4-piperazin-1-y1-1,3-
dihydro-benzoimidazol-2-one. MS: 323 (M+H)".

Example 2
4-{ Azetidin - 3-vimethoxy) - 1-benzyl- 1.3-dihvdro-benzoimidazol-2-one

The synthetic procedures described in this Example were carried out according to

the process shown in Scheme E.
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3-fluoro-2-nitro-benzene (6.818 g, 27.6 mmol) and benzylamine (3.32 mL,
30.34 mmol) in tetrahydrofuran, and the resulting suspension was heated
WRRAITAEsFGr 2 hours. After cooling to room temperature, the NRKEFPWEE063788

poured onto 1 L of ice water and extractegh 15 twice with 150 mL ethyl.
acetate and twice with 75 mL dichloromethane. The combined organic
fractions were dried over sodium sulfate and concentrated in yaguo in the
presence of 25 g. silica gel. T eloaded silica gel was sub ed to
flash chromatography (8% to 35%0 ethyl acetate in hexanes) tofgive 8.118
g (2428 mmol, 88% of benzyl- -benzyloxy 2-nitro-phenyl)-amine as an

orange satid. M ilsoN prepared 8 simijar fashiag o,
sta ith [2- ( oro- -2- n|tro oXYy)- ethy ethyl-carbajic_acid
tert-butyl &ster r @%Bénzy AT 2- nltro- oXNEthyl] NH
-methyl- carbamlc acid tert-butyl ester. MS: 302 {M-BOC+H)'. Step 3 h]“’*@
*-Benzyl-3-benzyloxy-benzene-1,2-diamine 25 WO 2007/006677
PCTIEP2006/063¢88 - 72 9 0 Step 3 \ NO2 Na2S204 NH cCNH2 NH

A solution of be (3-benzyloxy-2-nitro-phe amine (8.116 g, 24.3

mmol) in 500 mC¢thanol was added to a solutioh of sodium thlosulflte

(29.0 g162.8 g.) 1,350 mL wategat 100C whitgystirring. The rea

mlxt_mu heatedi{or 30, minuteg AL 1S 5 temp rattjre and thETTgUEAED"
and corfcéntrated acuo. The off-white SO|Id bmlpltateszwa
filtered and dried ov&rnight under a stream of ni o“ to give 6 77 g
(22.24mmol,91.5%)of Ngﬂﬁazyle-benzyloxy-benze '
MS: 305 (M+H)+. Prepare similar fashion, starting Wit
[2-(3-benzylamino-2-nitro-phenoxy)- 10 ethyl)-methyl-carbamic acid
tert-butyl ester, was [2-(2-Amino-3-bemaylamino- t

pheno>F<‘y) ethyl]-methyl-carbamic acig tert-butyl ester. MS: 3 +H)+
Step 4" 1-Benzyl-4-benzvloxy-1,3-dihydro-henzoimidazol-2-on O Step 4

H W&h=osgene 11\ $er © ' S’fep?
N “ha
: NBoc >’=O >=0
o

SCHEMEE

Step 1
1-Benzyvloxy-3-fluoreo-2-nitro-benzene

Step 1

NG S ?
F QCHQOH .

To a suspension of sodium hydride (1.522 g, 38.06 mmol) in anhydrous DMFE
(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
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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NH N \-- OV 15 To a solution of N"
17-Benzyl-3-benzyloxy-benzene-l,2-diamine (4.60g, 15.11 mmol) in 100

wampidigkieromethane at OC was added triethylamine (4.201 mitG'BBI2206/063788

mmol) followed by portionwise addition_ofjtriphosgene (1.57 g, 5.29
mmol). The resulting solution was stirred for 2 hours at OC. The reaction
mB(ﬁiﬁ)(érmIabraika\Aieidd@vwaatnﬁitmmolfmtemﬂemhummmddﬁaswhm dddedsidting

2O BLMG eagﬁ%ﬁ%?@ﬁﬂ'&%ﬂﬁ& V%é%(?] %%’%%tf‘f NEA L 3 1o

10% aqu 0 mL satura ueous so |ca onate, an

%@%L%m{é’?@rf@alabéﬁs’m rhr %‘%ﬂfé’ﬂ@xﬁﬁdf%ﬁée?ﬂ%hféhhﬁi%%ésté yellow oil.
Mige24H60vp-£13.92 mmol, 92%) of

e L S eSS o SR A0 i i
mfabsmﬂum&a%@m%@éhm@mmqwmm%&sEhénzrylhmm@-phenoxy) cthyl}-

RegRpamaivmet ylnasamic agd terRutyrsign, was
[2-(I-Benzyl-2-0x0-2,3- dihydro-1H-benzoimidazol-4- onxy) ethyl]

-methyl8&fbamic aC|d tert-butyl ester. MS: 398 (M+H)'. 5 Step 5

N~O H2 Pd(OH)2 N N To a solutlon of
1-benzyl-4-b oxy-l,3-dihydro-benzoimidazol-2-one (0.8
mmol) in 10
(0.270 10 mg;
hydrogen gas
and then filtered
give 640 mg (
1,3-dihydro-be
6 15
3-(1-Benzyl-2-o0x0-2,3-dihvdro-1H-benzoimidazol-4-yloxymethyl)-aze
-1- carboxylic acid tert-butyl ester CNBBoc OH H Step 6 0 H

Potassium carbonate (5.71 g., 41.4 mmol) was added to a solution of 1-benzyloxy-
3-fluoro-2-nitro-benzene (6.818 g, 27.6 mmol) and benzylamine (3.32 mL, 30.34 mmol)
in tetrahydrofuran, and the resulting suspension was heated to 110°C for 2 hours. After

T
AL
G)e
©

cooling to room temperature, the mixture was poured onto 1 L of ice water and extracted
twice with 150 mi. ethyl acetate and twice with 75 mL dichloromethane. The combined
organic fractions were dried over sodium sulfate and concentrated in vacio in the
presence of 25 g. silica gel. The preloaded silica gel was submitted to flash
chromatography (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)-
ethyl]-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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N~~ NBocO_ HOF1/ To a solution of
1-benzyl-4-hydroxy-1,3-dihydro-benzoimidazol-2-one (0.100 g, 0.417

WOnolp@eadr3-hydroxymethyl- azetidine-1-carboxylic acid tert-bel/@stn6/063788

(0.078 g, 20 0.417 mmol) in 0.5 mL anhyglyous THE under nitrogen was

added triphenylphosphine (0.109 g, 0.417 mmol) and diisopropyl

azodicarboxylate (Q.082 mL, 0.417 mmol) dropwise. [
) : .

was stirred for 24

Esterasac

-1-benzyl-1,3-di
H OStep7OH NF MN 5
3-(1-Benzyl-2-o0xo0-2,3-dih i )
I- carboxylic acid tert-butyl est# mg (0.14 mmol) was dissolved
ml -ethanol and combined with 0°5 mL2N ethanolic hydrogen chloridé and

refluxed foru3 i uasywtmbwmmglwwm@pea@lpimiﬁsm ¢06lNQg4s mmol) in
d dried u rvacuu for 18 hours 1 :

Jﬁ%\zé\? ne ‘gl/Fnaeif oxys) ?L%)eiﬁ%)/ E} hmgro er%zﬁgﬁlﬁ3 az I’-% 4 Seg') in 350 mL.
\yasireslieid &“evel@ia Whiie solifie thwmseen@s Mecd 1or Rieppnmtay this
f%%&i%&omﬁp%ﬁ%%éiﬁ ms&g&ﬁ@ﬂ&%&i@?@éhm@mﬁﬁh@ solid which

riate a or rotected amino alcoho
o e A DRSS  ing bR GBS 7 &
{3 AP 186, 5118% IBOCNFIB‘F Bah@yMS)@Z@IQMﬂ-bbmemBhﬁz@iaml(myrhdﬂdaﬁ}s
g@mmethoxy) -1,3-dihydro-benzoimidazol-2-on e (racemic), MP:
26.0-228.9 C (HCl salt). MS: 324 (M+H)+; 1-Ben

2y-A-(BSORERAB-Y IR BRI A B d 4Gt beprdamip o-2-nitro-phenoxy)-
Q691163 3-Catbital isalt)d ME:- B4/ I(dteH waQitd(2- Amino-3-benzylamino-

phenoxy)-ethyl]-methyl-carbamic acid tert-butyl ester. MS: 372 (M+H)".

Step 4
1-Benzyl-4-benzvloxy-1.3-dihvdro-benzoimidazol-2-one

O Step 4

S ——. H
@:NHz phosgene N>=O
NH N
-2 ~©

To a solution of N*1*#-Benzyl-3-benzyloxy-benzene-1,2-diamine (4.60 g, 15.11
mmol) in 100 mL dichloromethane at °C was added triethylamine (4.201 ml., 30.22
mmol) followed by portionwise addition of triphosgene (1.57 g, 529 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-dithydro-benzoimidazol-2-
one as a tan solid. MS: 331 (M+H)".
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20
(R)-I-Benzyl-4-(pyrrolidin-2-ylmethoxy)-1,3-dihydro-benzoimidazol-2-one,

WOMROZA8E241.8 C (HCI salt). MS: 324 (M+H)'. Example 3  PCT/EP2006/063788

4-(Azetidin-3-may)-1-benzyl-1,3-dihydro-benzoimidazol-2-one The
synthetic procedures described in this Example were carried out
accordingjiared5Srtheiprdee §sisioovwnaini Gehéhn €2H MW 2RO /08066 Tatn in o -

SR o Coar e (U oo
@W@@H @05‘?&)&{ 0-4-yloxy)- Cthyll methyl-carbamic acid tert-butyl ester. MS:

3ogl-Benzfiydryl-azetidin-3-yloxy)-1-benzyl-13-dihydro-benzoimidazol-2-o
ne Ol-g§te 1iNNO/ N~OOYON ON/N 5O0H To a suspension
ofl-be = -hydroxy I 3- dlhydro ben20|m|dazol 2- -one (0.104 g.,0.433
; [t : iemol) in 0.5 mL
anhydrous TH was added trlphenyl phosphine (0.125 g., 0.477 mmol)

and diisopr zodicarboxylate (0.093 mL, 0.477 mmol). The reaction
mixture was ed for 2 10 hours, then concentrated in vacuo and

purified by preparative TLC (2% methanol in dichlorometharje to],glve 78

mg (0.17 mmol, 89.5%) of4-(1-ben zhytsp-azetidin-3-
loxy)-1-benzyl: ihydro-benzoimidaz e as ayell ss.)?f@.
yloxy)- y M>:O dazelizppe asay >

462 (M+H)+.

o

To a solution of 1-benzyl-4-benzyloxy-1,3-dihydro-benzoimidazol-2-one (0.875
g, 2.64 mmol) in 100 ml of 1:1 ethyl acetate:THF was added palladium hydroxide (0.270
mg, 1.923 mmol). The reaction mixture was purged with hydrogen gas at 1 atm., allowed
to stir at room temperature for 2 hours, and then filtered through celite. The fltrate was
concentrated in vacuo to give 640 mg (2.64 mmol. quantitative) of 1-benzyl-4-hydroxy-
1,3-dihydro-benzoimidazol-2-one as a white solid. MS: 241 (M+H)™.

Step 6
3-{1-Benzyl-2-0x0-2.3-dihvdro-1H-benzoimidazol-4-vloxvmethvl)-azetidine- 1-

carboxylic acid tert-butyvl ester

NBoc

Ot
H
N

O N>=0 Step 6 é[!ﬁ
@ HO/’—<>NBOC N>‘=O
O

To a solution of 1-benzyl-4-hydroxy-1,3-dihydro-benzoimidazol-2-one (0.100 g,
0.417 mmol} and 3-hydroxymethyl-azetidine- I-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,



Step 2 4-(Azetidin-3-yloxy)-1-benzyl-1,3-dihydro-benzoimidazol-2-one H
~N/~NStep200 NHCINN 15\/\/WO 2007/006677

W(pEtieess06/063788 -76 4-(1-Ben PCT/EP2006/063788
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zhydryl-azetidin-3-yloxy)-1-benzyl-l,3-dihyglro-benzoimidazol-2-one (78

mg, 0.17 mmol) was dissolved in 0.33 mL dichloroethane and cooled to
BEOlndelr 3itrbgeny] &-Chioroethyivénioidioprrare fOdes Mty oxyBe thhiotyetidine-
wag sednedropwissinaestdhessalitionvasgefivxed fer2 hours,
conceg%rate]d in vacuo, and dissolved in 20 mL 5 methanol. The solution

was r for one hour, concentrated in vacuo and dissolved in 75 mL
dichlorérivethiadie - uythtbib oegultirigsollfidndiasiwashed v 26 1o AM
aqueous potassium carbonate and 75 mL water. The grganic phase was

dried over sodi;?%lfate, concentrated in vacuo and puyrified by flash

(3% methanol in dichloromethane) chromatography ive 42 mg (0.14
mmol, 82%) of 44(azetidin-3 10
yloxy)-l-benzyl-I,3-d# ydrﬂ-benzoimidascdp%one as a cleapoil. MS: 296
(M+H)+. The corresponding hydrochiofige salt, prepare N
recrystallization @ tOI)#tEl, gave a melting point .O-}&@O C.
Example 4 N N
1-Benzyl-3-methyl-4-(2-methylamino-ethoxy)-1,3-dihydro-benzoimi
-one 15 The synthetic proceglureg described in this Example were
out according to the process shown in Scheme G. CH3 CH3 CH3
IOJNBS&I(MI\I?EJIJMB@%J%Q%%H@%Q&& mbg’elﬁl@iag%}@z&d%hwﬁemm&bl%ineu1-
> 'N~O Q=0=0 tep . .
B0 SR IR A ST 3 i R B tabisch i O el and

combined with 0.5 mL 2N ethanolic hydrogen chloride and refluxed for 30 minutes. The

white solid which precipitates on cooling is filtered and dried under vacuum for 18 hours
to give 23 mg of 4-(azetidin-3-ylmethoxy)- I-benzyl-1,3-dihydro-benzoimidazol-2-one
hydrochloride as a white solid. MP: 210.0-216.6 °C. MS: 310 (M+H)".
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);
I-Benzyl-4-(pyrrolidin-3-ylmethoxy)-1,3-dihydro-benzoimidazol-2-one
(racemic), MP: 226.0-228.9 °C (HCI 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-vloxyv)-1-benzyl- 1.3-dihvdro-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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15

methyl-carbamic acid tert-butyl ester CH3 / CH3 NBoc ¢ /NBoc 0 Step 1
O0CH ~~N N>==NaH, CH31~C \%~N1__G O N _ WO 2007/006677

WPRI7EI90061063788 -77 The [2-(1-ben zyl-2-0x0-2,3-dinydPE-THLBRG6/063788

zoim,idazol-4-yloxy)-ethyl]-methyl- carbaygic acid tert-butyl ester used in
this example was prepared using the procedure of steps 1-4 of Example
2, but replacing benzyl alcohol in step 1 with (2-Hydroxy-ethyl)-

methyl -carbamic acid tert-butyl ester. 5 a solution of f\f

gllﬁbenzyl -2-0X0- 25§ d|1hydro -1H-benzoy idazol-4-¥ ox )- J___—l
eth o_g,_(L_%éznmol) 2 mL

methyl- catbamlc_aud.lert butyl/es

N, N- ethy ormam dewas ‘agded Sbdiegivhydri
0 ..asa' r5| al o) r nitrogen. e sus%ens 0
stirred at emperature ort inpe® and then methyl iodide (0. 018@
for

mL, 0.277 mmol) was ed in on po‘?&@ Stirring was continued

one hour and the reac n mixture was ad 0 150 mL water, and

extracted twice with 759L ethyl acetate. The combined organic fraction

was washaavwith 100 mL brine, dried over sodium sulfated and

concegtrr_atzd In vacuo. The residue was purified by flash chromatography
(18% o ethyl acetate in hexane) to afford 92 mg (0.223 mmaol,
88.5%}-0fl | Bett-pehvzisk 3-nueth§-2eoxd- P Beaiydrd-th 38r0- benzoimidazol-2-one
benzoimidazol-4-yloxy)-ethyl]-methyl- carbamic acid tert-butyl ester as a

clear oil. MS: 412 (M+H)". Step 2 ].-Ben -
zyl-3-methyl-4-(2-methylamino-ethoxy)-1,3-dihydro-benzoimida -one
CH3 CH3 NBocdyH O J( CH3 Step 2 Qdph3 >==0 HCI | 20
[2-(1-Benzyl-3-methyl2-0x0-2,3- dhydm—l—-—» N
H-benzoimida Io;e,e@thyl] -@ Rjc acid teﬂt utyl este

mg, 0.223 mmo dasndissaheed in htha and comb ith 0.5
mL of 2N ethanolic HCL; @ eres mghso tition was @» ed>=o
< O

OH

To a suspension of 1-benzyl-4-hydroxy-1,3-dihydro-benzoimidazol-2-one (0.104
2., 0.433 mmol) and 1-benzhydryl-azetidin-3-0l (0.114 g., 0.477 mmol) in 0.5 mL
anhydrous THF was added triphenyl phosphine (0.125 g., 0.477 mmol) and diisopropyl
azodicarboxylate (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-yloxy}-1-benzyl-1.3-dihvdro-benzoimidazol-2-one
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30 minutes. On cooling, a white precipitate was observed. The solid was

filtered and 25 dried for 18 hours under vacuum to give 47 mg of 1-ben
WQBBHIEtYl-4-(2-methylamino- ethoxy)-1,3-dihydro-benzoimidazaER2006063738

hydrochloride. MP: 203.8-205.1 T. MS: 332. (M+H)+. Similarly prepared

by the above procedure but omitting step one, was 1-Benzyl-4-

(2-methyianBinodettionygzdtididiBydiosbehzeimidaz 8l hgder-Mitzoimidazol-2-one

é ﬂ}él%lt;g]%%)l vgxg @g&‘v@{ﬁﬁ %9% (MR MR027409 Q4d to 0°C under

P200 Exam
&lB@gﬁylmQQifﬁﬁ@@HWéﬁhﬂ@@Oéfvhm?iﬁ B8y are-Adhzeimidbzeiadined Thepwise,

ﬁ@%‘%%ﬂﬁ%?%@%tﬂﬁ&%%@@ i{bﬁ}iss ERmRINENR e AQUlissolved in 20 mL
accordi gjﬁ the process ifé%vn |3 Scheme H. H3C,0 H3C.0 C~~'H3
Rigy5e 15301 SRS FPAE s 0% R MR RSB EpsHsdfe! digolved

H3C-ONBHRN@2NH2, $43Cho rbhpj:BtepBHIBEG0 Haﬂ‘l@@vﬂtﬁ@rﬁﬂ\ﬁm

%@&J@ﬂ&w&% NMANANZRE Aromide N /4 qua \{\{ﬁl i HE&%\% 'éﬂfécﬁob'm

N >=0O Step 5)=0 O N CH3NHCH2P OAC3B
BSOS W@H@a@iéﬁ wwwwisn@pf@thbm@ﬂeb%% @Cthanol i

dichloromethane) chromatography to give 42 mg (0.14 mmol, 82%) of 4-(azetidin-3-
yloxy)-1-benzyl-1,3-dihydro-benzoimidazol-2-one as a clear oil. MS: 296 (M+H)". The
corresponding hydrochloride salt, prepared by recrystallization from EtOH/HCY, gave a
melting point of 181.0-184.0 °C.
Example 4
1-Benzyl-3-methyl-4-(Z2-methylamino-ethoxy)-1,3-dihydro-benzoimidazol-2-one

The synthetic procedures described in this Hxample were carried out according to
the process shown in Scheme G.
CH, CHa CH,
NBoc /’/&BQC /rNH
@] O
Step 1 ,CHe. Step 2 ,CHs
NaH CH,! N HCl N
>=o =0 =0
N N
SCHEME G
Step 1
[2-(1-Benzyl-3-methvl-2-0x0-2,3-dihydro- 1H-benzoimidazol-4-vioxy)-ethyi]-
methvl-carbamic acid tert-butyl ester
CH, ?Hs
NBoc /[/NBOC

Step 1 ?
H, CH,l N
NaH,

C[: O ’ @N%O



/ N~O HCI/EtOH | / N~ EtOH/THF &N>= Boc20,THF WJ/ 5 SCHEME H
Step 1 1-(2,2-Dimethoxy-ethyl)-2,3-dinitro-benzene H3C.0 CH \ NOz Step

WG H8TN02 NO 2 H3C-O\-CH3 N NO2 H3C-O CH3 10 ToP&a BERRion/@f3788
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
solutiofhw&2- WO 2R 06623 RISHEB-2006/0637881 278 -drolight e A DG ethyl-
(%%% i %8&%&%8}1’%%&?%3 Y%ts\%@:ﬁr{ fy%%%i%ggleerdrﬁq}{\%‘%ﬂc procedure of

pressure to afford a'dar d mass. IS cru namine

%“r’é@dl\f’eﬁf .ﬁmmﬁ%@mwﬁ%ﬁm@wt@m@ré&%miefﬁghs%ﬁe@goaygethyn
Bilymmawrsadder.- H{h@l&@d@ﬂlon was brought to reflux and stirred for
16 hours at r fux The,solvent remove duced res

> and thét crué)g maqerEJ ﬁr\o@’r?%t\g" aph \%h?é Ig ﬁ# rd’ fhe %Pfyloxw
qahﬂétmyyéwb@y@mﬁr@rb@uzéw@ (85@%4%3%4%9 {Cbeigyfenhydrous

R Q6iaHRud b i %5(@"»0@)1;&4%&91@@ b1 8H20% 88persion in
‘giilg?%e t, 14, J= 80H2)g776d 1H, J=6.5 Hz), 8.05 (dd, 114, J= 1.3,

T S S S B S BF FRG B PRI 1 e
hiBCLSs 443CheSep I HBG4ONOR MHzORAICH HRING@R MdZ] in one portion.

0 Sl %ﬂ‘é&*ﬁ%ﬁ@&*}?)&x@ﬂﬁ%ﬁwﬂ{yﬁﬂ&ﬂn KM ;i)c&"t%smo mL water,

dissolved in 20 mL of MeOH and 90 mg of 10% by weight Pd/C was
andoradrasid wigturdtvas r%hﬁ@d&ma@ltel gﬁﬁﬁégﬁr%@f%pw%rfn@m pgagpvashed

WRONMOE M paratie el e ebduieuwas Ifated and concentrated in vacuo. The residue
was purified by flash chromatography (18% to 28% ethyl acetate in hexane) to afford 92
mg (0.223 mmol, §8.5%) of [2-(1-benzyl-3-methyl-2-0x0-2,3-dihydro-1H-

15 benzoimidazol-4-yloxy)-ethyl]-methyl-carbamic acid tert-butyl ester as a clear oil. MS:
412 (M+H)".

Step 2
1-Benzyi-3-methvl-4-(2-methviamino-ethoxy)-1.3-dibhvdro-benzoimidazol-2-one
o*, "

/rNBoc INH
O O
PHE Step 2 PH3
————————— N
HCI >=o

G

[2-(1-Benzyl-3-methyl-2-0x0-2,3-dihydro- 1H-benzoimidazol-4-yloxy)-ethyl}-

éz\cn;z

20

methyl-carbamic acid tert-butyl ester (92 mg, 0.223 mmol) was dissolved in 1 mLethanol
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
25 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 (H(l
30 Salt), MS: 208 (M+H)".
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15 filtered over celite and purified by chromatography to afford
3-(2,2-dimethoxy-ethyl)- henzene-1,2-diamine (1.04 g, 73%)."H NMR
WECOOIBYG2.87 (2H, d, J=5.3 Hz), 3.37 (6F1, s), 4.50 (1H, t, BETBEP 1@)/063788
7.60 (6.62-6.66, in, 3H). Step 3 _78 -
4-(2,2-DimethoxYethyl)-1,3-dihydro- “benzoimidazol-2-one H3C,0 H3C.0

Step 3kt Bﬁ@" H3CI0 Q H NHz N'AN™ ~N"N N OV\I/N 20 NH2 H

The m&mr‘éywa§tsqm@&%}wﬁwﬁwh@m% &nﬁ&mﬁmwa@ w@%i/@atamaordmg to

thesade Materahchremategraphed to afford
4-(2,2-dimethoxy-ethyl)-1,3-dihydrg-henzoimidazol-2-one as a colorless

solid 2%(440 mg, 38%)."H NMR (CDCE8) 6 3.03 (2H, d, J= 5.2 Fi2)s. 40

(6H, 5),1458/41-1, t, J=_5,2 Hz)1,6.86%6,89 (m, IH), 6,96 702
9.29 4@ IH), 10.28 H). MS: 2 _ WO5887/ 006
PCTIFRZO0G(Q63788-080- Step 4 1-Bfn 2y1-4-(3,2-dRr&HHtxy

ethyl)-1,3- dlhy&ro@gn B‘rﬁ’%géol -2-one~H3CHH3C~-OHCOH
Step 4 N\ N Benzw romide N /N H G

4-(2,2-Dimethoxy-ethyl)- 1,3- d ihydro-ben zoimidazol- 2- one (435 mg,
1.96 mmol) 5 was dissolved along with benzyl bromide (3854ng, 1.96
mmol) in élﬂo mL of anhydrgé%cﬁ)MF Potassium tert-butgxide (1.0 M in

THF, 2.2 TE, 2.2 mmol)rwag ded. The reactiepn mixture Wa stlr d at
room tempegature for 90 minutek ang then par onEd betw e}__a@d
water NFheay /ﬁh\phase Waheihmth brigreraitnd dried O N
Na2SC==/After Fittration and re vamf solvent under reduced pres

the crude

it

H.C.
lep
Step b O 8]
P N>: CH,NHCH,Ph, N>=
p-TsOH N{OAc).BH
Boc~ -CH; s
Step 7 ﬁ Step 8 [[:j
Pd (OH), =0 HCI/EtOH =0
EtOH/THF N t N
Boc,0, THE L@ L@
SCHEME H
Step 1
1-{2.2-Dimethoxv-ethvi}-2.3-dinitro-benzene
H,G
CH, Q
H C‘\
NO, Step 1 0
Fo NO,
No, HC-C_  CH,
AN NO
H,C-O CH, z

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
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10 material was ehromatograph.ed to afford
1-benzyl-4-(2,2-dimethoxy-ethyl)-1,3-dihydro- benzoimidazol-2-one (100

WRR§01806)77H NMR (CDC13) S 3.00 (2H, d, J= 5.0 Hz), 3.40 {BH/E)2WhG63788

(1H, t, J= 5.0 Hz), 6.75 (d, 1H, J= 7.5 HZ}g6.84-6.95 (m, 2H), 7.23-7.35

(m, 5H), 8.95 (hr s,1H).13C (CDC13) S 36.9,44.9, 54.4, 105.6, 107.5,

bi@ight 24 .A024 Hyd :ET7Q] 128 16, MEBQS]._,T_B@ 2180t 8y 8fuin.oibdSteped reduced

ﬁré@s%%%‘%f%ﬁ'g SryggrHpenzeimidazol 4y :ASIAldaYeR O 40 mL of
3C.HC.HH 30HN CN Step5>=01~~N Nﬂ})-TSOH 1-0 1--o '

MeBthayi2-Balo dhlRfarsmatbesdEimiddd1 Y-y rapeth kil dod hsgolution

Q2D umelowasidissalveddn asetone andipdoluenehsutbonic: agicEHom@) under

added, The mixture .20 was stirred for, 2 hours and then pattitioned . . i

e D e B R D R e 102

Biveatbonatethwiata-dind toireptite orb&hic Hifer WHSNIVIBA (GVEL) 8 2.96 2H, d, J=

NagBO s erd andapnaeniraed sa aflordd e it Gehydragiivie .
1,3- |hydro-ben20|mldazol’-é-oneégo mg, quant)."H NMR (CDCI3) 6 3.84

WL 02 S A0 6396 1. o) 16:600F-02 (M, 3H), 7.20-7.33 (m, 5H), 9.78

(t, IH, Bred.0 Hz), 10.7 25 (br s, 1H). MS: 265 (M-H)-. WO 2007/006677

PCT/E .6, 1-Ben, zyl-4-[2-(ben

zyl-me 13- W é/lam[n zol-2-one 0 H3C,N H

H N Step 6 H C O CH3MH2, >=0 N(OAc)3BH c N To &8olution of

1-benzyl-4-(2-hydroxy-ethy)) -1,3-dihydro-benzoimidazol-2-one 5 (53 mg)

and benzylmethylaming€ €29 ng) in 1.0 mL gfmethylefrethyride was

added sodium triacetoxy befskydbite (5-I-n-r?[jt7ﬂcﬁer one hélieaction
was quenched with water| partitioned Wi h%ethylen ride. The

' fine, dried with sodium aterand
concentrated to afford 79 mg of 1-benzyl-4-[2- (benzyl-methyl-am

ino)-ethyiE-d BIBt Ao sERd Ariadirtiro-Bieraves: BHE (NakHymol) 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 Hy 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) 6 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-ethvl)-1.3-dihvdro-benzoimidazol-2-one
HiCu gy HiCug
Step 3
HG~g = HO~g

H
O e N&‘\Nj\N/%N N>__:O
w = y
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 (CDCly) § 3.03 (24, d, J= 5.2 Hz), 340 (6H, 5), 458 (1H, t, /=
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)".
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10 Step 6 [2-(1-Benzyl-2-oxo0-2,3-dihydro- | H- benzoimidazol-4- yl) -ethyl
I-methyi_ carbarnic acid tert-butyl est H3C N Step 7 Boc N.CH3 /i) Pd

WEQNMYAH6H EtOH/THF &N N~O ii) Boc20, THF ~O 1-Ben  PCT/EP2006/063788

zyl-4-[2-(benzyl-methyl- amino) -ethyl]-1,@adihydro-benzoimidazol-2-one
15 (79 mg) was dissolved in 3 mL of a 1:1 mixture of tetrahydrofuran and
ethanobiapd then Pd(OH)2 was added. The mixture was shaken under 45

psi of HZar, eftahosiss Relgie, JENG 9fhthe, catalyRt and.ramoys ne

[2-(1-benzyl-2 20.0x012,3-dihydro-IH-beg zojmidazol®
) tep 4 MS: 3

0

578 ee, N,CH3 HN C N Step 8
[2-(1-Benzy|-2-oxo-2,3-dihydro-lH-benzoimidazol-4-yl)-ethyl]-metkh©

carbamic acid tert-butyl ester (31mg) was dissolved in 2.0 ml of

tetrahy#@feramamborgeet8 - bp 2! NiAErO Wazcdddeds THS satuliGe mmol)
wasiheated anAsiganphsth fﬁbﬁ@d@i@g%{gﬂ%ﬁﬁrﬁﬁﬂncﬁ@ﬁm@%‘]\X/Brous

as slowly added to, produce. 10 1
B S B R TR D g Sy G Bahrotgal P ded. The
;twd?ioohltﬁvidees&hmirmdqioﬂﬁss gmng&bemlMSfoZ@E (Meir)ys Emampfe_pﬁrlibioned
delEtaiRsanmIieerapind YR Aol Qs EAREXUNGIG over
rocedures described in this Example were carried out according to the
feeRss s TG SRR EEMBEE 0|P gplgneugpder reduced pressure, the crude

material was chromatographed to afford 1-benzyl-4-(2,2-dimethoxy-ethyl)-1,3-dihydro-
benzoimidazol-2-one (100 mg, 16%). "H NMR (CDCl3) § 3.00 (2H, d, J= 5.0 Hz), 3.40
(6H, $),4.55 (114, t, J= 5.0 Hz), 6.75 (d, 1H, J= 7.5 Hz), 6.84-6.95 (m, 2H), 7.23-7.35
(m, 5H), 8.95 (br s, 1H). °C (CDCly) 8 36.9,44.9, 54.4, 105.6, 107.5, 118.8, 121.7, 124.0,
127.9,128.0,129.1, 129.2, 130.8, 136.7.

Step 5
{1-Benzyl-2-0x0-2,3-dihvdro-1H-benzoimidazol-4-vl)-acetaldeh vde
H.Cw. Q
0
HGxq H H
H N>:
N Step 5 0]
o - N

(1-Benzyl-2-0x0-2,3-dihydro- 1H-benzoimidazol-4-yh)-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 Nax504 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, 21, J=
2.1Hz}, 5.06 (s, 2H), 6.80-7.02 (M, 3H), 7.20-7.33 (m, 5H), 9.78 (1, 1H, J= 2.0 Hz), 10.7
(br s, 1H). MS: 265 (M-H)".



N /I\Step1/I1\Step2NF \H'Br\N "N\__jNBoci /N Pdz(dba)3 F
DCTIBP Boc BOG F CND N CND Step 3 Br Step 4 N Step 5 NBS HY04

WG Of)'>=0 N~NNFFF SCHEME | 15 Step 1 PCT/EP2006/063788
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4-Bromo-1-(3-fluoro-benzyl)-1H-indole \W¢3 2007/006677

PCT/EP2006/063788 -83BrBr Step1,lIHF(\Br\N N O F A solution

of 4-brSfppidole (3.91g) in 25 ml of EtOH was stirred with KOH (924 mg)

for one;hguy, Fhersoluens wasamaved Sndelipduced RIeSSWE ANfidazol-2-one

replaced with 75 mL of acetone. To this solution was added

3-fluorobenzylbro de, and the mixture 5 was stirretj(ati\g erature
for 30 minutes bgfore quenching with water. Ethyl acetate w ed and

the layers separatedAfteridrying with sogtiurg sulfate theprgapic phase
was concentrated -brod-(B-qugLoi%nz_yL}-lH-i dolg (412 g) was
isolated by columnsgmatography. MST865 (M+H)". $

4-11-(3-Fuuoro-benzyl)-1H 'ndll-d%%%) -I-carboxylic agid

tert-butyl ester Bee I N Br
To a solution of 1-benzyl-4-(2-hydroxy-ethyl)-1,3-dihydro-benzoimidazol-2-one

(53 mg) and benzylmethylamine {29 mg) in 1.0 mL of methylene chloride was added
sodium triacetoxy borohydride (51 mg). After one hour the reaction was quenched with
water, and partitioned with methylene chloride. The crude material was washed with
brine, dried with sodium sulfate and concentrated to afford 79 mg of 1-benzyl-4-{2-
(benzyl-methyl-amino)-ethyl}-1,3-dihydro-benzoimidazol-2-one. MS: 372 (M+H)".
Step 6
[2-(1-Benzyl-2-0x0-2.3-dihydro- 1H-benzoimidazol-4-vi)-ethvl]-methyl-

carbamic acid tert-butvl ester

H.C. Boc.., .CH
3 N/\© Step 7 06 -CH,
i) Pd (OH),

ﬂ EtOH/THF

H
N
O 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- TH-benzoimidazol-4-yl)-ethyl]-methyl-carbamic acid tert-butyl ester,
MS: 382 (M+HY".

Step 7
1-Benzyl-4-(2-methvlamino-ethvl)-1,.3-dihvdro-benzoimidazol-2-one




Step 2 N N NNBoc Pd2(dba)3 F DCTIBP F To a solution

of4-bromo-I-(3-fluoro-benzyl)-1H-indole (750 mg, 25 mmol) in ten-butanol
WA HotreédBoc-piperidine (470 mg, 26 mmol), dicyclohexyl-(Pr/BPLE6/063788

triisopropyl-biphenyl-2-yl)-phosphane (6Gmg), potassium carbonate (862

mg), and tris(dibenzylideneacetone)dipalladium (23 mg). The mixture was

heated to reflu&canﬂ -8tirred for 14 hours. The reaction Webfgled and

guenched by addition of water, and the resulting mixture was extracted

with ethyl acetate. The combined organic phases were drigd ovgr

Na2S04, filtered, antkgvaporated to dry@é%és The resulting efuele material

was 20 purified by n ¢ @matogrgewt&ﬁffoard 510 f 4 }‘—‘0

1-(3-fluoro-benzyl)-1H- indpl-4-yl]-piperazine-1-carboxylic acid tett-butyl
ester. MS: 410 (M+H)'. Step
4-[3-Bromo-I-(3-fluoro-benzyl) Indol-4vll-piperazine-l-carboxylic a

tert-butyl ester WO 2007/006677 PCT/EP2006/063788 -84 Bee Boc N

CN CN Step 3N Br 01-:N>NBS N F F To a solution of 4-[

|-(3-flud Bt behaylyHB-indel; a—giri]}pﬂperhlzlmﬂm@aﬂbwym&« Agicl tet}-buty y1-
&ﬁ%&ﬁ?@&iﬁ%’ﬁ& Lca&%'ﬁ%gma% SrReBUGARNna 100

0 mq). After 30 nutes water was adde andt e layers partitione
‘ﬂ‘lé) éa‘ﬂ.&lg wasdhed dhesebdoRvEhaRcsitradicambath for 30

aoneentiated bamdaure@tbn@egicpwsﬁuﬁamm ER)SMIHH Agaedepmatesial ouag of 1-

urifie col m chrom fford
B R TS S osalagentoride s o

W@d@ﬂb@ﬂ@ﬂCIZB@WQ@2M‘Q+hB8 490 (M+H)'; 510,512 (M+Na). Step 4 10
4-F 1-(@;45]14@[953% zyD-2-0x0-2,3-dihydro-IH-indol-4-yll -piperazine-I-

carboxyli id tert-buty] ester Boc.Bac (N) (N) Br Step 4 N
)f»(c?)ﬂ%uoro %em%)- -pIperazin-1- yﬁ 1)3( d)"thdzo indol-2-one

The synthetic procedures described in this Example were carried out according to

the process shown in Scheme L.

E]
. o ©O = @j;
o C

NBoc

Pd, (b,
DCTIBP
F
E?oc H _
[] N ()
(] N
Step 3 Step 4 Step 5
— e ad e
H,PO, @D‘O HCI/EtOH 0
LQ \ NLQ

F F F
SCHEME]

Step 1
4-Bromo-1-(3-fluoro-benzyl)- 1H-indole
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H3PH4 0-~-0o NN FF

4-[3-Bromo-1-(3-fluoro-benzyl)-IH-indol-4-yl]-piperazine-I-carboxylic acid
waertebstdeester (273 mg) was dissolved in 3 ml-of 2-methoxyebtanoP a6/ 063788

85% 15 phosphoric acid (575 mL) was agdded. The dark solution was

heated to 1.40 C and stirred for 16 It The next day the mixture was made

basic with 1.0 N Na@H and Et20 was added. The orgaic layer was

separated, washed with brine, and drig@over sodium suifate, After
filtering and remoy Bolvent themﬁtéﬂ”al was @ b\'n 3 mL of
THE and di- tert-btiylaicagbonate Rg)-as added emixture was
stirred for 24 hours at rooth 20 temp e, after which the mi S
partitioned between water and ethyl ace ate. The organic layer ied

over sodium sulfate and evaporated under reduced pressure. The
resulting residue was purified by column chromatography to provide 115

mg of %k&tW%ZQOiZ@@%HdBQTéEﬁéPQ@é@QﬁY@@Ef@ﬁt was stirred with KOH (924

Gifuoracbonayl-AiS o ndoL Ly plerazine Learbonls a0 i
ﬁ(%mmenzwymhm parazin-way ddiiidildroindeldBronedBeed thE€Dixture
GR NN SIeR 3R MR (AR N EE quenching with water. Fthyl

4-[1-(3-Fluoro-benzyl)-2-oxo-2,3-dihydro-IH-indol- 4-y|]-p|pera2|ne-l-
LHBBRYRE a&t&%@ﬁ% @&émi@%) WS disdansthne oteier thagreanic
Mmb@i&@td&iﬂ@ﬂé&tﬁﬁlM@%ﬁdﬁed3TﬂRﬁ)&®le@fywa$lhﬁﬂkﬂd to.1eflyxvas

51] ﬂ gam bath for ehs cfmmm I}% hg&%qgjre}q)to room temperature.

ether was ad precipitate
1 (3 Flﬁmﬁbenzyl) 4 piperazin-l-yl-1,3-dihydro-indol-2-one as a

hydrochloride. saib:-MEed6 (Mt ikio EXamAiéérazine- 1-carboxylic acid tert-butyl
1- gs Fluoro-benzyl)-3,3-dimethyl-4-piperazin-Il-yl-1,3-dihydro-indol-2-one

synthetlc procedures described in this Example were carried out
according to 15 the process shown in Scheme J. E?oc

N
&% Step 2 . [Nj
N N @
p— N

NBoc

L@ Pd,(dba), LQ
DCTIBP
F

F

To a solution of 4-bromo-1-(3-fluoro-benzyl)- I1H-indole (750 mg, 25 mmol) in
tert-butanol was added Boc-piperidine (470 mg, 26 mmol), dicyclohexyl-(2'4',6'-
triisopropyl-biphenyl-2-yhy-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 NapSOs, filtered, and evaporated to dryness. The resulling crude material was
purtfied 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-vl]-piperazine- 1 -carboxylic acid

tert-butyl ester




Boc Boc r (N) (N) CN) Step 1. oHsc CH3 Step 2 \\N H30 CH3 NaH, CHI
031 _FF SCHEME J Step 1 20

WOz[F(Bekaoro-benzyl)-3,3-dimethyl-2-oxo-2,3-dihydro-IH-indoid1yilP2006/063788

10

15

20

piperazine-1-carboxylic acid tert-butyl estg WO 2007/006677
PCT/EP2006/063788 -86 Boc Boc (N) CN~ Step 1 *,. N HaC CH3 NaH,
CH3INFNF Boc Boc
4[1-(3-Fluoro-benz)-2-oxo-2,3-dihydro-IH-indol-4-yl]- p erazine-I-
carboxylic acid teft-butyl ester (350 mg) was dlssolve;gmj mL of DMF
and 60% NaH (6 was added. Ag‘{&g gtirring for utes methyl
iodide was added (1,0 mL), the 5 +eaction-vessel sealed'and th

left to stir for 16 h A
with water and et Rte added. The layers were §
organic phase dried with §odiym-sulfate and concentrat
pressure. The residue was c@o by column chromatograph
300 mg 4-[ 1-(3-fluoro-
benzyl)-3,3-dimethyl-2-oxo-2,3- 'hydro-lH-indoI-4-y|]-piperazine-|-ca

c acid 10 tert-butyl ester, MS: 454 (M+H)'. Step
1-(3-Filiprbsplrian)of &l dniefiire: Bm&éﬁﬁ%@é Sl RIS LiERsY= 2= oxylic
Bartbit U tN &) @60GtE Step AIEN"GHEB 480CH 3vaklLdd &t BHLB:RL Nkinimde

HG% mg). After 30 minutes, water was added and the layers partitioned. The organic

& mixture

phase was dricd over sodium sulfate, filtered, and concentrated under reduced pressure.
The resulting crude material was purified by column chromatography to afford 4-{3-
bromo-1-(3-fluoro-benzyl)- IH-indol-4-yl]-piperazine- 1-carboxylic acid tert-butyl ester.
263 mg. MS: 488, 490 (M+H)"; 510, 512 (M+Na).

Step 4

4-11-(3-Fluoro-benzyl)-2-ox0-2,3-dihydro- 1H-indol-4-vl] -piperazine- 1-

carboxvlic acid tert-butyl ester

E:;oc
) @
N Br Step 4 N
s
N H,PO, @'\/\:o
. F

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 bastc 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 mixtare was partitioned between water and ethyl acetate.
The organic layer was dried over sodinm 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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4-[1-(3-Fluoro-benzyl)-3,3-dimethyl-2-o0xo0-2,3-dihydro-1H-indol-4-yl] 15

piperazine-l-carboxylic acid tert-butyl ester (260 mg) was dissolved in 3
wontosf@Ee®H and 0.5 mL of 2.0 N HCI/EtOH was added. Afterstiaatinzpdenc37se

30 minutes at reflux, the solution was cogied and diethyl ether was added

to precipitate out 1-(3-Fluoro-benzyl)-3,3-

dnikttnd-Bepiparazindiyld,3-difydroeintioli2pane asa-hydiochidiide gakr - butyl

% l&@ %EWP%% )". 20 Example 8
uoro-benzyl)-4-(2-methylamino-ethoxy)-1,3-dfliydro-indol-2-one

The syﬁiﬁéﬁc procedures described in this Example were carried out
accordinggribedPreaess-showinsSehame kiWe 20010066 %7
PCT/EP2006/063788 -87- CH3 CH3 OH Step 1 OBoc Step 2 O*~N\Boc
F H\Bocl/Br/N 3 6Q) HO~~N, PPh3, DIADC H4CH3 CH3 CH3

. N'Boc OM~NBocAO4,~,NH Step 3\ Step 4 Step / N H3P04 0
HCI/EtOH SCHEME KQStep 1 (2-(1H-Indol-4-may)-gthyl]{methyl-carbamic

acid tert-butyl ester ' @H3 H Step 1 O~~N"Boc YHa O'MH HO®~N~Boc / N

5 PPh3, DIADC H paled (0 C) sofilfiBA of 4-hydedxyind gle (2 92 g)
and (2-hydroxy-et ethyg=garbamigeacidtert-but

100 mL of THE was &g PPh3 (5.8 g) followed by the drg

addition of diisopropylazodieagboXylate (4.44 g) over 10 mintteg. After 16
h the reaction was worked up pe normal manner and the cru e it 10
was purified by chromatography to afford 4.1 g of [ 2- (1 H -in dol-4 Eyloxy)

-ethyl] -methyl- carbamic acid tert-butyl ester. MS: 313 (M+Na)+.
4-[1-(3-Fluoro-benzyl)-2-0x0-2,3-dihydro- 1H-mdol-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 HCVEtOH 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 stowly to
precipitate 1-(3-Fluoro-benzyl)-4-piperazin-1-yl-1,3-dihydro-indol-2-onc as a
hydrochloride salt. MS: 326 (M+H)".

Example 7
1-{3-Fluoro-benzyl)-3.3-dimethvl-4-piperazin- 1-v1-1.3-dihvdro-indol-2-one

The synthetic procedures described in this Example were carried out according to

the process shown in Scheme J.
l BIUC
[Nj ) ﬂ
Step 1 N ue Step 2
P 3 3 CH P N H30 GHa

HCVEIOH

O’ 5 NaH,CH,|
F.'

SCHEME ]

Step 1
4-11-(3-Fluoro-benzyl)-3.3-dimethvl-2-0x0-2.3-dihvdro- 1H-indol-4-v1]-

piperazine-1-carboxylic acid tert-butyvl ester




Step 2 12-[ 1-(3-Huoro-henzyl)-1H-indol-4-yloxy}-ethyl}-methyl-carbamic
acid tert- butyl ester CH3 CH3 O,-_~N Boc Step 2 O~~N Boc /F\Br/N

WON2POH0LE WO 2007/006677 PCT1EP2006/063788 -88 PCT/EP2006/063788
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[2-(1"-Indol-4-yloxy)-ethyl]-methyl- carbaggic acid tert-butyl ester was
treated NaOH/EtOH followed by addition of 3-fluorobenzylbromide as

* described above in Step Boof Example 5 to afford

{2-[1-(3-fluoro-benzyl)- IH-,lndoI 4-yloxy]-ethyl }-methyl- E?aclrbarnlc acid
tert-butyl ester. MS: 29 (M oc+H)". 5 Step 3 ;
[2-(1-Benzyl-3-bromo-1M-jadol-4-vlioxy)-ethyl ]- methg bamic acid
tert-butyl ester CH3 CH3 | p*~N'Boc 0 ,\ N*#ot, Br Step 3-NES:,
{2-[1-(3-Fluoro-benzyl)- | (f01x-yloxy]rethytHmethyt<CarpaRic aC|d tert
10 butyl ester was treated.y -bromosuceinimide @. pf?)cedgre

of step 3 of Example 6 to provi e Sy
[2-(1-benzyl-3-bromo-IH-indol-4-yl thyl] -methyl-carbam
tert-butyl ester. Step 4

[2-(1- BZF&:%Y %Zpﬂﬁ%iigc%%dé %E'grgﬁ’ Bé;é@Sxﬁll Sl ﬁ;%eﬂ‘ﬁﬁlﬁ%r%%@lﬁ

acid 15 er butyl ester oc Oi~N'Boc '\
%@M@@d(@@ﬁtz%@%r@éfbmlahwabmsymgiwéﬂwm}mwwéé% NaH
(ai@'@ntgartleayh\dd&ﬁ%ﬂ%ﬂ@@&éﬂ@%ﬂ@@%@ﬂ%iﬁﬁqm&%%@M@@@.@Mﬁ) the

of step 4 of provi e

S R AR5 S Sy oS e dgperture. The

reaction was qacnched with water and ethyl acetate added. The layers were separated and

the organic phase dried with sodium sulfate and concentrated under reduced pressure.
The residue was purified by column chromatography to atford 300 mg 4-[1-(3-fluoro-
benzyl)~3,3ndim.ethyi-2— 0x0-2,3-dihydro-1H-indol-4-yl}-piperazine- 1-carboxylic acid
tert-butyl ester, MS: 454 (M+H)",
Step 2
1-(3-Fluoro-benzvii-3.3-dimethvi-4-piperazin-1-vl-1.3-dihvdro-indol-2-one

BEOC

Step 2

‘\i HG cH,
m “HOVEOH @fgz

4-11-(3-Fluoro-benzyl)-3,3-dimethyl-2-0x0-2,3-dthydro- 1H-indol-4- yi]-
piperazine- 1-carboxylic acid tert-butyl ester (260 mg) was dissolved in 3 mL of EtOH and
0.5 mI of 2.0 N HCIVEtOH 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.



20 tert-butyl ester. Step 5

1-Benzyl-4-(2-methylamino-ethoxy)-1,3-dihydro-indol-2-one WO
wWQRoe7/086677 PCT/EP2006/063788 -89 CH3 CH3 O"~N~Boe(D{EpNé4/063783

Step 5 LLO HCI/EtOH O N N

(1-Benzyl-2-ox0-2,3-dihydro-1H-indol-4- onxy) ethyl]-methyl-carbamic acid
tert-butyl ester was deprotected using tBﬁ procedure of step 5 of Exampie

6 tg,afford 1- bengyl -4-(2- methylamﬁtgggy) 1, 3Stg;h2ydro -indol- Z;qu,,!\% ~Boc

9

Mg 297 (M+

-dlhydror-:indol-z-one T
ed m R this B /13 vere carri acéordi
process“showr}, e L. BrO'Brip O Step 1@ 8tep 2 N b:~N 01

FBrB{NBoc CI2 FBooBocH NNN O/OStep3s/10
Step4/10309 N Hydrazme NHHCIONN FFF 10 SCHEME L Step
4-Bromo-1-(3-fluorg enzyl) -1H-indole- 2,3-digne WO 20071006677
PCT/EP2006/0637§r8 _90BrOBro 6'N> &’ ep I\NO)INHF 1'%
/\\/N

“Boc o
Step 3 Step 4 Step 5
H PO, Cl/EXOH
E®)

SCHEME K
Step 1
[2-{1H-Indol-4-vloxy)-ethvl]-methvl-carbamic acid tert-butyl ester
GHs
H
N g 3 A
ﬁ HO™ "~Boc N
PPh,, DIADC H

To acooled (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

10 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)*.

{2-] 1-(3-Fluoro-benzyl)- 1TH-indol-4-vloxy] -ethyl -methvl-carbamic acid tert-

LN
07 " " Bac Step 2

15



/ Br F 4-Bromo-IH-indole-2,3-dione (6.38 g) was dissolved in 100 mL of

DMF and at 0 C, and 60% NaH (1.32 g) was added in portions. The
Woniriiredeeas stirred for 20 minutes before adding 3-fluorobeneyitikonoidénc3738

The solution was stirred for approximately30 5 minutes, quenched with

water, and partitioned between water and diethyl ether. The organic layer

was dried( d)bietrsbﬁidnyismj@ate}@ﬁdmmgbmtedﬁdcm@iﬁasﬁmdglrd@duwedu cated

Y, 3l 2,3-
g D A P e s 1
Qb%.{mpicii to dﬂosd 2-11-(3-fluoro- bcnzyl} 1H-indol-4-yloxyl- ethyl methyi—
&a(SaElﬂQ&@tb%ﬂZ%l)t?L%@Cﬂpmﬁz Bodivdpedidrindol-4-yl1-3,6-dihydro-2H-
pyridineg: %arboxyllc acid tert-butyl ester BrOBoc N O Step2\N\O \

O B-{ N O Pd(dppf)CIZ FF
3= L{Befiamd 1 T iddert-butvi

) mL of dioxane and

4-(4,4,5,5-Tetramethyl-[1,3 Hd|oxaborolan-2-y1)-3,6-dihydro-2H 15
pyridine-l-carboxylic acid té;‘ -butyl ester (154 mg) was added, feftlowed by
[1,1- bls(d|phenylp@§bhmﬁ)1§eérocene] dichloropalladi ) ex

mixture was heatg
concentrated und

by chromatography to aff d 44=(3-Fluoro- -benzyl)-2,3-dioxo!
dihydro-1H-indol-4-yl]-3,6-di 2H-pyridine-|—carboxylic acid Q
ester. MS: 337 (M-Boc+H)'. W&2007/006677 PCT/EP2006/063%88
Step 3 4|“ng 3g$buor -ben Ige-él-oxo -2 3‘*% dro-1H-in dol-4-yll
_piperid }I(g Srgé' ]B&R}F% P o‘&@&: “N’tfbly](fmbamm 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-Benzyi-2-0x0-2,3-dihydro- 1H-indol-4-vloxy)-ethyll-methvl-carbamic acid
15  tert-butyl ester

CHg CH,

[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 Exampie 6 to
provide [ 2-(1-benzyl-2-0x0-2,3-dihydro- 1 H-indol-4-yloxy)-ethyl]-methyl-carbamic acid

20 tert-butyl ester.

Step S
1-Benzyl-4-(2-methviamino-ethoxy)-1,3-dihvdro-indol-2-one




10

Step 3 N Hydrazine N FF 54
1-(3-Fluoro-benzyl)-2,3-dioxo-2,3-dihydro-IH-indol-4-yl]-3,6-dihydro-2H

wyridinesktarboxylic acid tert-butyl ester(930 mg) was dissolvedinckZonslos3788

each of hydrazine and ethanol, and the_sglution was heated at 110 C for
16 hours. The reaction was cooled and partitioned between water and
ethyl acetate, and the orgagig, phase was dried over sodium suffiate and
concentrated under ucetl pressure. The residue was 10-purified by

chromatography to #ffor 1468t‘?fg of 4-[&%3-§Iuoro-benz

dihydro-IH-indol-4-yHpipe(idine-1-car tert- r. MS: 423
(M-H)-. Step 41 @ BERzyl)-4-pipérdin-4-yl- O
[,3-dihydro-indol-2-otfe B N Step4 O HCIN F

4-[1-(3-Fluoro-benzyl)-2-oxe hydro-lH-indol-4-y|]-piperid@
carboxylic acid tert-butyl este¥. (146 mg) was deprotected as desc in
step 5 of Example 6 to afford 7
1-(3-fludrdpepiryhoacpihéniaindy 1 HavimdrolingstehoHemsroetibreec acid
&ﬁg%W@I@%%?}M%@@é}é@ig&j@(Mﬂﬂﬁkhe%&@c@@@Fd 096L4 5 of Example 6 to afford 1-
T/EP 7 -92- EX e , : +
A A, AR oS R ST 2
- one Theeyretibtic procedures described in this Example were carried out
accordingster,RenRiecess shawritn Scheme MyBociBag H BEO N N
CND /CN N) I" {{3C OH OH \TN tep ep __e§>3 ..
McLi \ R F1¢ NIRFGBES described in this Example were carried out according to

the process shown in Scheme L.

Br O O
o  Stepf @:o Step 2
e N .
:B—CNBOC
o

Pd(dppf)Cl,

H
N N N
x 8]
Step 3 Step 4
o P2 o _SePt 0
N Hydrazine N N

F F F
SCHEMEL

Step 1
4-Bromo-1-(3-fluoro-benzvD - 1H-indole~-2.3-dione

g
Lo
b
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15

20

\~ u Pdz(dba)3 F DCTIBP FFF SCHEME M Step |
4-[]-(3-Huoro-benzyl)-2,3-dioxo-2,3-dihydro-lI-I-indol-4-ylf-piiperazine-I- 10

WTahgAicacid tert-butyl ester Boc Br N) Step 1 O /-\ N HN INB@P2006/063788

Pd2(dba)3 F DCTIBP / F 4-Bromo-I|-(3-figaro-benzyl)-1H-indole-2,3-dione
(3.05 g) was dissolved in 45 mL of tent-butanol and Boc-piperazine (2.04
0), Pd2(dba)3 (164 mg), dicyciohexyl- Br o
(2',4',6'-triisopropyl- |phe i-2- -yl)- phosphane (217 mg) and potag#sium

. . @@ fgr 4
hours and then cdaledto rdony tempeLa.tuLe._'[he,mixtur was-paJtitioned

between ethyl acetate anH water, an,gl the organic layer was sepa
dried over sodium sulfate and concentrgtediyhdeBreduced Ii -» ure. The
{

residue was purified by chromatograph afford 1.80 g of \ 3-fluoro-
benzyl)-2,3-dioxo-2,3-dihydro-1H-indol-4-yl]-piperazine-I-carbe yIic acid
tert-butyl 20 ester. MS: 340 (M-Boc+H)~. WO 2007/006677

PCTTEP2006/063788 -93- Step 2 411-(3-Fluoro-benzyl)-3-h
day-3-hBtRED- Bid@@l%;“)d#é)ﬂq SAd8IL-Ys disealys él i%%‘o%ﬁ@\é&wd ato
Fer hbmyb%macﬁ(g@ €Y £ Ol i 3Or @i s StEHE 208N MekdsNt e B for 30 minutes

ptota §d§fa‘1‘§ ?fEl%%Xénzy%bql&)ﬁ?dg SRy rQs - indola-yil-pl PEIe% <I)r)1uem|atcly 30
minutes, quenched with water, and partitioned between water and diethyl ether, The
organic layer was dried over sodium sulfate and evaporated to dryness under reduced
pressure to yield 9.18 g 4-Bromo-1-(3-fluoro-benzyl)- 1H-indole-2,3-dione that was
sufficiently pure for use in step 2 below. MS: 385 (M+H)",

Step 2

4-11-(3-Fluoro-benzyl)-2,3-dioxo-2.3-dihydro- 1H-indol-4-y1-3.6-dih vdro- 2H-
pyridine-1-carboxylic acid tert-butyl ester

Br O ?00

N
Step 2

2

0O

B‘CNBOC = [ o

XN
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-f 1,3,2}dioxaborolan-2-yl)-3,6-dihydro-2H-
pyridine- I-carboxylic acid tert-butyl ester (154 mg) was added, followed by [1,1-
bis(diphenylphosphino)-ferrocene]dichloropalladinm(I1),complex with dichloromethane
(1:1) (24 mg) and KxCO4 (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-y1}-3,6-dihydro-2H-pyridine- I-carboxylic acid tert-butyl ester. MS:
337 (M-Boc+H)".



carboxylic acid tert-butyl ester (330 mg) was dissolved in 4 mL of THE and

cooled to -78 C before adding 1.6 M methyl lithium in hexaness (800 uL).
WPResekaGh was stirred and warmed to room temperature, tHRITSREEEh/063788

for an hour at room temperature. The reagtion was quenched by addition

of water and extracted with ethyl acetate. The 10 combined organic layers

were dr@ﬁver sodlum sulfate and evaporated under reduced pressure.

3 15 Boc Boc
1-(3-Fluoro-benzyl)- -hydroxy 3-methyl-4-piperazin-1-yl-1 3r\glhydro -indol-

CINFF
4-[|-(3-Fluoro-ben l)- -hydroxy-3-methyl-2-oxo-2,3-dihy o-IH+indol-4-yl]-

e S\ pfRxample 1 to affoish 3

@ dro=y3-methyt4=piperazim-|-yl-
1,3-dihydro-indol-2-8re (2
PCT/EP20061063788 -94.
1-Benzyl-4-pyrrolidins3s
procedures describéey ding
process shown in Schére N. Br Br Br NHZ Step 1\ NO2 Step¥ C NO2

Step 3 NaBO3 11/ Na2$204 F/F1\NHZ NH ,Si(lpro)3 Br Br Boc N

NHz Ntﬂﬁp(?‘} %)0% em ngegloxo 2,3-dihydro-1H-indol-4-yl]-3,6-dihydro-2H-

pyridine-1-carboxylic acid tert-butyl ester(930 mg) was dissolved 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
10 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)".
Step4 |
1-(3-Fluoro-benzyl)-4-piperidin-4-vyl-1.3-dihydro-indol-2-one

l'-_l’aoc
N
Step 4
i
N HC
F F
15 4-[1-(3-Fluoro-benzyl)-2-ox0-2,3-dihydro-1H-indol-4-yl}-piperidine- I-

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)".



N /NH BoC20 N\ I\ ~O 1. TBAF\ . (Ipro)3Si-Na B(0 2 N 2. Boc20 /

N'Boc NBoc H Bee Bee H \N\N\>0 Step 7 Step 8 N >=>==0 N Hz
WPHENUECT, EtOHN 6 G 6 s SCHEME N Ste- 1 10 PCT/EP2006/063788
1-Bromo-3-fluoro-2-nitro-benzene Br Bt ¢4H2 Step 1 (r) \ NO Z Na803 To
a suspension of sodium perborate tetrahydrate (135.374 g., 886.4 mmol)

in 50Emimadeti@ acid at 55C was added dropwise a solution of

2-Bromo o-{iuore: BSOHATNNG (30 855 Ghn 17 R14 AN 70 ik e o

SMditional 3 hours, then cooled to OC in an ice bath. Insoluble materials

were ramoyediydiiration tasegtid o ug of CBlte: WO RBrwas firsed Wedbrding to
s ElO@O?é%ggGS 70\%:1'!1 / @%%06[(5?63788 -95 with 100 mL acetic acid. The

Combined acetic acid tractiors were added to 3 L ice water with stirring to

give a waxy solid which was #emoved by filtration. 'ﬁﬁé crude solid was H

dissolved in 250 ml -ethyl geBtate, washed three ti with 200 mL of gNj

10% agtieous hydrogen c?gleori e, 200 mLsaturatdgM;jdium bicarbonatex, .

-brine. The solutfn 5Was concentratediy@aep to give 11. | =5, OH
-bromo=&4ltioro-2- zgne%@& red HNMR €13 o
N

300 Mpiz) 0: 7.264m, IH), 7 ‘TH), 7v9;(m, 1 >’Bemavi-
(3 0 -2-rittéo-phErFyl) - amin ¢ Br Br NO2 Step 2\ NO2 /F NH2 /N
Pd, (dba),
F DCTIBP
. F
SCHEME M
Step 1

4-11-(3-Fluoro-benzvl)-2.3-dioxe-2.3-dihydro-1H-indol-4-vl]-piperazine- 1 -
10 carboxvlic acid tert-butiyl ester

Boe
]
N
Br 0 [ j
N o
o
N Step 1 . o
N
HN NBoc
N/
Pd,(dba),
DCTIBP
F

4-Bromo-1-(3-fluoro-benzyl)- IH-indole-2,3-dione (3.05 g) was dissolved in 45
mkL of terr-butanol and Boc-piperazine (2.04 g), Pdy(dba)s (164 mg), dicyclohexyl-
(2'.4',6'-triisopropyl-biphenyl-2-yl)-phosphane (217 mg), and potassium carbonate (1.84

15 g) were added. The mixture was stirred at 120 °C for 4 hours and then cooled to room
temperature. The mixture was partitioned between cthyl 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

20 ester. MS: 340 (M-Boc+H)".



10

15

20

10 Potassium carbonate (2.58 g, 18.73 mmol) was added to a solution of
of 1-bromo- 3-fluoro-2-nitro-benzene (2.06 g, 9.36 mmol) and

Whaeizyiagmiie (1.13 mL, 9.364 mmol) and the resulting suspe®$iBANA86/063788

stirred at room. temperature for 18 houtsy3ghe reaction mixture was
poured onto 500 mL of ice water and extracted four times with 100 mL
ethyl &tepdle. The combined organic fractions were dried over sodium
sulfate, 34 35 poRGanBIA N VARAE (9. gl an ol Y N/a% RHFIGH B or.4-.
recrystalllzatlon Trom 75 ML reTruxmg ethanol with 3 mL water. 1.8379 of

& : { ¥ e was collected by filtration as fine
red needles MS 308 3095@%+H)+ Step 3 Boc
N-1-Benzvl-3-bromo-benzgfe-12-diamine Br Br \ NQ2 Step 3 1 NH2 1/
NH Na2S20'/ NH 20 A golufjon of benzyl-(3-bromg-2-njitro-phenyl)-amine
(0 503 g, 1.638 mmol) in Lethanol was addedq a-solution of sodium

chromatography (2 to 10% gradient ethyl acetate in heXafies) to give
0.327 g. of N-I- benzyl-3-promd-benzene-l,2-diamine as &red oil. MS:

2178, ergll N(lb @uo%egeqzil) dlhd &%ob%’% dﬂ}%/ddo ]ﬁ} -indol- 4@/(1} %1 erazine-1-

3- Ben romo-2-0xo- nzol azole-1-carb

%éﬂms yPddtat-Br gt aise (&ﬁf}zrw Fatsiisapbed INBBES D Ad cooled to -78

30M@quﬂ@ﬁ;g,beemlmﬁela@m@haﬁaﬁn%ﬂdzr@mmﬁ(ﬂ)%&l sl olirred
in (go mL dj ﬁhlorom thane Was oleg gcf‘otlj r nitroge

tern IBU ICar ong%gel(il% mmo V\}é)éné_ O(?r?otﬁov? Oﬂbure The
mtwammddimc{mmgom adamoiyiahdithe fed ciorate. The

pimrrIassied iy gae hau avd aewsddomarm d1898Ratca under reduced

temperatuyre. Th reaction |x ure was concentrated in the en
H‘?‘g"ﬁlu ﬂ’ﬁé?“ ue was purilfied by cotum ohr omatography affor bracd %?5 mg of 4-[1-

(3-fluoro-benzyl)-3-hydroxy-3-methyl-2-0x0-2,3-dihydro- 1H-indol-4-ylj-piperazine- 1 -
carboxylic acid tert-butyl ester. MS: 356 (M-Boc+H)".

Step 3
1-(3-Fluoro-benzvl)-3-hydroxy-3-methvyl-4-piperazin- 1-yl-1.3-dihydro-indol-2-

Boc H
!{I N
L) (]

NG OH HG om
Step 3
Amrmnmrn g
HCI

4-{ 1-(3-Fluoro-benzyl)-3-hydroxy-3-methyl-2-oxo-2,3-dihydro- 1H-indol-4-y1]-
piperazine- 1-carboxylic acid tert-butyl ester was deprotected in the manner described in
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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15

which was submitted to flash chromatography (1 to 10% gradient ethyl
acetate in hexanes) to give 0.580 g of

wWaenayde77promo-2-oxo-2,3-dihydro-benzoimidazole-I- carborytiviacige/ 063788

tert-butyl ester as a white solid. MS: 3044305 (M+H)+. 15 Step 5
3-Benzyl-2-oxo-7-(1-triisoprop I~yl-IH-pyrrol-3-yl)-2,3-dihydro-

benzoiBx ﬂap@a carboxyllc aC|d tert-hut ly ester Sl(lpro)3 BrBoc N O

N N 9 mL,of  9:1 mixture

one
bromoﬂl@ﬁﬁl@sv&u ﬁy&@ib@ﬁz&w&ﬁ%wmm@ml@ wefd artiphity teserding to

6 DO Gss L S3minhedibaranyl-I-triisopropylsilanyl-IH-pyrrole (0.476
g,1.783 mmol), [l,]'- bis(diphenylphosphino)-ferrocene]

dichloropalladium(ll) complex with dlchloromethane (2:1) (69. 7Br[ng 0.089

Step 3
.
Na,S,C,

and the organic layer was WO 2007/00667 /EP2006/063788 -
separated. The combined organic fractions were washed with 100 mL
each of water and brine and dried over sodium sulfate. Concentration im
vacuo gave a crude solid V&thh was purified by flash chromato@f‘*awhy (0]
to 0% gradient ethyl acetfe in ﬁ@&anes) to give 0.750 g/

7o o
ite oI|d MS 446 Step 8

O 6E0 1. TBAF
Srig)y - 2. Boc,0

/1-1Hp\srel=37YI)- -oxo-2

ben20|m|d | tert-but [v est i(nro)y / N/ N'Boc
Boc | Step ¥ >=0 0
5 Boc
“Boce . H
N N
/
Boe Boc
I H
N N Step 8 —N
>=O S >:O HCI, EtOH >:O
N Hy PUC N , Et N
SCHEME N
Step 1
1-Bromo-3-fluoro-2-nitro-benzene
Br Br
NH2 Step 1 N02
NaBO,
F F

To a suspension of sodium perborate tetrahydrate (135.374 ¢., 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



N N 2. Boc20 d d 10 To a solution of
3-benzyl-2-oxo-7-(1-triisopropylsilanyl-IH-pyrrol-3-yl)-2,3-

WagpesEnzoimidazole-1-carboxylic acid tert-butyl ester (0. 783 R¥E/063788

10

15

20

25

mmol) in 30 ml 1,4-dioxane was added tgirabutylammonium fluoride

(1.548 mLof a IM solution in tetrahydrofuran, 1.548 mmol) dropwise over

Birthihiles L Ebe iveadtio A miztundinabastities: Ibffac b mirutes dad dodals ice water

&Qﬁﬁsﬂﬂ%ﬁgt Oa%)g'fs%ﬁd%'i%ﬂ %\FQ%@I?S%H%’D;[ ﬁﬁﬂ@{{ﬁ{s MR Crud S(rli.d was
and the a wit L et?]y

separate quéous layer was extracted twice 100 m

disgrhied! PrelcampBihereighit drhetsheadncanad sUBnebatuii%anasous

et aencendiatedinmvacuanancpusdiech by dasbrehsomatagranhy: (20 the solution
40% gradient ethyl acetate in hexanes), ive 0.447 g ofcrude ,
A L ST ARG SR o penscnc s ea

whr B XYNERAHD k- BOR Ve EL TR (ratbirial vt (aisdbIved4A (i)
tetrah)gi@_ foran and cooled to OC under nitrogen. To this solution was

added di-tert-putyldiearbonate (0.752 g, 3.45 mmol) and
A-dimethiyfata e PUEORICBYEATING ) and stirring was continuted

for one hour as the egrction mixture was allowed to wagdm to room
temperature. The reagtion gbixture W%%cgncentrated ' roand the
residue was 25 purffi as (It b gradient ethyl
acetate in hexanes)ito give 0.550 benzyl-7-(l brifpxycarbonyl-1

midazble-I-carboxylit acid
tert-butyl ester, MS: 490 (M +H)'. 3- Ben zyl-7- (1 -tert- @

xycarbon yl-p yrrolidin - 3- vl) -2- oxo-2,3- dih ydro- 30
benzoimidazole-I-carboxylic acid tert-but fester WO 2007/00667
PCT/EPARQRIA63/88n 88 NBEG, BOG3MBEY WBosddelNida3a@oRtePof Nbromo-

H21 Pt/C - N To a Patr vessel flushed with nitrogen.was adde 9
O S oA T PoTERAA B ChttiDhea S0 mmo)
B dnzydslhgertshemexycadsctiyidiat room temperature for 18 hours. The reaction
RATRR3MY ﬁ&&%&@%&%@ Rzoimidazleske atRradin adeRHPYH0 mL ethyl

ester (0,15 ., 0.307 mma)) in. 10 mLmethanol. The Parr vessel was
%%&}&#BEFQ&%%?F? H%e{l{'ﬁctzons were dried over sodium sulfate, and

concentrated in vacuo to give an oil that was purified by recrystallization from 75 mL
refluxing ethanol with 3 mL water. 1.83 g of benzyl-(3-bromo-2-nitro-phenyl)-amine
was collected by filtration as fine red needles. MS: 308, 309 (M+H)".

Step 3

N-1-Benzyl-3-bromo-benzene-1.2-diamine

Br Br

) NH
NO, Step 3 2
e il
Nz,5.0, 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



at atmospheric pressure and stirred for 95 hours. The reaction mixture
was then vacuum- purged with nitrogen, filtered through a plug of cebte to
wWQafapesédtalyst, and concentrated in vacuo. The resulting reB{GRIBRA)S/063788
purified by flash chromatography (5 to 168a gradient ethyl acetate in
hexanes) to give 80 mg of racemic 3-benzyl-7-(I-tert 10
dutoxyoarbehyl{ By dlidingSay i R-evigd 2@ dihyd toeenzdimigdaz 61827 garkd X- / -
ulip aeil by esier s Ao al M ALAAM NS B
1-Bénzyl-4-pyrrolidin-3-yl- 1,3-dihydro-benzoimidazol-2-one Boo H NN
Boo H Step 8 N~O NN HCI, EtOH | -dd 15
Asoluti®meiz-enpybirb12ter DXy alboMypyinoidingleyl) 2o vBSBacid tert-
gllh drq henzoimidazole-I-carboxylic acid tert-butyl ester (80 mg., 0.273
Trmﬁlo%”rrrS mL ethanol was heated to reflux and 2 N ethanolic hydrogen

chloride was added (0.58mL.) The reaction mixture wadg lreflumgi for 45

minutes at which point.etQe

formed on cooling an .@ removed by filigation to af :

1-benzyl-4-pyrrolidin-3>y1  3vgihydro- b‘e‘z‘?cujazol »gfe hydrochloride

as a tan solid. MS: 294 (M+H)+. WO 20077006677 PCT/EP2006/063788
i naceutical preparatiors for delivery

-99- Example 12 Formulations
by various routes are formulated-as_gshown in the follo Fables. "Active

ingredient” or "Active compound” as used in the 5 Tableseans one or

Xlore q&mﬁml ;ﬂ%@f/ﬁpﬁ;wtaio-@@im&sg iggruf@%@na}o ElS’% g, 1.742 mmol)
nIn ient % wt five ingredient o Lactose. .
e N B s O - e B B icarbonate
disPenséd itoovapswes abiathifitigvedoer 400megh Meneachyode:capSuie. 0.087
10 WeNH, %Bﬂr%%@lé’nt%ﬂiq?@%géj&ﬂg@d ERIRORIININ BAbed to warm to room

Administration Ingredient % wt./wt.
temperature. The réaction mixture was concentrated in the presence of 0.5 g silica gel,

which was submitted to flash chromatography (1 to 10% gradient ethyl acetate in
hexanes) to give 0.580 g of 3-benzyl-7-bromo-2-0x0-2,3-dihydro-benzoimidazole- 1-
carboxylic acid tert-butyl ester as a white solid. MS: 304, 305 (M+H)".

15 Step 5

3-Benzyl-2-ox0-7-(1-triisopropyisilanyl- 1H -pyvrrol-3-yl)-2.3-dihvdro-

benzoimidazole-1-carboxylic acid tert-butyl ester

Si(lpro),

Br N

iBoc /

N s
>:O Step 5 .rB o¢
N Fooo-

==
{lpro},Si—N
—

B{CH),

- YZ
O

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)-ferrocenejdichloropalladium(1I) 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 lhour. The reaction

25 mixture was added to 100 mL of 1:1 water/ethyl acetate and the organic layer was
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Active ingredient 20.0% Magnesium stearate 0.5% Crosscarmellose
sodium 2.0% Lactose 76.5% PVP (polyvinylpyrrolidine) 1.0% The

Warngpediea?s are combined and granulated using a solvent SUCPCA3EP2006/063788

methanol. 15 The formulation is then drigg and formed into tablets
(containing about 20 mg of active compound) with an appropriate tablet
maching. Composdifion fore@ral Admdnistratiowdsigré dightiAmalnfddctiveater and

t%‘?H&pd‘ﬁ‘dQﬂ%cPo% %’Hﬁ? arai)gig %&m%QH»&H!‘}n ”40 gcuoé %%V%et&y oigl wP:ch was

paraben 0.15 g Pro en 0.05 Granu ate Sor
W@%ﬂ%@mﬂéﬂ) %Wsﬂawmmwmcﬂ@gwp@qmzwzm@f@@tm@qws) to give

VEECD) K&Mmdatbblb@()l Jt&@pm\pmlagyﬁl @ﬁ%mlr@ql@nmggiafh Faeh-
D';?%'(l)lie;& vater s o 10 ]C;‘I' mlgg eldéen}s are Jxed ﬁ %
suspension for ora |n|s ration ren %réiﬁl‘}ormlﬁa?on ngre 26
B@W)Actlve mgredlent 0.25 g Sodium Chloride gs to make isotonic
Water ggryjgjection 100 ml 5 The active ingredient is dissolved in a portion

of the water fr in ectlon A suff|C|ent quantlty of sodlum chlorlde is then
added=wiHé |+ R oLk b Do YEHT Hp
o _ngmhﬁdmm{hemxmhdemdﬂﬁnemmécd@r |nject|on flltered through a
0.2 micron membrane filtey, and packaged under sterile conditions.
Suppository FormulatierR Ingredlent % wt./wt. Active in ieret 1.0%
Polyethylene glycol £008 74.5% P

Boc Boo

/ Step 6 /

N>: e N>:

O 1. TBAF 0
N 2. Boc,O N

To a solution of 3-benzyl-2-oxo-7-(1-triisopropylsilanyl- 1H-pyrrol-3-y1)-2,3-
dihydro-benzoimidazole-1-carboxylic acid tert-butyi ester (0.768 g, 1.40 mmol) in 30 ml
1,4-dioxane was added tetrabutylammonium fluoride (1.548 mI of a IM solution in
tetrahydrofuran, 1.548 mmol) dropwise over 5 minutes. The reaction mixture was stirred
for 45 minutes, and was then added to 200 mL of 1:1 water/ethyl acetate. The layers were
separated and the aqueous layer was extracted twice with 100 mL ethyl acetate. The
combined organic [ractions were dried over sodium sulfate and concentrated in vacuo
and purified by flash chromatography (20 to 40% gradient ethyl acetate in hexanes) to
give 0.447 g of crude 3-benzyl-2-0x0-7-(1H-pyrrol-3-y1)-2,3-dihvdro-benzoimidazole- 1-
carboxylic acid tert-butyl ester. This material was dissolved in 7 mL tetrahydrofuran and
cooled to 0°C under nitrogen. To this solution was added di-rerr-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 1o 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
{(1.550 g of 3-benzyl-7-( 1-tert-butoxycarbonyl- 1 H-pyrrol-3-y1)- 2-0x0-2,3-dihydro-
benzoimidazole-1-carboxylic acid tert-butyl ester, MS: 490 (M +H)",

Step 7

3-Benzyl-7-(1-tert-butoxycarbonyl-pyrrolidin-3-y1)-2-ox0-2 3-dihydro-

benzoimidazole- 1-carboxvlic acid tert-butvl ester
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Polyethylene glycol 4010 24.5% 10 The ingredients are melted together
and mixed on a steam bath, and poured into molds containing 2.5 g total

WoBRHioseopical Formulation Ingredients grams Active compoREHER2006/063788

Span 60 2 Tween 60 2 Mineral oil 5 Pefgolatum 10 Methyl paraben 0.15
Propyl paraben 0.05 BHA (butylated hydroxy anisole) 0.01 Water g.s.
100 WO 2007/006677 Pg'I;/EP2006/063788 _101 All of the @&redlents
except water, are cq ned and heated to about 60C witk ;s‘urrlng A

sufficient quantity o
S . NS
[®

stirring to emulsify the
C'[iVé\J

g. Nasal Spray For i >
from about 0. 025 05 _peregqyit actlve compount are preft

G

added to adjust pH. Tk asal spray formulatlons may béidehvered via a

nasal spray metered pump 10 typically delivering about 50-100 microliters
of formUtatiBarpeessdtliathonl withypital edosingstldduidiid Bpsrsprays guempm on

A2 pyys xprmle deadiolianndpinding, sudien Ehis RXARBlBon 1 11

illustrates in vitro radioligand binding studies of compound of 15 formula I.

PPRECiTa &é&ﬂnﬁﬁo@%ﬁ{ﬁo‘ﬁfﬁ’d@%Wﬂé%érﬁﬁbh@ﬁ%ﬁ?%@ RtsVhfirER(0-150

@sotﬁﬂlbmm@pmmataneteﬂmmﬂtl@m Bir-+t3G]ligandafliintywerd malda ydrogen

Racamesing er.binding ql ik s0sin. ool membrancs derved 0Mhen vacuum-
slstabh y expressing ‘recombinant human receptor.

M%@&é}ﬂ%ﬂ%ﬁﬁa%ﬁ@éfﬂy-mﬁ el aRitiy 2o Were CrﬁdbéthT d
ssHopgingdos birgdinarat [RlKeiansenin @a6ds(A@i#d by flash chromatography (5 to

10% gradient ecthyl acetate in hexanes) to give 80 mg of racemic 3-benzyl-7-(1-tert-
butoxycarbonyl-pyrrolidin-3-yl)-2-o0x0-2,3-dihydro-benzoimidazole- 1-carboxylic acid
tert-butyl ester as a clear oil. MS: 516 (M+Na)™.

Step 8
1-Benzvl-4-pvrrolidin-3-vl-1,3-dihvdro-benzoimidazol-2-one

,Boc H
N N
N’BOC H
>:O _.E:[EE_S_._,.. >—_—_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 sohd precipitate formed on cooling and was removed by filtration to afford 40
mg of I-benzyl-4-pyrrolidin-3-yl-1,3-dihydro-benzoimidazol-2-one hydrochloride as a
tan soHd. MS: 294 (M+H)".
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15

fluorobenzoyl)piperidinol)ethyl)-2,4(1H,3H)-quinazolinedione) in cell
membranes derived from CHO-KI cells stably expressing recombinant

WOAMARBSHT 2A receptor. Membranes were prepared from HEKTZB3e@ll063788

lines by the method described by Monsmg, et al., Molecular
Pharmacology, Vol. 43 pp. 320-327 (1993), and from CHO-KI cell lines 25

as deséitheglyi Bonhaus et al.,

Br J Pharmacol. Jun;] 15(4):622-8 (1995).

For est 9&9& ?%ﬁinity at the 5-HT®6 receptor, all determinations were
made in_assay buifer containing 50 mM Tris-HCI, 10 mM MgS04, 0.5 mM

EDTA, HiRtassesBla seidapeny rgobyay hy sosummriiar fuatiokted as
viahwmen s estimationaelaffiinibist ithedtht 28, recapiot@pound" as used in the

g

reaction volume. Assay tubes containing [3H] LSD

|nat|ons were mad sa ta|n|n 50 mM 30 Tris-HC1,
A5¢orbic adi Xleﬁ% ?;%m)é % ??8 81 w‘?a 250 microliter

or [3H]Ketanser-in (5

nM), cqrapgiingiigand oanhmemRiane were incubated in a shaking water

bath for 75 min_at .37 C.(for.5:HT6) or 60 min. af ;

2C (far 5-HT?A)

filtered 98t6®Akard GF-B plates (pre -soaked with

0.3% 35PEising a

Packarddediefh-egibharvester and washed 3 times
1LCH Rnunrl [3H1L.SD-or TQI—I'II(nfnncnrln were.dete

N ice CQRIt) MM TTis-

mined

counts pe ?%lnute using Packard TopCount. WO 2

007/0022 ;E;

PCT/EP@@@@%GB@E&& ak02 Dlsplacement of [3H]L$D or [BIH]Kétanserin

||||||

. . sy TP fiap:
IIUIII ll T Ulllulllg DILCD VVClD quallullcu Uy IILLIIIU \.:UII

i
uCI ILI O.LIUI LISALRACLINLY | uaLa

to a 4-parameter logistic equation: binding = basal + Bmax - basal

1+10-HigdpgigasaiN 8ty resodvhkhd ipnfnscthia Wilas1opes fhgasajng sheut 100 mg
eancentatipn f wompeipe xadialigan I anddssatkis the concentration of

radioligand producing half-maximal specific binding of radioligand. The
specmc b|nd|ng wmdow is the dlfference between the Bmax and the basal

: Example

selective

compounds of

-H:Fﬁ'a'l‘l‘@ggw{ Y ’W

TG
-HT2A antagonists. or both. For 10 example,

]-(3,4- PG NBEIS-4-piperazin-I-yl-1,3-dihydro-ir

dol-2-0R€-8%hibted a

PRI O AR R QlY9-A8 for the 5-HT2A Tecepror.

FUrther gesy resuits are

elow: # pKi.5-# pKi.5=HT6 H]
8.1 45 é“f%“ﬁﬁ%cﬁ%iﬁ’é‘ﬂ%l

6 10Q244’2Q48 18

%

{actose

76.5%

1.0%

PVP (polyvinylpyrrolidine)

The ingredients are combined and granulated using a solvent such as methanol.

The formulation is then dried and formed into tablets (containing about 20 mg of active

compound) with an appropriate tablet machine.

Coimposition for Oral Administration

Ingredient Amount
Active compound 1.0g
Fumaric acid 05¢g
Sodmum chloride 20¢g
Methyl paraben 015g
Propyl paraben 0.05¢
Granulated sugar 255¢g
Sorbitol (70% solution) 12.85¢




258.91538.3 299.3854 9.11 328.57 64 9.21 409.2 66 8.59 15 While
the present invention has been described with reference to the specific

Waibotiaeénts thereof, it should be understood by those skilleBb/ B Gaa163788
that various changes may be made and;gguivalents maybe substituted
without departing from the true spirit and scope of the invention. In

additioh’mganylﬁ(ddiﬁdatiﬂl@m}ay be made to 20 agdapt a pa‘tt[d:glar
nnnnnnnnnnnnnnnnnnnnnnn

1t
SiLUau‘.pE) lllcucnal uuulpuoluuu of-matter; Pro€esSS;{Process " n,]ls

to the ectlvé spirit and scope of the present invantion. AII su

modifidadlons gre intended to be within the scope of the clal%%faﬁpended

itled ) A
comoound of the formulal R' X (R2m>=0 NR3M RI; ora

pharmaceutlcally acceptable salt thereof wherein: misfrom0to3; nis1

or 2; Xighe1ferNRar(s e, mSeed-GRI 4 Qrsgef@)n 4D svhiereminRisition.
hydroglgn or, al 0Rb |§anxgrogen, fluoro or alkyl; R is hydrogen, fluoro,

arentera
alkyl,
In gredlem 96 wi.fwt.
Active ingredient 025¢
Sodium Chloride gs to make isotonic
Water for injection 100 ml
5 The active ingredient 1s dissolved in a portion of the water for injection. A

sufficient quantity of sodium chloride is then added with stirring to make the solution
isotonic. The solution is made up to weight with the remainder of the water for injection,
filtered through a 0.2 micron membrane filter and packaged under sterile conditions.

Suppository Formulation

Ingredient %o wt.fwt.
Active ingredient 1.0%
Polyethylene glycol 1000 T4.5%
Polyethylene glycol 4000 24.5%

10
The ingredients are melted together and mixed on a steam bath, and poured mto
molds containing 2.5 g total weight.

Topical Formulation

Ingredients grams
Active compound 0.2-2
Span 60 2
Tween 60 2
Mineral o1l 5
Petrolatum 10
Methyl paraben 0.15
Propyl paraben 0.05
BHA (butylated hydroxy anisole) 0.01
Water q.s. 100
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Rb and Re together form oxo; or 20 Rb and R" together with the atom to
which they are attached may form a three to six-membered optionally

WHHSIRUE ring that optionally includes a heteroatom selecteRKIFR200Mi63788

and S; Ar is: optionally substituted aryl; @p25 optionally substituted
heteroaryl; Re Y\"N\R7 56 R1 is a group of the formula R R pis from 1
to 4; Yisll <0th 80 gilic105,-104p - BRER powherkindl dp R & and! Roedoint 60°C with

ndepe ”ﬂ%ﬁﬁ%‘i@rﬂ ‘,?I Q058 OF AL £ARN ReENARRE Qﬂﬁ@&%ﬁf“‘l@ (3;50118 stirring

alkyl;” haloalkyl; haloalkoxy, alkoxy, hettero alkyl; 10 c ano -
g Oy Y-*éem%ae %nbmﬁwer IRstss rrRpout 1
(CHZNQWHRS%@(MnRJmlﬂ)ﬁ&(CHZ)q C(=0)-Rk; whereln glsOorl ris

from 049 n i Ik
and RIS D R e oy SR P TR et e
GaHaeRdenthpisyadoger ol skt formulations. The folmuiauons optionally

contain inactive ingredients such as, for example, microcrystalline cellulose, sodium

carboxymethylcellulose, dextrose, and the like. Hydrochloric acid may be added to adjust
pH. The nasal spray formulations may be delivered via a nasal spray metered pump
typically delivering about 50-100 micreliters of formulation per actuation. A typical
dosing schedule is 2-4 sprays every 4-12 hours.

Example 13

Radioligand binding studies

This example illustrates in vitro radioligand binding studies of compound of
formula L.

The binding activity of compounds of this invention in vitro was determined as
follows. Duplicate determinations of 5-HTg ligand affinity were made by competing for
binding of ["H]LSD in cell membranes derived from HEK293 cells stably expressing
recombinant human 5-HTs receptor. Duplicate determinations of 5-HT;a ligand affinity
were made by competing for binding of [*H]Ketanserin (3-(2-(4-(4-
fluorobenzoyl) piperidinohyethyl)-2.4(1H,3H)-quinazolinedione) in cell membranes
dertved from CHO-KI cells stably expressing recombinant human 5-HTaa receptor.
Membranes were prepared from HEK 293 cell lines by the method described 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-HTg receptor, all determinations were made in
assay buffer containing 50 mM Tris-HC, 10 mM MgSQOy, 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-HTy4 receptor all determinations were made in assay buffer containing 50 mM
Tris-HCI, 5 mM ascorbic acid, 4 mM CaCl2, pH 7.4 at 32 °C, in a 250 microliter reaction
volume.

Assay tubes containing [3 H] LSD or [3H]Ketanserin (5 nM), competing ligand,
and membrane were incubated in a shaking water bath for 75 min. at 37 °C (for 5-H'T¢)
or 60 min. at 32°C (for 5-HT,,), 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 ESH}Ketanserin were determined as radioactive counts per

minute using Packard TopCount.
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Rd and R6 each independently is hydrogen or alkyl; and R 7 and R8 each
independently is hydrogen or alkyl; or R7 and R8 together with the

Whpvogeisad’which they are attached may form a 25 fourto  PCT/EP2006/063788

seven-membered optionally substituted figgthat optionally includes an
additional heteroatom selected from 0, N and S; or one of R 7 and R8 and
one of RigpdmetREtogd L SidtvtHe Hisenmtenvhchnitby bandiagtathedanayantified
borh lounig:sveBrmamiRse anionall spbalivied fiea g getonally
includes an additional heteroatom selected from 0, N and S; or 30 one of
R'and %&\3 together é/git%Rd and Baeaatdnnsito Which;hey are attached

may fori 4ot 16°ehY n-memberedmngdpai.optionally includes an

additional heteroatom selected from 0, N and S; or'one of R7 and R8 and
one of Recemd iRty thir ditle. tHigandinis tocwhivknheyiare (anaghed gragioligand
famma fourntosevensmembared: fam%mymﬁﬂy@ﬁ.m{m éﬁcéﬁg bigdin gof

optionally includes an additional hetergatom selected from 0, Nand S. 2.

P BSHHohRG SRSEHIBING T IR X b Ere fierencaRRy 560 Hisdgs #yand the

REFEP2006/063788 -105 3. The compound according to claim | or 2,

whereip E 4 ¢ ? : e rdi [ -
}ﬁs@%gﬁgﬁ?}c%ﬁt@(gﬂgﬁ%xén alﬁ’ C ‘%ﬁé%%%ﬁg (?1813%?1 IS%Q_I%LQN%W 1208 and

of claims , wherein Ar is 5 optionally substituted aryl. 5

loorp SuRE BEEONSIRGRd aff 4 bisehsiRss Yoo at ket lASaRIs s optipiinytor
@u@&ﬁ%tect:gﬂeﬂmS a;%aa&hﬂmt@wM@?ﬁmi,e%ﬁﬁﬁﬂwmmb%?mmbted a
t0.5, wherein m | 71T ound according to any one 0

pc?gi F’n%ﬁptlcg’ %‘}T\llval%% e?:r)lﬁ%t%%réhél’eﬁzﬁ%g?ﬁb?dﬂb’ acccording to claim 7,
whereihuyiBeQiest189] T hee sbaypounthadebdrdielgwo claim 8, wherein R5

and R6 are hydrogen. 10. The compound acccording to claim 8, wherein

one of R7 and R8 and one of R5 and R together with the atoms to which

they are attached forny a faur to s@ﬂe@?) mesmbefe 0. L1. The
compound acccordingjto-ctatm-7-wheretr¥s=MNwW-—1+z2-—FHe compound

acccording to claim 11, wHErein RS4nd Re6 4fe hydrdd€hn. [25 13. The
compound acccording|to cfaim 12, &vher¢in @ie of R3.and R8 together
with Rd and the atomd 1o Which'thg\Larejattigched fogmatqurto
seven-membered ring}-14--Fhe.compoupd-acceording-to-claim 3, wherein

pis 3. 30 25 8.91 53 8.3
29 9.38 54 .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 sitvation, matertal, composition of matter, process, process step or
steps, to the objective spirit and scope of the present invention. All such modifications

are intended to be within the scope of the claims appended hereto.

ek
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15. The compound acccording to claim 14, wherein Yis -0-. 16. The
compound acccording to claim 15, wherein RS and R6 are hydrogen. 35
17. The compound acccording to claim 16, wherein one of R7 and R8 and

WeRMHPORS’and R6 together with the atoms to which they ar&@GE(EEHE6/063788

form a four to seven- membered ring.Wg3 2007/006677
PCT/EP2006/063788 - 106 18. The compound acccording to claim 7,
wherein Yis -CRORf-. 19. The compounglgi&gording to claim 18, wherein
one of R7 and R$ and one of Re and Rf together with the atoms to which
they arg at acc%)r}gdofog@ ?rﬁil\éef othSuefX?:n 5 membered ring. _20. T_he _
compound acccording to any one of claims 1 to 6, wherein R' is azepinyl,
pyrolidinyl, piperazinyl, piperidinyl, azepityl, diazepinyl, aminoalkoxy,
azepinyloxy, pyrolidinyloxy, piperidin , azgpinyloxy, or

azepinylmethoxy, pyrolidinylm<=1 X erl;?g' ethoxy
azepinylmethoxy, or aminoalkyl. 21. Hpolnd acccording to any one
of claims 1 to 6, wherein: Rtis:a8 R"R8R oRe R N Ria Rio N/R1la
R" N R13 Oio R R Rio Ryz Ria iz Riz iz R #&dlf fa R8R"NRial R10R
R N R11 N Ria N Rig RiR" Rio Riz O Ria Rio Riz R llIRiz Riz N " - RI, R8
Rio N Big R ReNURACRigiccR 8124k dfhefRa O 15 ; and R7, R8, R10,

R", R12 and R13 each independently is hydrogen or alkyl.
wherem.:

m is from ¢ to 3;

nislor?2;
Xis:
-NR®-;
-0-:
S
-CRR*: or
-C(O0)-
wherein:

'R®is hydrogen or alkyt;
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 inciudes a heteroatom selected from O, N and S;
Ar is:
optionally substituted aryl; or
optionally substituted heteroaryl,

8

}fY\ﬁi/i\ 7
Rl R® ;%5 " :
R" is a group of the formula ;
pisfrom 1to4;

Yis:
-O-;

mNR‘in; or
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WO 2007/006677 PCT/EP2006/063788 - 107 22. The compound
according to claim 21, wherein R10, R", R'2 and R13 are hydrogen. 23.
The compound according to claim 21 or 22, wherein Ar is optionally
substituted phenyl or isoxazole. 5 24. The compound according to claim
23, wherein the optional substituents QTOthenyl or isoxazole are selected
from one or more halo, alkyl, haloalkyl, haloalkoxy, alkoxy or cyano or
mixtures thereof. 25. Theeghmpound acccording to claim 1, wherein said

R 101! WREVETR & g3 R (05 BRI AN CHOERAY “hedo: 15
alkyl; haloahs)i:Rhédgatiorpdeaitpxy: heteroalkyl; 20 cyano; -(C112)q
S(0),-Rg; -(CH2)q-G(m6)-NRhR; -(CH2)q SO2-NRhR;
-(CH2)q-N(R')-C(:O)é§{I§1;or 25 -(CH2)g-C(=0)-R"; wherein:

haloalkyl;

haloalkoxy,

alkoxy,

hetero alkyi;

cyano;

-(CH:)¢S(0)-R%,

-(CHa)¢-C(=0)-NR"R";

~(CHz)-S0,-NR'R’;

«(CHa)g-N(R)-C(=0)-R", or

~(CH2)¢-C(=0)-R;

* wherein:
qgisOQort;
ris from 0 to 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
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 fo 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 according to claim I, whereinnis 1.



gisOor 1; ris from O to 2; and WO 2007/006677 PCT/EP2006/063788 -
108 R1, Rh, R" and R1 each independently is hydrogen or alkyl, and Rk is

W BH¥AT alkyl, alkoxy or hydroxy; and m, p, X, Y, R2, R3, FA M 2RK/063788
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R7 and R8 are as recited in claim 1. 5 2603 he compound acccording to
claim 1, wherein said compound is of formula 1ll: R8 R111R13 (uuf)l
RiY Riz X (Rz)m (O N (R9)3 R3 R'/Illl; wherein: t and u each

independepdly isfipA AdacdoldR & Bk R1220CLEL3 §8Chd R? are hydrogen.
independently is hydrogen or alkyl; and m, s, X, Y, R2, R3, Rd, R8 and

R9 are as recited in claim 25. 27. The compound acccording to claim 1,
whereih sadlitlccompmund iscobtths gfarmuta it .oRANERE 0%'3, whERImADIN

é?@éﬁa ‘ Lllﬁjégtéugtgdl\é;yﬂvherein: pis2or3;andm,s, X,Y,R2, R3, R, R,
8 and R9 are as recited in claim 25. 20

5. Thecompound according to any one of clatms 1 to 4, wherein Ar is

optionally substituted phenyl.

6. The compound according to any one of claims 1 to 5, wherein misQ or 1,

7. The compound according to any one of claims 1 to 6, wherein p is 2.

8. The compound acccording to claim 7, wherein Yis -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 fouor 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.



WO 2007/006677 PCT/EP2006/063788 -109 28. The compound

acccording to claim 1, wherein said compound is of the formula V: R" a
WSR3 Y R12 X (R2)" O N (Ro) R3"V; wherein: 5 t andP§ EEER006/063783

independently is from Ito 3; 10, R", R'2 angl-R13 R each independently is

hydrogen or alkyl; and m, s, X, Y, R2, R3, R4, R$ and R9 are as recited

in claim®5T @@C%E(wﬁ@m@g@rﬁc@@ e dscEMPound is of

the formula VI: R8 R'3t)s R+toRt2 Y X (R2)m O &N (R9)s R3 R4 10

tisfrom1to3; u sfrom R10, R" R12
mdepeﬁ%éﬁhy%gwa e RE D 18, S 8 S A g aone of
RoaddRispeditedintcthint2530. 'Mhelntjmuommdtwfkﬂdlfmm whecremssmd—
sempeLnd gelected from: 1-Benzyl-4-piperazin-

[-yl-1,3-dihydro-benzoimidazol-2-one;

20. The compound acccording to any one of claims 1 to 6, wherein R’ is azepinyl,
pyrolidinyl, piperazinyl, piperidinyl, azepinyl, diazepinyl, aminoalkoxy, azepinyloxy,
pyrolidinyloxy, piperidinyloxy, 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
R /RB I\IJ R Rl 5:{
N s 1 13 ,.Ra N p*
RC B R R R'2 N N R'e
b R']() 812 R 1
R O R O! R

13
R qu R” N R
Rw ./Ra . N RH N Rm
N R H1a Rw R12
. Rm RTQ Rm R12
Q R N N 0

R ~ ~~

R’ R
10 N/ R ey R~. R
R | N o e
e N\Rs \N/
é :N\Hs )

O
O
@

e 4 ;

O
~~ ,
; and

R7, RS, Rm, R R and R each independently is hydrogen or alkyl.

15
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1-Benzyl-4-(2-methylamino-ethoxy)-1,3-dihydro-benzoimidazol-2-one; WO
2007/006677 PCTIEP2006/063788 -110

WQ 286HAACBI methyl-4-(2-methylamin o-ethoxy)-1,3-dihydro-be RedidRaass3 788

2-0ne; - 107 -
4-(Azetidin-3-ylmethoxy)-1-benzyl-1,3-dihydro- ben20|m|dazol 2-0ne;
1-BenAA-4TE dimehy i isiogony)ia ingtrebeRsoRidBYokal dHbare
@gigg&zyl -4- (pyrrolldln -3-ylmethoxy) -1,3- dlhydro benzoimidazol-2-one;

1- Benzg/é4 piperidin- éloxy) ,3- dlhyd 0-henzqgjmidazol-2-one;
4-(Azefidin 35 FSRRIBEATHH 55 chh‘? IbirnidHForE-6h& oggpoally

Q}Bem}zty{i@k(pyymhdme@fyimethoxy) -1,3-dihydro-benzoimidazol-2- one; 10

1-Benzyl- 41@!9@5 Jnxld%c%r%lﬁ ¥9cpa%§112§’3%%128[1 %ﬁ%%%'tlonal substituents on

1-Benzyl-4- plperaz n-1-y1.-1,3-difydro-indol-2-one

REES DO RIS AL ﬁsﬂrﬁé%imwie@tmbmﬁd&kﬂdﬁ%ﬂdﬂiﬂ haloalkoxy,
ﬁﬂ&xﬁb&%@ab@@lyﬁrﬂmr@zml -yl-IH-indole-2,3-dione; 4-[ 1,4]
Diazepan-1-yl-1-(3- quo ben 1H indoles2,3-dion
1-(3- F?%r;r enzy uél di me’fﬁ p%lop((ri:']lraamn1 1%11(:50@]
H:(3-fluoro-benzyl)-4-(2- methylammo ethoxy) 1,3-dihydro- |ndoI 2 one,
1-(3-Fluoro-benzyl)-3-hydroxy-3-met erazm -l-yl-1,3-dihydro-
indol-2-one; 4-[ 1,4] Diazepan-I-yl-1- ES tuo’ro -benzyl)-1,3-dihydro-in
dol-2-one; 20 1-(3-Fluoro-ben

zyl)-4-piperidin-4-yl-1,3-dihydro-indol-2<0 1 Ben zyl-6-chloro-4-
(2-methylam in o-ethoxy)-1,3-dihydrosdbenzoimidazol-2- one; 1-Ben
zyl-6-fluoro-4-(2- methylamln(oég)th 3=di >dr:o benzoimidazol-2- one;

25 ™
1-(2-Fluoro-benzyl)-4-(2-methylamino-&thoxy)-1,3-di %?@ benzoirnidazol-
2-one; 1-(2-Chloro-ben zyl)-4-(2- methylaﬁ@ | -1,3-dihydro-
benzoirnidazol-2-one;
1-(3-Fluoro-benzyl)-4-(2-methylamino- ethoxy) -1,3 droghenzoirnidazol-
30 2-one; 1-(3-Chloro-benzyl)-4-(2-methylamino-ethoxy)-1,3-dihydro-
benzoNi‘G‘éFiBl 2-one
1-(2,3-difluprosenayky-4-(2-methylamino-ethoxy)-1,3-dihydro-
ben20|m|dazq1 ﬁg

18 mdepcndcntly
halo;
alkyl;
haloalkyl;
haloalkoxy;,
alkoxy;
heteroalkyl;
cyano,
~(CHz)q-S(O)~RE,
~(CHy)(-C(=0)-NR"R’;
~(CH2)¢-SO,-NR'R’;
~(CH2)¢-N(R)-C(=0)-R", or
~(CHy)¢-C(=0)-RY;
wherein:
gisOor1;
ris from O to 2; and

ad};]cF om 1s of fmmuid



10

15

20

35 1-Ben zyl-4-(2-m.ethylamino-ethyl) -1,3-dihydro-benzoimidazol-2-one;
1-Ben zyl-6-flu oro-4-piperazin- | -yl-1,3-dihydro-benzoimidazol-2-one; WO

WORH0068877 PCTUEP2006/063788 111 1- (3-Fluoro-ben  PCT/EP2006/063738

zyl)-6-fluoro-4-piperazin- I-yl-1,3-dihydrotbgnzoimidazol- 2-one;

1-(4-Fluoro-benzyt)-6- quoro 4-(2-methylamino-ethoxy)-1,3-di,hydro-
benzoimidazol-2-one:Rs, R" R and R each independently is hydrogen or alkyl, and R

4-(4-Fluoro- benzyl) -4- (2 methylamino-ethogy)rl,& lgllay{gnoal;{gg@;mgg@;&[% and

2-one; 1-Benzyl-4- p (il 1,3-dihy; @benzmmld zol-
“Benzyi-6Tulrocaty R?:ﬁélel dfPbio-BERSiiaE2BI<5h

1-(3-Fluoro- benzyt) -6- quoro 4-(2-methylamino-ethoxy)-1,3- dlhydro 10
benzoimidazl2:Q Sund acccording to claim 1, wherein said compound is of formula
1 -(3-Fluoro-benzyt)-4-piperidin- 4351 1,3- dlhydro ben20|m|dazo?2 -one,

I(3 Fluoro-benzyl)-4-pyrrolidin-3-yl-1,3-dihydro-benzoimaidazol-2-one;
1-Benzyl-6-methyl-4-piperidin-4-yl-1,3=dihydro-benzoimidazol-2-one;
1-(2,3-difluoro-benzyl)-4-pyrrolidLE}13-I¥I-]R3%dihydro-benzoimaidazoI-Z- 15
one;
1-(3-Fluoro-benzyl)-6-methyl-4- plp(gwgézk}éyl-l,3-dihydro-benzoimidazo|—
2-one; R’ R
6-Fluoro-I-(3-fluoro-benzyl)-4-piperig
2-one; 20 R

X 3-dihydro-benzoimidazol-

7- Chloro 1-(3- quoro benzyl) -4- plperazmﬂ3
2-one; R*
5-Chloro-1.-(3-fluoro-benzyl)-4-piperazin-1-yl-1,3-dihiydro-B&nzoimidazol-
25 2-oRgylsBenzyl- 3-methyl-4-piperazin-1-yl-1,3-dihydro-ben
zoimidazol-2-one;

5,6- D|fluor639(§WIWblﬁ‘é?Pfﬁ§i%B¥d§%% 14#-2:3-dihydro-

benZOImldé&&IEQ 'oR& and R each independently is hydrogen or alkyl; and
L-(1-Methyl-pheny etfy) é pesiariei  ecaydioahsh 3gimidazol-2-
1-(3-FIL’Joro-phenyl)-ethyl]-4-piperazin-I-yI-l,3-dihydro-benzoimidazol-
2-one; 37218 Riflrarhe aeynGHearochRiPE RERInWald T@ipEied is of the
formula I'V:

HKN/RS

Y P
Rz)ﬁx/\:o
N

R
1v;
wherein:
pis2or3;and
m, s, X, Y, Rz, R’ , R4, RT, R® and R” are as recited in claim 25.
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15

benzoimidazol-2-one; 35
6-Fluoro-I-(5-methyl-isoxazol-3-ylmethyl)-4-piperidin-4-yl-1,3-dihydro-

WO Z8ifidazol-2-one; PCT/EP2006/063788

1-(2,3-Difluoro-benzyl)-4-piperazin-1-yl-1;8-dihydro-benzoimidazol-2-one;
WO 2007/006677 PCT/EP2006/063788 - 112 6-Fluoro-1-(1-methyl-
l-pheny$-ethiyd)carpitperalzinctoylith 8idibyitrol bemzsimidazokaremed is of the
il (3drlugro-benzyl)-4-pyrrolidin-3-yl-1,3-dihydro-indol-2-one;
I-(2,3-Dif|uoro-benzyl)-4-piperazin-l-yl-IH-indgle-2,3-dione; 5
1-(2-Fluoro-benzyl)-4-piperazin-I-yl-1H-in ;ZRS-dione;
1-(2,3-Difluoro-benzyl)-4-piperazin-1 4y ygsro-indol-z-one;
1-(3,4-Difluoro-benzyl.)-4-piperazin-I- inglofe-2,3-dione;
1-(3,5-Difluoro-benzyl)-4-piperazin-I- -Bf-indole-2,3-dione;

1-(2-Fluoro-benzyl)-4-piperazin-Il-yl-1,3-g#
1-(3-Chloro-benzyl)-4-piperazin-I-yl-l,3-dihyd :
5-Chloro-1-(3-fluoro-benzyl)-4-piperazin-I-yl-I,3-difydfo-ingol-2-one;
7-Chlor -I-.léB-quoro-benzyl)-4-piperazin-l-yl-l,3-dihyd_ro-indo|-2-one; and
5,7-Di}§igl%1 6‘31'-(3-fluoro-benzyl)-4-piperazin-I-yI-1,3-dihydro-indoI-Z-one.
31. A methoddoer gdparnpeadormpounchaddording to claim 1 wherein X is
NH-, 20 sicmeiiod comedsid RAEHAG A LAt Lo kg
R\N_RS Rs y RaNH2 (R2) NH 4l R3"a R f; with phosgéne or a
phosgene®gtitalérf > R R”, R” and R” are as recited in claim 25.

29. The compound of claim 25, wherein said compound is of the formula VI:

wherein:
tis from 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’ JR* 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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to provide a compound of formula g: WO 2007/006677

PCT/EP2006/063788 - 113 RR N 'AR6YR5 H N(R)m\1>=0 N
WORSKVMIS® Y. wherein m, n, p, Y, Ar, R2, R3, R, Rs, R6, R' an8(IgrApa044)63788

recited in claim 1. 32. A method of making a compound according to

claim 21, said method 5 comprising: reacting a compound of formula n R

Ro L Stepg Bk 3gahglR BeeplyRodRethRyl- (R i RacnNB@eizidazol-
KfdeH2 X O moI3nA(RR4R10(R2)P(R2) m R3 n ArR3n Ar Ra

o %&%@tﬁ 0’3" ?mch(\é\ggl%] rf]lrlg)f} Pgrglrl] daCI%gI?/rgpmléa/o . one,

formula o
1-Benzyl-4-(3-dimethylamino-propoxy)-1,3-dihydro-benzoimidazol-2-one;

1-Benzyl-4-(pyrrolidin-3-ylmethoxy)-1,3-dthydro-benzoimidazol-2-one;

1-Benzyl-4-(piperidin-4-yloxy)-1,3-dihydro-benzoimidazol-2-one;

4-( Azetidin-3-yloxy)-1-benzyl-1,3-dihydro-benzoimidazol-2-one;

(R)- 1-Benzyl-4-{pyrrolidin-2-vlmethoxy)-1,3-dihydro-benzoimidazol-2-
one;

I-Benzyl-4-piperazin-1-yl-1,3-dihydro-benzoimidazol-2-one;

1-Benzyl-4-piperazin-1-yl-1,3-dihydro-indol-2-one;

I-(3-Fluoro-benzyl)-4-piperazin-1-yl-1,3-dihydro-indol-2-one;

1-(3-Fluoro-benzyl)-4-piperazin- 1-yl- 1H-indole-2,3-dione;

4-[1.4]Diazepan-1-yi-1-(3-fluoro-benzyl)- 1H-indole-2,3-dione;

1-(3-Fluoro-benzyl)-3,3-dimethyl-4-piperazin- 1-yi- 1,3-dihydro-indol-2-one;

1-(3-fluoro-benzyl)-4-(2-methylamino-ethoxy)-1,3-dihydro-indol-2-one;

1-(3-Fluoro-benzyl)-3-hydroxy-3-methyl-4-piperazin-1-yl-1,3-dihydro-
indol-2-one;

4-1 1,4]Diazepan-1-yl-1-(3-fluoro-benzyl)- 1,3-dihydro-indol-2-one;

1-(3-Fluoro-benzyl)-4-piperidin-4-vyl-1,3-dihydro-indol-2-one;

1-Benzyl-6-chloro-4-(2-methylamino-ethoxy)-1,3-dihydro-benzoimidazol-2-

one;
1-Benzyl-6-fluoro-4-(2-methylamino-ethoxy)-1,3-dihydro-benzoimidazol-2-
one;
1-(2-Fluoro-benzyl)-4-(2-methylamino-ethoxy)- 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-yi-1,3-dihydro-benzoimidazol-2-one;
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ReNB(OH)z 0 Rio to form a compound of formula p; WO 2007/006677
PCT/EP2006/063788 -114 Re NR1I0R" XO (RL RaArR";and

WO ard§tedfing compound p to form compound g Ra R,0 R', RCH/ERDYHPE3788

Ra Ar R4 wherein Lis a leaving group,-and in, n, X, Ar, R2, R3, Rd, R9,
R1D and R" are as 5 recited in claim 21. 33. A compound of formula Ito
VI accordin & Brpionbesdiafmtios Sbpwherimbilifadtdteriby henzoimidazol-

prggess according to claim 31 or 32. 34. A pharmaceutical composition

comprising.ong Qr more co ds as 10 claimed in any one of ¢laims,

0 30 in ad PRI APty BELEPRAbI CHpHa) s> A hyaro-
bempounbiaf fdromala Ito VI according to any one of _claims 1 to 30 as well

as its pharmagqulicalinareapiabie salis 1o Uas, hl‘?i&%ﬁ?%ﬁ\f/llb%zoimidaml-

Erevention of 15 diseases. 36. Use of a’compound of formula It

dd¥rding to any of claims 1 to 30 as well as its pharmaceutically

acceptablelsBiszAar4hemanlifastyre of ahmedicement fidatbe reatment of

a Cent_ral n?%%%{sr)é?—%%} ungrgl- —as%bggif’i)’?}l)lfl? fﬁﬁﬁ%f f‘ggoga(gl%(l)?ﬁln?dgg{blm2w0ne;

wherein the central hervous disease’is sefectéd
1-(3-Fluoro-benzyl)-6-fluoro-4-(2-methylamino-ethoxy)-1,3-dihydro-

benzoimidazol-2-one;
1-(3-Fluoro-benzyl)-4-piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one;
1-(3-Fluoro-benzyl}-4-pyrrolidin-3-yl- 1,3-dihydro-benzoimaidazol-2-one;
1-Benzyl-6-methyl-4-piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one;
1-(2,3-difluoro-benzyl)-4-pyrrolidin-3-yi- 1,3-dihydro-benzoimaidazol-2-

one;
1-(3-Fluoro-benzyl)-6-meth yl-4-piperidin-4-yl- 1,3-dihydro-benzoimidazol-
2-one;
6-Fluoro-1-(3-fluoro-benzyl)-4-piperidin-4-yl- 1,3-dihydro-benzoimidazol-
2-one;
(8)-1-(1-Phenyl-ethyl)-4-piperazin-1-yl-1,3-dihydro-benzoimidazol-2-one;
(R)-1-(1-Phenyl-ethyl)-4-piperazin-1-yl-1,3-dihydro-benzoimidazol-2-one;
7-Chloro-1-(3-fluoro-benzyl)-4-piperazin- 1-yl- 1,3-dihydro-benzoimidazol-
2-one;
5-Chloro-1-(3-fluoro-benzyl)-4-piperazin-1-yl-1,3-dihydro-benzoimidazol-
2-one;

1-Benzyl-3-methyl-4-piperazin-1-yl-1,3-dihydro-benzoimidazol-2-one;

5,6-Difluoro-1-(3-fluoro-benzyl)-4-piperazin- 1-yl-1,3-dihydro-
benzommidazol-2-one; '

1-(1-Methyl-1-phen yl—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-Difluore-benzyl)-4-piperazin-1-yl-1,3-dihydro-benzoimidazol-2-one;



from the group consisting of psychoses, schizophrenia, manic

depressions, neurological disorders, memory disorders, attention deficit
Wil Parkinson's disease, amyotrophic lateral sclerosis, REAHERREFH63733
disease, food uptake disorders, and Huntington's disease. 25

6-Fluoro-1-(1-methyl-1-phenyl-ethyl)-4-piperazin-1-yl-1,3-dihydro-
benzoimidazol-2-one;

1-(3-Fluoro-benzyl)-4-pyrrolidin-3-yl-1,3-dihydro-indol-2-one;

1-(2,3-Difluoro-benzyl)-4-piperazin- 1-yl- IH-indole-2,3-dione;

5 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-(34-Difluoro-benzyl)-4-piperazin- 1 -yi- 1H-indole-2,3-dione;
1-(3,5-Diftuoro-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;

10 1-(3,4-Dittuoro-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-Flaoro-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;

15 5-Chloro-1-(3-fluoro-benzyl)-4-piperazin-1-yi-1,3-dithydro-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-,
20 said method comprising:
reacting a compound of formula £

rL _R°
N

NH

y!?—Ar
3.4V n
R 4

R

with phosgene or a phosgene equivalent,

to provide a compound of formula g
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R, R’
RB
v' R
§
2
(RY) >=0
N
R R4nAr
g

wherein m, n, p, Y, Ar, R* RY, R R’ RS R and R® are as recited in ¢laim 1.
32. Amethod of making a compound according to claim 21, said method

comprising:

reacting a compound of formula n

Siep 1

RH

RN Xy-B(OH),
s O

R‘io

with a pyrrol boronic acid compound of formula o

11

R

RN R-B(OH),
={ 2
R1G

to form a compound of formula p;
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vand

wherein L is a leaving group, and m, n, X, Ar, Rz, R3, R4, Rg, R and R" are as
recited in claim 21.
33. Acompound 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, Apharmaceutical composition comprising one or more compounds as
clairned in any one of claims 1 to 30 in admixture with a pharmaceutically accepiabie

carrier.

35. Acompound 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 discase, amyotrophic

lateral sclerosis, Alzheimer’s disease, food uptake disorders, and Huntington’s disease,



