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WO 2006/ 116412 PCT/ US2006/ 015646 1 DESCRI PTI ON FUSED
HETEROCYCLI C COVPOUNDS Technical Field 5 The present

wOo pwentdson rel ates to novel nitrogen- contai ni PGI/USRE6015646
het er ocycl i ¢ conmpounds having CRF (corticotropin
rel easing factor) antagonistic activity and
phar maceuti cal conpositions containing them 10
Background Art Corticotropin-rel easing factor
(hereinafter, abbreviated as "CRF") is a neuropeptide
conposed of 41 anjnoDEgbg§9F§6§ was i sol ated and
purified as a peptide pronofing rel ease of

oo G Ry dpfser i o

from sheep hypot hal anus and, thereafter, the presence

thereof was confirnmed also in a rat or a human, and

t he siructure t hereof was deternined [ Science, 213,
TechnygptoBifidproc. Natl. Acad. Sci USA, 80, 4851(1983);

EMBO 20 J. 5, 775(1983)]. An ami no acid sequence is

t heRganBrPAeRT hdRARNEARBNa FELATHSt &iCf f &08@li nmatrogen-

amno acids in ovine. CRF is synthesized as a
COnkarPdRY- t eEWPAEl OfchreprYCcLRF, cRmPemdsecrtdedig ThERF

CRF peptide and a nRNA thereof are present at the
(corbigestronapume liea siyyotfedtoitls antdapphistarcy agbigliawd and

and are widely distributed in a brain such as WO
pha2pf@étttbda2 PCTPUS20060616646aiRing them.

Background Art

Corticotropin~-releasing factor (hereinafter,
abbreviated as “CRF”) is a neuropeptide composed of 41
amino acids, and was isolated and purified as a peptide
promoting release of adrenocorticotropic hormone (ACTH)
from pituitary gland. First, the structure thereof was
determined from sheep hypothalamus and, thereafter, the
presence thereof was confirmed also in a rat or a human,
and the structure thereof was determined [Science, 213,
1394 (1981); Proc. Natl. Acad. Sci USA, 80, 4851(1983); EMRO
J. 5, 775(1983)]. An amino acid sequence is the same in a
human and a rat, but differed in 7 amino acids in ovine.
CRF is synthesized as a carboxy-terminal of prepro CRF, cut
and secreted. The CRF peptide and a mRNA thereof are
present at the largest amount in hypothalamus and pituitary

gland, and are widely distributed in a brain such as
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cerebral cortex, cerebellum hippocanpus and cor pus

anygdal oi deum In addition, in peripheral tissues, the
we@iostierdtez has been confirmed in placenta, adrPRCEUS2006/015646

gland, lung, liver, pancreas, skin and digestive

tract [J. din. 5 Endocrinel. Metab., 65, 176(1987);

J. din. Endocrinol. Metab., 67, 768(1988); Requl

Pept., 18, 173(1987), Peptides, 5 (Suppl. 1),

71(1984)]. A CRF receptor is a 7- transnenbrane G

[ l e t S CRFl
s SRH G OR SELLEREPL R SR YR cortle 7

o BT P L1y Bt arylfgﬁg%%f%%f%sﬁsk%%aeage
o AIE ekl T B, R L

tor is distribut

lun%{r i chivhofoe°pl sfiR, TR Berh e ertsta T ATe b or

enddqeithy Welsthe S i LGl ﬁ??fbm SEUES. BB

0SCi 6340(1995&'
Met%%doc@?ndf%é§l9§§7 39%&@96§epﬁiocﬁﬁn1 BRSPAGE) - Act a,
1352, 129(1997)]. Since each_ receptor differs in
Pepliaesi but (9WPPH- 28) a 111 A4 bbey, A ERFsTeGgHESEedSt Ral ~
arole thereof is also different [Trends. Pharnacol.
trasghenpeang 1€ 2009 pinAgoar phgsroregresl aedi sHoofubREPes
the action on the endocrine systemis known in which

of ORFLiangrodtidedrandresentet e@ti hsr ssponsedt thetr€BELi as

hypot hal anus and acts on 25 pituitary gland to pronote
presdet rebtase dh AETebf&RbcenttPrpgceWeL2006Mm1164f2ctory

PCT/ US2006/ 015646 3
bulb, pituitary gland and tonsil nucleus. On the other
hand, the CRF2 receptor has two subtypes of CRF2a and CRF2f.
It was made clear that the CRF2a receptor is distributed
much in hypothalamus, septal area and choroids plexus, and
the CRF2B receptor is present mainly in peripheral tissues
such as skeletal muscle and is distributed in a blood
vessel in a brain {J. Neurosci. 15, ©340(1995);
Endocrinology, 137, 72(1996); Biochim. Biophys. Acta, 1352,
129(1997)]1. Since each receptor differs in distribution in
a living body, it is suggested that a role thereof is also
different [Trends. Pharmacol. Sci. 23, 71(2002)7.

As a physiological action of CRF, the action on the

endocrine system is known in which CRF is produced and

secreted in response to stress in hypothalamus and acts on

pituitary gland to promote the release of ACTH [Recent Prog.
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Horm Res., 39, 245(1983)]. In addition to the action
on the endocrine system CRF acts as a
woemcai@ansni tter or a neuroregul ating fact orPCTUS2006/015646
brain, and integrates el ectrophysiol ogy, autonom c
nerve and conducts to stress 5 [Brain Res. Rev., 15,
71(1990); Pharmacol. Rev., 43, 425(1991)]. Wen CRF
is admnistered in a cerebral ventricle of
experinmental animal such as a rat, anxiety conduct is

Ho:ahS&aeed, 1d T G0 e ANXLLtan LoNdYst: d Sth@ba%eilv
in a CRF over expressi ng nouse as conpared wwth a 10

I 7
Ty B ey S g s o

I f
nel%g%'%l(gél%%étl)]]ggc% I‘ eceptrg% z?ﬁ:tazfg‘gn: gﬁl exerqgséegﬁs o
R
ele%gop%%fgbdﬁ lﬂ%é@% ?{érv&e olrg%hc%s t& %gtress
bl. b f
B R £ et gageﬁﬁb{}@ o PSR S <t oA o,

e N LI i T

a hear rate and a body tenperature due to stress [J.
VensGle of APeTFOTHL FeEEl THEEh-aR1a ¢t CRrEOLY
of a peptlderglc CRF receptor antagonist inhibits

congwgdr el ABITINES R TIChnMHE AR L BTV £ GepErd et

drug such as an al cohol and a cocaine
obsprpgFehdphar oI VLS XI03 S 22 190198 Pharormppied with a

Rev. 53, 209(2001)]. In addition, it has been reported
no et aZBmaéarﬁﬂI@lrarﬁjasrmnﬁrM ,ark prBHted bWeRPsci., 10,

adm nistration in a WD 2006/ 116412 PCT/ US2006/ 015646
17641992); J. Neurosci., 14, 2579(1994)]. 1In addition, a-
helical CRF(9-41) of a peptidergic CRF receptor antagonist
exerts an anti-anxiety action in an animal model ([Brain
Res., 509, 80(1990); J. Neurosci., 14, 2579(1994)]. A
blood pressure, a heart rate and a body temperature of a
rat are increased by stress or CRF administration, but the
o-helical CRF(9-41) of a peptidergic CRF antagonist
inhibits the increase in a blood pressure, a heart rate and
a body temperature due to stress [J. Physiol., 460,
221(1993)]. The a-helical CRF(9-41) of a peptidergic CRF
receptor antagonist inhibits abnormal conducts due to
withdrawal of a dependent drug such as an alcohol and a
cocaine [Psychopharmacology, 103, 227(1991); Pharmacol.
Rev.53, 209(2001)]. 1In addition, it has been reported that

learning and memory are promoted by CRF administration in a
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rat [Nature, 375, 284(1995); Neuroendocri nol ogy, 57,
1071(1993); Eur. J. Pharnacol ., 405, 225(2000)).

W®ERW6R16IRF | s associated with stress response POI/ES2006/015646

l'iving body, there are clinical reports regarding
stress 5 associ ated depregsion or anxiety. The CRF
concentration in a cerebrospinal fluid of a
depression patient is higher as conpared with that of
a normal person [Am J. Psychiatry, 144, 873(1987)],

rat Qt&Ps RN, l§§@|19@5FRFNéﬁrB¥HQEB§Eﬁ6E§gyOf5

epr essf on patlent i s increased as conpared "W th that
J 52,
1071%@%3%&99E§%vai'p%%%&g?%ﬁfhg épgzyg?gggpggril cortex of
aa?%“ﬁleeé%ﬁ el Ao A s o
ACTH oncen ratl

liVl%ﬁnPﬂgg igﬁﬁﬁ FECshaf A rfggggprgsélon Bgt SEEESEN

.. Med 314, 1329(1986 atien
ass0RARF EOUNEBr A8 OPNaY] ACFLECY -bof THFaSHE ReTRCEritidn in

concentration_due to CRE adnlnlstratlon %s sngl %
a cegebrp§péRpat fyuid43t 89BEPEEEFONTRE LeRE te diic BnPrEti 6F
in a cerebrospinal fluid of a patient with anxie
Compﬁﬁédc§étbytﬁgtspﬁe§sn§€@ﬁ1a§eéﬁ§@s§@9b ompaVsié v,
neurosi s, post-psychic trauma stress disorder,
144, TBUBéﬂﬁé7§]syﬁ@ﬁoﬁéeaWBNﬁhéeweﬁeQﬁsCRW’dﬁepy§§thalamus
conpared with that of a normal person [Arch. Gen.
of aPdpohiestiyn Phriros( 1894ncransell apsyeHParey wigh that
624(1997); Biol. Psychiatry, 39, 776(1996)]. The CRF
of a?hocomrdepteratnod Amn d.cﬁﬂMmhmﬂﬁnMﬂ #9200 3512 (1995)1. A
schi zophrenics is WO 2006/ 116412 PCT/ US2006/ 015646 5
CRF binding site of cerebral cortex of a patient who
suicided by depression is decreased [Arch. Gen. Psychiatry,
A5, 577(1988)]. The increase in the plasma ACTH
concentration due to CRF administration is small in a
depression patient [N. Engl. J. Med., 314, 1325(1986)1. In
a patient with panic disorder, the increase of plasma ACTH
concentrétion due to CRF administration is small [Am. J.
Psychiatry, 143, 896(1986)]. The CRF concentration in a
cerebrospinal fluid of a patient with anxiety induced by
stress such as obsessive~compulsive neurosis, post~psychic
trauma stress disorder, Tourette’s syndrome and the like is
higher as compared with that of a normal person [Arch. Gen.
Psychiatry, 51, 794(1994); Am. J. Psychiatry, 154,
624 (1997); Biol. Psychiatry, 39, 776(1996)]. The CRF

concentration in a cerebrospinal fluid of schizophrenics is
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hi gher as conpared wth that of a nornmal person [Brain
Res., 437, 355(1987); Neurology, 37, 905(1987)].

wabws/114412 has been reported that there i s abnPCTEB100§015646
in the living body response systemvia CRF in
stress-associ ated nental dgsease. 5 The action of CRF
on the endocrine system can be presuned by the
characteristics of CRF gene-introduced aninml and
actions in an experinental animal. In a CRF-

hi gHMEEX IR R RBUSE, tIBC eSSy & Safd BlpoRsoRf [Akdth ards . ,
adrenal cortex steroid occur, and abnornalities

4372 0510(9_ L0 ﬁ&r@i%wg 57 SY_WB’PE@BﬁU]Ch a4 | 0phYn 9f

alopeC| ‘ertility and the like are

been bzii o\ﬂsec%c{ Ft%daqf Ccrﬂe(koé 04y aﬂl&g&maf&egﬁ(fﬁﬁé body

I ngestion inan experlnenta ani ma suc
t Sci 8
respaﬁ{saes%w@fge%ns) L R T T o S e e %@“@%@%%h%#%?%-
t t hi bi t d d f
e Sheo%sﬁ” S S T e Y SR B T AR S
| [B R Bul I, , 2 8
resqﬂﬁedo.lqye&afiﬁg.ﬁﬁr@%ﬁ%%ﬁﬁ&é&fﬁ Pipebrtsodiesa
[ Physi ol . Behav., 45, 565(1989)]..1n a nervous orexja
animeyl AR AP Datt it | e%W%W%@%m%TH R Pl aBhm

upon CRF admnistration is small [J.
OVeIBRRIAI TEId W, 6%96883@(81%366}1}10% %%sA%"éTénand
suggested that a Iow CRF value is associated with
adreybels i aoyr ts3rh o ferveo { Eneleer  norgyabn@gnalible g 18923 pgous
There has been suggested a possibility that 25
to Gumgelstd’on §yridibineé opucnda ek ghephnset agesohe of adopecia,
serotonin WD 2006/ 116412 PCT/ US2006/ 015646 6
infertility and the like are observed [Endorcrinology, 130,
3378(1992)]1. CRF inhibits ingestion in an experimental
animal such as a rat [Life Sci., 31, 363 (1982);
Neurophamacology, 22, 337(1983)]. 1In addition, a-helical
CRF(9~41) of a peptidergic CRF antagonist inhibited
decrease of ingestion due to stress loading in an
experimental model [Brain Res. Bull., 17, 285(1986)]. CRF
inhibited weight gain in a hereditary obesity animal
[Physiol. Behav., 45, 565(1989)]. In a nervous orexia
inactivity patient, the increase of ACTH in plasma upon CRF
administration is small [J. Clin. Endocrinol. Metab., 62,
319(1986)1. It has been suggested that a low CRF value is
associéted with obesity syndrome [Endocrinology, 130,

1931(1992)]. There has been suggested a possibility that

ingestion inhibition and weight loss action of a serotonin
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reupt ake inhibiting agent are exerted via rel ease of
CRF [Pharnmacol. Rev., 43, 425(1991)]. CRF is

w@ewbnad4hyy or peripherally associated w th t hePCT/US2006/015646
di gestive tract novenent involved in stress or
inflammation 5 [Am J. Physiol. Gastrointest. Liver
Physi ol . 280, G315(2001)]. CRF acts centrally or
peripheral ly, weakens the shrinkablity of stonach,
and decreases the gastric excreting ability

reus B TGS Ao aartion, o hel cal "t To Lok

[Pha§ gcgfptégﬁrgl %ﬁR{ ﬂigggg st has a restorlng

1760 for ypo onach by abdom na

opeigt 12 %%%‘f%ﬂ%% O%fparw%% i%%?%'?z%%??ﬁ)eét pthe

r eases astr acj d élon a i nhibits Ice
dlg%%%lY% ot r%&ﬁ?W%?Yohng? 18 P 55 OEh&EFgmeatlon
258 G152(1990)] . Furthernnre a- hel i cal g (9-41)

[Amofd g Pepiteter %S?ﬁﬁi%ﬁ?%EonPéYegh%ﬂgs%ﬁ% #8Rr bi tory

action on gastric acid secretion decrease,_ _gastric
G312(30et) bn JeRF caskeS SAAFFaihYeSti AAFiPRanepdyy weakens
decrease and | arge intestinal transport enhancenent
the dgfer tok2Dl Hest¢f cttonashr easd| dastreradnteEbRogpsStasc
1510(1988)]. In a healthy person, nental stress
exciretcieaselsl bl gas[dadulabdoni Rabtpden, ddé, t &7anxPEBy ; ahd -
intestine dilation, and CRF decreases a threshold of
J. Bhgsbofoyt2pastzoent esol pgy, Inl88dit732( 1898klical CRF
Neur ogastroenterol. Not., 8, 9[1996]. In 25 a
(9-41Y i vAbk epbonidie syhdr ORE patagohistahge entestomahgWO
2006/ 116412 PCT/ US2006/ 015646 7
action for hypofunction of stomach by abdominal operation
[Am. J. Physiol., 258, G152(1990)]. CRF inhibits secretion
of a bicarbonate ion in stomach, decreases gastric acid
secretion and inhibits ulcer due to cold restriction stress
[Am. J. Physiol., 258, G152(1990)]. Furthermore, a-helical
CREF (9-41) of a peptidergic CRF antagonist shows the
inhibitory action on gastric acid secretion decrease,
gastric excretion decrease, small intestinal transport
decrease and large intestinal transport enhancement due to
restriction stress [Gastroenterology, 95, 1510(1988)]. 1In
a healthy person, mental stress increases a gas and
abdominal pain due to anxiety and intestine dilation, and
CRF decreases a threshold of discomfort [Gastroenterology,

109, 1772(1995); Neurogastroenterol. Mot., 8, 9[19%6]. In

a irritable bowel syndrome patient, large intestinal
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, movenent i s excessively enhanced by CRF
admnistration as conpared with a healthy person

WO b/116422 845(1998)]. It has been reported frper/US2006/015646
studi es on experinental animals and clinical studies
that CRF is induced by 5 inflammtion and is involved
inainflammtory reaction. In an inflammtory site
of an experinental animal and in a joint fluid of a
rheumatoid arthritis patient, production of CRF is

,movéﬁ@hEaREYek8§E§§§@§¥[éﬁhQHEQd gg4CR@2égﬁg%%Etr%tlon as

| nvest | mrunof N
t
cond BE4LSEEN Rt roTpot s once v o

ot e 5g8 o0 £8%§356§]9§éé§g§%§ﬁg Zﬁé?%%%E s ﬁgﬁé%
anifal DpRy A RIEA) sBH585T) PioneE s cipulfd BY

\ t d.t t al .
ine LA REGT Rap ﬁéﬁ?ﬂ%ﬁ?géafgg gtﬁa%éﬁwgpgggwoﬁeaﬁtlon

S t such as paral ysis was remarkably i nhibited
in ?gngﬂﬁgéﬂWPtorylé tes?%l€T99$9Ferﬁn§aﬁaPanﬁé PRtude 2

response activity such as T-1|ynphocyte proliferation
joighgtthédnaf uﬁarhﬁumﬁépléoaééhrlaéﬁ PrEens / r BFGEEG RPN

CRF adm nistration or stress | oading Endocrlnolo%
of ¢bB 133popig9dily. irrsRrprERE ABelengent ¥ ﬁed4ﬁéddﬁ@§,;iﬂ-

is expected that the CRF receptor antagonistic
Cll@onﬁ@ﬂﬁatmmuﬂareﬁéﬁﬁ aA92excél | énmuspbflect 153r treating

or preventing various 25 diseases in which CRF is
158V nh¥BPYed. WIRE00BL0L6412cPCTNUBA006N005646ma8t cell and
enhances the blood vessel permeability [Endocrinology, 139,
403(1998); J.Pharmacol. Exp. Ther., 288, 1349(1999)]. CRF
can be detected also in a thyroid gland of autoimmune
thyroiditis patient [Am. J. Pathol. 145, 1159(1994)]. When
CRF is administered to an experimental autoimmune
cerebrospinal meningitis rat, the progression of symptom
such as paralysis was remarkably inhibited [J. Tmmunil.,
158, 5751(1997)]. 1In a rat, the immune response activity
such as T-lymphocyte proliferation and the natural killer
cell activity is reduced by CRF administration or stress
loading [Endocrinology, 128, 1329(1991)].

From the above-mentioned reports, it is expected that

the CRF receptor antagonistic compound would exert an

excellent effect for treating or preventing wvarious

diseases in which CRF is involved.



10

15

20

As a CRF antagonist, for exanple, peptide CRF receptor
antagoni sts are reported in which a part of an am no
waeiod'11@enuence of CRF or associ ated pepti des BET/HS2006/015646

human or other mammals is altered or deleted, and

they are reported to 5 show a pharnmacol ogi cal action

such as ACTH rel ease- inhibiting action and

anti-anxi ety action [Science, 224, 889(1984); J.

Pharmacol . Exp. Ther., 269, 564(1994); Brain Res.

ReXs’aléRF7éﬁ%%%ghhstth%M?%xa%@Q@Laﬁﬁﬂﬁﬁﬂﬁp@ﬁﬁ“ﬂédéptor

poi nt of view such as chemcal sStability and
ant%%%&&gﬁg'gkgy %%OEQEdQ@% RdHNizS a@%ﬁQFf%%.%ﬂﬂdﬁ'Hbid

, bioavailability and 1ntracerebra

seq&%ﬁ?%{g%sgkhggééaggﬁgg%%eﬁege ié%%%scﬁa¥9 1§h£ﬁm%r other

i cine. osure o nvention
15.Accarding_to the present i_nv ion,. .th i
mangR B A R e BT o g Aol Y Rt e

1): R Y3 (1), 2.N R wherein . RL | ti | |
sl e R PaTEA RGN 6 BT B G FondIy SUBTTt ol
oGS ha Ay Shb o Bl arouelt it 221,

provi ded that nethyl, and trifluoragnethyl ar

88 9R O dded I - WBhSEBELI64 X BPCENS2008 stk (1994) ; Brain

Res. Rev., 15, 71(1990)]. However, from a pharmacokinetic
point of view such as chemical stability and absorbability
for oral administration in a living body, bioavailability

and intracerebral transferability, peptide derivatives have

a low utility value as a medicine.

Disclosure of Invention
According to the present invention, there is provided:

(1) A compound represented by the formula (I):

L= @

v? N \?2

wherein R' is an optionally substituted hydrocarbyl, an
optionally substituted C-linked heterocyclic group, an
optionally substituted N-linked hetercaryl group, or an
acyl, provided that methyl, and trifluoromethyl are

excluded;
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R2 is an optionally substituted cyclic hydrocarbyl or
an optionally substituted heterocyclic group,
w@ewsilgad2 t hat 2- PCT/US2006/015646
[2-(1, 1-di met hyl et hyl ) phenyl oxy] - 3-pyridinyl is
excluded; X is oxygen, sulfgr or -NR3- (wherein R3 is
a hydrogen, an 5 optionally substituted hydrocar byl
or an acyl); Y1, Y2 and Y3 are each an optionally
substituted carbon or a nitrogen, provided that one

R? OIs| @3S ®ptMonaly aBdo¥8ikstel td Uiy 8YErdch®bdl or an
bond, - C%B oxygen, sulfur, -SO, -S2-, 9- NR4- ?NR4-

optib@ Ky s@MNru08d - c{wheg ePoghbk bSo@ided that 2-
optionally substituted Cl1 4 alkylene and R4 is a

21 e o0ty orelby e sk o v oces bl gucan,

); provided that (i)” the conpo

X %%ﬁ%ﬁy?%g(?%yﬁ%ura%rﬁgﬁﬁgnauM%é§giti§3nf§jérﬁi@€§8§%, an

the conmpound whéréin I S cyano,

' ' [ i1 h_net hyl tituted
oo G Y e b T e S et e reThES T and
) : £ whi ; ing. (iii
VG TAnPRY: 3. (1% U e oL eI ) S Hep L FEE R eppponger
., benzinmd | e-7- bonitrile, b 1 2 3 .
ni{GEe . %-%-”?(’g%ggir O%IrSrBIﬁe(raﬂllf);ﬁ?ﬁo]Qﬁ-ﬁet hyl -1ad Y7 is
, benzi m dazol e- 7- car boxam de, and c)
N1tGCq92] | 31%Ani no) car bonot hi oyl ] ami no}- 2-[ (2, 6=
dichIorophqul)anino]-l-neth | -1 H benzi m dazole-7- 25
2 larbdxemide;CND 2006791164921 Par/ Us2006/ 098646 ~NRY -, -NR'-

alk-, -CONR*- or -NR'CO- (wherein alk is an optionally
substituted C;-4 alkylene and R' is a hydrogen, an
optionally substituted hydrocarbyl or an acyl);

provided that (i) the compound wherein X is -NH-, and R? is
an optionally substituted thiophene ring,

(ii) the compound wherein R is cyano, Y® is carbon which
is substituted with methyl substituted with three
substituents, one of which is acyl, and other two of which
may form a ring,

(iii) a) 6~amino~2-[ (2, 6-dichlorophenyl)amino]~l-methyl-1H-
benzimidazole-7-carbonitrile,

b) 6—amino~2-[ (2, 6-dichlorophenyl)amino]-1-methyl-1H-
benzimidazole-7-carboxamide, and

c) 6-{[ (allylamino)carbonothioyl]amino}-2-~[(2, 6~
dichlorophenyl)amino]-1-methyl-1H-benzimidazole-7-

carboxamide,
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(iv) 4-({2-[(4-chl orophenyl)am no]-1, 7-di nethyl -1 H
benzi m dazol - 5-yl } oxy) - N-net hyl pyri di ne- 2- car boxam de,

w@ 2Qo6ttb@1zonpound wherein R3 is substituted  PCT/US2006/015646
heteroaryl nethyl, R2 is 4-piperidinyl bearing a
substituent at the 1- 5 posttion, (vi) the conpound
wherein R2 is substituted 8-oxo-5-thia-|-
aza-bicyclo[4.2.0]oct-2-en-7-yl, and (vii)
7-ethyl-1-methyl -N-[4-(trifluoromethoxy)phenyl]-5-

u£7)t rlt 1;] l UO:r oln@t hyp) ¢ LitbengispEaz el y AmdAbne1anddimethyl-1H-

et henyl -1 -

berlr@ilhnv&a%iés@ué&ywﬁrﬁéwyﬁyﬁayh& 5= &&Ebékéﬁ&@gﬁt h

H- benzi m dazol - 2- am ne ‘are excluded; or a sal

vfh@ﬁgoéomﬁgﬁné QEQgéﬂglﬁﬁ fQesﬁﬁgPQHﬂgeécﬁ@ﬁgk89r§9methyl

he above- mentl oned ; COfT'pOUI’]

R2 aGGOr dj oned n [ n -_
% ona&%‘ stP?Ute E%%g% ngré%%ﬁtgggéﬁtllg@ tn8l 1
Os%diggarbyl (4) The conpound according to the
P ove-hentioned (1) mherein Rl is an optionally

substltuted C6-,10 o ( The, ¢ acco di
vEb the ' GbESeTREnrRaREt™ (D) {oherRrhiRIEPY BoReobothda-1-
opt | onag ¥ sgb |tut d C>% ed 5- to 14- nenbered
2zt erheielfc g %?T n%ed 829t o 10- nenber ed
het eroaryl grou he conpound according to the
(Vhbbve- n%n?FgMéd (@?t 2% Wﬁé?elErkfﬂgorﬂﬁ§the%ﬁéPB?ﬁY§é 5-
Is as defined in the above WO 2006/ 116412
(tPcTlusponsrdYb526H-Rgnzimidazol~2-amine and 7-ethenyl-1-

methyl-N-[4- (trifluoromethoxy)phenyl]-5-(trifluoromethyl) -

1H-benzimidazol-2-amine

are excluded; or a salt thereof;

(2) A prodrug of the compound according to the above-
mentioned (1);

(3) The compound according to the above~mentioned (1)
wherein R is an optionally substituted acyclic branched Cs-
11 hydrocarbyl;

(4) The compound according to the above-mentioned (1)
wherein R! is an optionally substituted Cg-1p aryl;

(5) The compound according to the above-mentioned (1)
wherein R' is an optiocnally substituted C-linked 5- to 14-
membered heterocyclic group or N-linked 5- to 1l0-membered
heteroaryl group;

(6)’ The compound according to the above-mentioned (1)

wherein X is -NR3- (wherein R® is as defined in the above-



10

15

20

25

mentioned (1)); (7) The conmpound according to the
above-nentioned (6) wherein R3 is nethyl, ethyl or
why@eoxeser hyl ; (8) The conpound accordi ng to tPET/US2006/015646
above-nmentioned (1) 5 wherein Y is CR3a, Y3 is CR3b,
and Y3 is CR3c (wherein R3a,1R3b and Rid are
i ndependently a hydrogen, a hal ogen, a nitro, a
cyano, an optionally substituted Cl1_4 hydrocarbyl, an
optionally substituted Cl_4 hydrocarbyl oxy, an
meoptionaal [(1))substituted Cl_4 hydrocarbylthio, an
optionally substituted 10 am no or an acyl contai ning

(7Yp troed eambennadt OBBcot8) ndher §0MpRUNG1BEEOL ARG dfed  (6)
t he above-nenti oned (8) erein R3a is a hydrogen, a

whBakqgeny? §scﬁéﬂﬁyl§net99§ianhbﬁréﬂgékh&qged Cl_3
al kyl, or an optionally” substituted C1 3 al koxy, R3b

(8}yS @h@ydEe%euganda&grggngbo@é Wﬁép%vé—é?gng\#@ee?n (1)

compound according to t ve- menti oned

.1.svehl orhpe, hkromn et hgxy,z or Byl . (11)_The 3o
Whggﬁﬁgu%g %%c%ngnth%%t e éb%gg-ﬁénfﬁgﬁ%d 6%? r%%%rgih R

s0f_ Y, . Y2 and Y3.is ni . 20 (12), Th d
Ry iy 1iieRe bl nintY BRGHCr1) @ MRACET R 18 e 2

optionally substituted 10, aryl .or an ptj onal

Cy?ﬁﬁst i 0t eoo%tl?rbajgf-%enﬁc‘gi?% lﬁ‘é{{@?oc%’r‘ﬁ c%é’rd&t?ﬁarb&f&‘) an
&Ee c ound accordigg to tge above-nmentioned (1)

OPEPET Yo T RS phefiyPawtiiioh PYOE0£6 DTSt FRuIERELonally
2,4,5- 25 trisubstituted or 2,4-disubstituted;, WO

SUDGG6F L1641 51 PCTIRReBr 5660, 120 optionally substituted

amino or an acyl containing up to 4 carbon atoms;

(9) The compound according to the above-mentioned (8)
wherein R*® is a hydrogen, a halogen, a cyano, an
optionally substituted Cj_3 alkyl, or an optionally
substituted C;-;3 alkoxy, R*® is a hydrogen, and R’ is a
hydrogen;

(10) The compound according to the above-mentioned. (9)
wherein R®® is chlorine, bromine, methoxy or methyl;

(11) The compound according to the above-mentioned (1)
wherein one of Y', Y? and Y® is nitrogen;

(12) The compound according to the above-mentioned (1)
wherein R? is an optionally substituted Cg.10 aryl or an
optionally substituted 5- to 8-membered heterocyclic group;
(13) The compound according to the above-mentioned (1)
wherein R? is phenyl which is 2,4, 6-trisubstituted, 2,4, 5-

trisubstituted or 2,4-disubstituted;



10

15

20

(14) The conpound according to the above-nentioned (1)
wherein Z is -NR4- (wherein R4 is as defined in the
w@bweaicsment i oned (1)), or oxygen; (15) The coPEDURI06/015646
according to the above-nentioned (14) 5 wherein R4 is
a hydrogen; (16) The conpoungh according to the
above-nentioned (1) which is
N- (4- chl or o- 2- met hoxy- 6- net hyl phenyl ) - 7- ( 2- et hyl phenyl
)-1- nethyl - 1H benzi m dazol - 2-am ne, 10
(10 (dnbr Oﬂbmﬁoﬁﬁﬁhoé?icéra‘}ﬁ ylphenyld - TRl ftivded H (1

pyrazol -1-yl)-1-net hyl - en2|n1dazol 2-am ne,
whir4nbrong: 2¢ﬁﬁthqh é@éﬁﬂlﬁﬂ phenyd ) 34 fﬁé§r9n7kgé above-
et hyl propyl) -1H benzi m dazol - 2-am ne

meﬁtgghgao §2 grdb%? o 6- met hyl phenoxy) - 7- (1 15
et hyl propy 1- et H benzi m dazol e,

1%\‘)%&%“'&%&%@@ &%@é nzclllmc%h)é' phepy! )ab7ox§e1 n‘?ér?é’lé’r{é’c?yl 14)

azol - -am ne,

4= di chl o nethylphenoxy) 7 (1- ethylpropyl) 4-
Whér%%%xR-l § ngﬁ Pehzi mi dazole, or a salt thereof;

of HD é\%rﬁ@“ aBigeing, U comoung aesordio )

h Eg{og%ound represented by the fornmula: WO 2006/ 116412
WhpEY £82006/ 015646 13 RL Y3 X />--L (| )

N-(4-chloro-2-methoxy-6-methylphenyl)-7-(2-ethylphenyl) -1~
methyl-l1H-benzimidazol-2-amine,
N;(4—bromo—2—methoxy—6—methylphenyl)77—(3,5—diethyl—lH¥
pyrazol-1-yl)-l-methyl-1H-benzimidazol-2-amine,

N- (4-bromo-2-methoxy-6-methylphenyl)-4-chloro-7- (1~
ethylpropyl)-l-methyl-1H-benzimidazol-2-amine,
4-chloro-2~(2,4-dichloro-6-methylphenoxy)-7-(1-
ethylpropyl)~1-methyl-1H-benzimidazole,
N-(4-chloro-2-methoxy-6-methylphenyl)-7- (1l-ethylpropyl) -
1,4-dimethyl~1H-benzimidazol-2~amine, or
2-(2,4-dichloro-6-methylphenoxy)-7- (l-ethylpropyl) -4~
methoxy-l-methyl-1H-benzimidazole, or a salt thereof;

(17) A process for producing the compound according to the
above-mentioned (1), which comprises reacting a compound

represented by the formula:



10

15

C~Y1 N wherein L represents a | eaving group sel ected
from hal ogen atom sul fonyl oxy group and acyl oxy
w@emaple4and ot her synbols are as defined in tPEI/US2006/015646
above-nmentioned (1), with a 5 conpound represented by
the formula: R2-ZH (ii) wherein each synbol is as
defined in the above-nentioned (1) ; (18) A
phar maceuti cal conposition which conprises the 10
conpound according to the above-nentioned (1); (19) A
F receptor antagoni st which is the conpound
resented by the formula (I'): Rl Y3 X Y~-1 2 YNR
erein RL is an optionally substituted hydrocarbyl,
1 Kptionally substituted Clinked heterocyclic

w,gro optio aﬂly substituted N-1inked heteroaryl
Yro cyano an acyl; R2 is an optionally
\qu Nt ed cyclic hydrocarbyl or an optionally

substituted heterocyclic group; WO 2006/116412
S 0 01364 y i

Wh%%élbjef%ng F%eg%s g%Vl%% (916?)1?? o ?§t§ﬁb§trpf‘hth&}ogen
ath droca;? ! gr an ac§ L %1 Y2 and Y3 are each an

o%fioﬁ% é L0BEYi t BFBUPcaPBEn 8FY40xY group, and other
symbols are as defined in the above-mentioned (1), with a
compound represented by the formula:
R?~ZH (i)
wherein each symbol is as defined in the above-mentioned
(1) ;
(18) A pharmaceutical composition which comprises the
compound according to the above-mentioned (1);
(19) A CRF receptor antagonist which is the compound

represented by the formula (I'):

R1
1 X>_ ()
| l Y

wherein R' is an optionally substituted hydrocarbyl, an
optionally substituted C-linked heterocyclic group, an
optionally substituted N-linked heteroaryl group, a cyano
or an acyl;

R* is an optionally substituted cyclic hydrocarbyl or an

optionally substituted heterocyclic group;
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nitrogen, provided that one or less of Yl. Y2 and Y3
is 5 nitrogen; Zis a bond, -CO, oxygen, sulfur,
WO 306/1164802-, -NR4-, -NR4- al k-, -CONR4- or - NRA1Z0S82006/015646
(wherein alk is an optionally substituted C1_4
al kyl ene and R4 is a hydrogery an optionally
substituted hydrocarbyl or an acyl); or a salt 10
thereof; (20) A nmethod for treating or preventing a
di sease wherein a CRF receptor is inplicated, which

X aemusiaes adiiniet est NGNRYTO awBYBEeRT RE N; Regdpthereal, o
an effective anount of the CRF receptor antagoni st

op@€6aadipgsti8sthevabaveyopaboned (19khn %%585%) The

nmet hod according to thée above-fenti oned wherein

Ylﬁh?ZQQ§§Q5ea9@i@Qchrgﬁt%9&Q5nﬁﬁ§$e%h%%éf%d%@d;%%§%§§l or a

fromaffective disorder, depression or anxi et

; t F, rec r agoni-st_ accordjng J0 th 3 .
nlg%ggggﬁeH??%ﬁ%ﬁ&%lgﬁg?ofﬂﬁénggac‘iﬁ%nagaq%édf%aﬁgﬁﬁ ois
nifPEged0 preventing or treating a disease wherein a CRF

recépt or is inplicated; (23) The use according to the
2 FRedrBEd BPEenplore  cardered ribm  ahPect| vaR'-, -
21 Bhar (RGOl | ol FoomBBai on WEr Sitevanti hp® orpeptionally
(R LETLEIRIEL s S D it

the CRF receptor antagoni st according to the
OPbhghel mEntiEsEd tutef: hydrocarbyl or an acyl); or a salt

thereof;

(20) A method for treating or preventing a disease wherein
a CRF receptor is implicated, which comprises administering
to a subject in need thereof an effective amount of the CRF
receptor antagonist according to the above-mentioned (19);
(21) The method according to the above-mentioned (20)
wherein the disease being treated or prevented is selected
from affective disorder, depression or anxiety;

(22) Use of the CRF receptor antagonist according to the
above-mentioned (19) for manufacturing a medicament for
preventing or treating a disease wherein a CRf receptor is
implicated;

(23) The use according to the above-mentioned (22) wherein
the disease being treated or prevented is selected from
affective disorder, depression or anxiety;

(24) A pharmaceutical composition for preventing or
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(25) The pharmaceutical conposition according to the
above- 5 nentioned (24) wherein the di sease being

wo e@atied1dr prevented is sel ected from af f ect PBUS2006/015646
di sorder, depression or anxiety; and the |ike. Best
Mode for Carrying Qut the Inwention 10 In the present
specification, the term"hydrocarbyl" neans a
uni val ent group containing only carbon and hydrogen.
In the formula (1) and (I'), X represents an oxygen, a

tr&at fag ar aNBssd WRBEEDIN RS, 1 srA Hydrogen. fé‘l }mpl.‘i_ﬁgtted,

optionally substituted hydrocarbyl of an acy

whidh €% i%%spft]iléBCtRl?fe ]5% egnq:iaggnii?t.t @c%@fcﬂ'ﬂ to

(1) an ") 1nclude an xdzole ring,” a thiazole 1in

i ri .Exanpl es of the "hydrocarhbyl"
thﬁgg%ﬁge"%%??éﬁggﬁy(?ghbstituted hydr ocar byl "

e e d b ,of .the forpmula: -NR3-.inckud an
(2 b e e Ok OGP SREE 180 8 Roa 08T bin CBE 0RO
meatp.o téon?gI¥ sugstitute alicyclic hydrocarbon
oY an (6t | oWGFFS 18ubdtE utEFSRTTy PFEY al FPRAEPE  ©F
deroc rhon grou %%?n 0 tionall¥,substjtuted .
PreyFiyeti ¢fal e‘éfc‘lro*i hBPBC AEB6R tdGu P L ST St i ofgPEgSsion
substituted aromatic hydrocarbon group, an optionally
Or AN%RSY | t #hedt AR ofbkF c- al i phati ¢ hydrocarbon group
(an WD 2006/ 116412 PCT/ US2006/ 015646 16 ar al kyl
group), and the like. Exanples of said aliphatic
hydrocarbon group include a saturated aliphatic
Begiy dfedarbon grouplhavPwy 1he Eavéohiocatons (e.g.
al kyl group) such as nethyl, ethyl, propyl,
In the present specification, the term "hydrocarbyl”
means a univalent group containing only carbon and hydrogen.
In the formula (I) and (I'), X represents an oxygen, a
sulfur or -NR’- (wherein R® is a hydrogen, an optionally
substituted hydrocarbyl or an acyl). That is, examples of
the 5-membered ring in the formula (I) and (I') include an
oxazole ring, a thiazole ring and an imidazole ring.
Examples of the "hydrocarbyl" of the "optionally
substituted hydrocarbyl" represented by R® of the formula:
-NR’-  include an optionally substituted aliphatic
hydrocarbon group, an optionally substituted alicyclic
hydrocarbon group, an optionally substituted alicyclic-
aliphatic hydrocarbon group, an optionally substituted
alicyclic-alicyclic  hydrocarbon  group, an optionally

substituted aromatic hydrocarbon group, an optionally

substituted aromatic~aliphatic  hydrocarbon group (an
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5 i sopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, isopentyl, neopentyl, tert-pentyl, hexyl,

w0 s@bexes2 heptyl, octyl, etc.; and an unsat uPEL/E82006/015646
al i phati c hydrocarbon group having 2-8 carbon atons
(e.g., alkenyl group, alkynysgroup, alkadienyl
group, al kadiynyl group, etc.) such as vinyl, 10
allyl, 1-propenyl,~ 2-nmethyl-I-propenyl, 1-butenyl, 2-
butenyl, 3-butenyl, 3-nethyl-2-butenyl, 1-pentenyl, 2-

arggg%gnggou§7pe B%nxkl iéQ%ntenyl, 4- et hyl - 3- pent enyl

exenyl exeny exenyl , 4-hexenyl,
5-h |, 1-oct
eth§§§ﬁ¥hisppg snﬁlagiﬁﬁéatlc @Fe%%r% %%éﬂw include a
I yl
sagu%é% gﬁy?llah é% A?X&-%% ypro§pheg§¥9%g 31 8 carbon

hexyn 4 he yn hexadlyny
ALQMR e nty jl%ﬁit Wup‘?et%‘}/diixﬁﬁpl“&tk@f safBhyl, propyl,
alic h drocarbaon group include a 20 saturated
lSSPFE ¥ich é’r:‘oca“rstﬁﬁ’il GrloupS $ah ey B- 7EediEDBHE YA ofentyl,
_ é .0, , cycloalk¥ group, etc.) such as cyclopropyl,
is %PBB&t yREORGBEFpentr L -BoBk shex PR vdy cliowdseyil, asptyl,
the like; an unsaturated alicyclic hydrocarbon group
och¥¥i ngt 8- 7 apdr Bonuasefsressd. alépbhtalck ygrogreglon group
cycl oal kadi enyl 25 group, etc.) such as
hayiggclopennshyn, a2omgcliopent eaykeng1VWOr2006/ E1641%1 group,
PCT/ US2006/ 015646 17 cycl opentenyl, 1-cycl ohexenyl,
alkadyehphexeroyn, 3alkydﬁpngke@ybwp&-cgttohepﬁﬁﬂylas vinyl,
2-cycl oheptenyl, 3- cycl oheptenyl,
ally#, cyd-ghemeadieny| 2-saechylalpprbbgnysat uratiegdcangdl, 2-
fused bicyclic hydrocarbon group [preferably,
butenyl, 3-butenyl, 3-methyl-2-butenyl, Il-pentenyl, 2-

pentenyl, 3-pentenyl, 4-pentenyl, 4-methyl-3-pentenyl, 1-
hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, 2,4-
hexadienyl, l-heptenyl, l-octenyl, ethynyl, l-propynyl, 2-
propynyl, 1l-butynyl, 2-butynyl, 3-butynyl, l-pentynyl, 2-
pentynyl, 3-pentynyl, 4-pentynyl, l-hexynyl, 2-hexynyl, 3-
hexynyl, 4-hexynyl, 5-hexynyl, 2,4-hexadiynyl, l-heptynyl,
l-octynyl, etc.

Examples of said alicyclic hydrocarbon group include a
saturated alicyclic hydrocarbon group having 3-7 carbon
atoms (e.g., cycloalkyl group, etc.) such as cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and the
like; an unsaturated alicyclic hydrocarbon group having 3-7
carbon atoms (e.g., cycloalkenyl group, cycloalkadienyl

group, etc.) such as l-cyclopentenyl, 2-cyclopentenyl, 3-
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5 C9_1o partly saturated and fused bicyclic

hydr ocar bon group, etc. (including those where the
whewsang1zing i s conbined to 5- or 6-nenber edPCT/US2006/015646

non-aromati ¢ cyclic hydrocarbon group)] such as

1-indenyl, 2-indenyl, 1-indamyl, 2-indanyl,

1,2,3,4-tetrahydro-1|-naphthyl, 1,2,3,4-tetrahydro-2 10

napht hyl , 1, 2-di hydro-I -napht hyl,

1, 2-di hydro- 2- napht hyl , 1, 4-di hydr o-1| - napht hyl ,

cy%lép%ﬁﬁggiﬁ 2- naph Loﬁ%ﬁ%nyy hydroyls f@P@ﬁ@Xémyl 3-

0- 2-naphthyl”, etc.; and the i ke. Said
B WOPVSQ."%%??%%P“@“ bhat i & Rya7 SESFbon aroup >
cya?a' s lnt or otptand %%hﬁgg%e%@égngﬁ?f onBa Al 'pﬁiéf i 'c?’artly
saﬂée%ﬁé 1420 8PBo R v ie Co Do =as e BTGRPSO etRyerably
c9-z@°@£n%£§ﬂ?t$%%tﬁ§Y§£§ ﬁy%ﬁge%aiéxﬁwﬁew?%%%%% group,
c clopentenylneth |, cycl opentyl et hyl,

et@ycl bﬁ@%yw@ghyh%? w@%ﬁoﬁ@ﬁe ?Pﬁﬁpﬁ’yr‘flng is combined to
3-cycl ohexenyl net hyl , cycl ohexyl et hyl ,

5-cyadl oReBEYPAEERY | NORTRT SRS | @ﬁ/ﬁ}llc AYBrAcHFAYAr Gevp) ]
naphtyl) ethyl, 2-(1,2,3, 4-tetrahydro-2- naphtyl)ethyl

sugh25 4, 41dillgenala- naphipiseyheny|l-dany e, g. 2-@sidanyl,
cycl oal kyl WD 2006/ 116412 PCT/ US2006/ 015646 18 Cl1_4

1,3l Ryk-gebuphy@3o7leyepbahiényl - C1- 4 al-Ryl3, éﬁﬁﬂiraﬁydxo—Z—
cycl oal kyl -C2_4 al kenyl group, C3-7 cycl oal kenyl -

naphkBRYl  §r 8upih@erte lparphyhyat ur at é&damd/d‘nmé?d-naphthyl
bi cyclic hydrocarbon-Cl_4 al kyl group, C9_10 partly

1, datiihgtied-anrdaphthyl, 1,4-dihydro-2-naphthyl, 3,4~

dihydro-l-naphthyl, 3,4-dihydro-2-naphthyl, etc.; and the
like. Said alicyclic hydrocarbon group may be cross-linked.

Examples of said alicyclic-aliphatic hydrocarbon group
include those where the above-mentioned alicyclic
hydrocarbon group and the above-mentioned aliphatic

hydrocarbon group are combined, for example, those having

4-14 carbon atoms such as cyclopropylmethyl,
cyclopropylethyl, cyclobutylmethyl, cyclobutylethyl,
cyclopentylmethyl, 2-cyclopentenylmethyl, 3-

cyclopentenylmethyl, cyclopentylethyl, cyclohexylmethyl, 2-
cyclohexenylmethyl, 3-cyclohexenylmethyl, cyclohexylethyl,
cycloheptylmethyl, cycloheptylethyl, 2-(3,4-dihydro-2-
naphtyl)ethyl, 2-(1,2,3,4-tetrahydro-2-naphtyl)ethyl, 2-

(3,4-dihydro-2-naphtyl)ethenyl, etc. (e.g., Csz— cycloalkyl-
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5 fused bicyclic hydrocarbon-C2_4 al kenyl groups,
etc.). Exanples of said alicyclic-alicyclic
whyasooaitbon group include a Cl_4 al kyl gr oupPCT/US2006/015646
substituted with two C3-7 cycloal kyls selected from
t he above-nentioned alicycliig hydrocarbon group, for
exanpl e, those represented by the 10 fornmula: C-_(
r and ' Exanples of said aromatic hydrocarbon group
i nclude an aryl group having 6-10 carbon atons

cl(qI nel wgi NG ARgd, waere éyc@oaﬁ_ﬁeﬁ%/ er eg pon- aggfw@gl CCyg
hydr ocar bon rlng i 'f used h phenyl group) such

cygi gﬁgxlczﬁ ad %5 ﬁlq%&ﬁﬂ%g y%ygﬂgbgggﬂyth}A alkenyl
oubfh e L “B%@anyl b o g o i

ydr o napht hy

6-di hydr a- 3- 5, 6-diLhydro-4-napht
hy G R ERaO et 200 EUbmyPESUB sGi-t0 aCBRt . S
car bon Iud an raI rou hayi n
rugl BB Bon e bSO peRBRs  Carh Pty La nupgmﬁé) guoh
as hen Cl-4 al kyl rou hen
e s a%&wc-%élmﬁee%ﬁ B bER oA group
PCT/U82006/015646 19 phenyl prop % ghenylpropyl
ingfgde naphthyd - G- lal kK§FOURr 0B §’aze1au with™ two Cs
a- napht hyl net hyl, a-naphthyl ethyl, f3- naphthyl nethyl,
cyc3onaphithy| sehgrtedt cf roms e arioEen gl Ry | gricislic

such as phenyl -C2-4 al kenyl group, e.g., 5 styryl,
hydiragampbn eroup,anfiorhexddmkale, those represented by the

formula:

L o Lol ,0Y

Examples of saild aromatic hydrocarbon group include an
aryl group having 6-10 carbon atoms (including that where a
5- to 6-membered non-aromatic hydrocarbon ring is fused
with phenyl group) such as phenyl, a-naphthyl, B-naphthyl,
4-indenyl, 5-indenyl, 4-indanyl, 5-indanyl, 5,6,7,8-
tetrahydro-l~naphthyl, 5,6,7,8-tetrahydro-2-naphthyl, 5, 6-
dihydro-l-naphthyl, 5,6-dihydro-2-naphthyl, 5,6-dihydro-3-
naphthyl, 5,6-dihydro-4-naphthyl, etc.; and the like.

Examples of said aromatic-aliphatic hydrocarbon group
include an aralkyl group having 7-14 carbon atoms (Cg-10
aryl-Ci-4 alkyl group) such as phenyl-Ci-4, alkyl group, e.g.,

benzyl, phenethyl, l1-phenylethyl, l-phenylpropyl, 2-
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The above-nentioned "hydrocarbyl” group may have a

substituent at a substitutable position. Exanples of
weemh/11@ubst i t uent include a hal ogen, nitro, CRERUS2006/015646

oxo, (1) an optionally substituted heterocyclic

group, (2) an 10 optionallyqgubstituted sulfinyl

group, (3) an optionally substituted sul fonyl group,

(4) optionally substituted hydroxyl group, (5)

optionally substituted thiol group, (6) an optionally

§ b %fd an_ ﬂeﬂ&QBQOp 1) an@cyl 9rQURehy{ 8, %n alkyl

|ona y este |f|ed or - dm’ dat ed car boxyl group,
grﬁggé S npres o PRe ek el %?pﬂf&%%&%et%%%%e b-
neiZle3le PBY 5232'&5'%@%@% %‘%ﬁ%ﬁ“gﬁ%ﬁ% ?23’&2&.0%& jCans
Sh s vei s M b °3¥ao%8&>§1?3w@%6°p SR onFIPr 9
St EH011 PORBATRYcr S64r byRIUEXBAPIEES0f " hydr ochrbyl * of
such optionally substltuted hydrocarbyl i ncl ude those

exefPfi fARV bRt i Girt NYHGCHIRAY nay IpeuP may have a
substituted by one or nore substituents at a

subgbstpentasite 255pp8F i FohabERampiséd ion -t Hex&uDR§ t Béntsuch
group of the WO 2006/ 116412 PCT/ US2006/ 015646 20
subptibnanty isuybstda vt edlabpdedecarbyiras &Ysobst ivifent (1) an
group include halogen, nitro, cyano, hydroxyl, thiol,
ophhPnelamd eabbbxyhteds thetepbicyradlilcy sglsuictut ed?2) an
sul finyl group of above- 5 nmentioned (2),
opspenililgal $yhsClt B el kghsdihydylgfeum,. , (3) an optionally
substituted sulfonyl group, (4) optionally substituted
hydroxyl group, (5) optionally substituted thiol group, (6)
an optionally substituted amino group, (7) an acyl group,
(8) an optionally esterified or amidated carboxyl group,
(9) an optionally substituted phosphoryl group, or the like.
Examples of the substituent of above-mentioned (2) an
optionally substituted sulfinyl group, (3) an optiocnally
substituted sulfonyl group, (4) opticnally substituted
hydroxyl group, (5) optionally substituted thiol group and
(6) an optionally substituted amino group include an
optionally substituted hydrocarbyl. Examples of
"hydrocarbyl” of such optionally substituted hydrocarbyl

include those exemplified above. Such hydrocarbyl may be

. substituted by one or more substituents at a substitutable

position. Examples of the substituent group of the
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met hyl sul finyl, ethylsulfinyl, propylsulfinyl,

butyl sulfinyl etc.) and C6_10 arylsulfinyl (e.g.,
web@agiau finyl, napht hyl sulfinyl etc.) are  PCT/US2006/015646

exenplified. As the optionally substituted sul fonyl

group of above- 10 nention 0(3), specifically, Cl-6

al kyl sul fonyl (e.g., nethylsulfonyl, ethylsulfonyl,

propyl sul fonyl, butylsulfonyl etc.) and C6-10

aryl sul f onyl (e g., phenylsul fonyl, naphthylsul fonyl

optwﬂia); ga; i e%‘f?%%b t%(ggwég?tgge Oﬁt | X aé' u%%b&itt'utelﬂttedgroup
fically, hyd I, C1 k
ncdRRxy15 R pORY TP SPGBy sﬁo?a%ﬁféﬁygtmsgﬁt $jho and
sec- but oxy, t-butoxy, n-pentyloxy, isopentyloxy,

carpeepydnt yl oxy, etc.) and C6-10 aryl oxy (e.g. phenoxy

napht hoxy, etc.) are exenplifi ed. 20 the optio _
sulfst itthet exptimie L 1gi P BT bove-Sireht e@r?‘gg SP%ndve

speC|f|caIIy, thiol, Cl-6 alkylthio S@:%
mermtetdndd hi 62) et hypedl Bicptbpyl t Bio, Syl sHdEimrho (e-9-/
arylthio (e.g., phenylthio, naphthylthio etc.) are
netxghobl fingl, 25 As thehppehddalnyl subst i t RERPE et inyl,
group of above WD 2006/ 116412 PCT/ US2006/ 015646 21
butEné i 0nedy(6) , espedi fi @ald y, Gwino, amnos@ifsnyl (e.g.,
alkylan1no (e.g., nethylam no, ethylam no,
phéﬁﬁpyuﬁﬂhﬁgl ins@proEplsari oy y bueytai aoeeesepplified.
-C1_6 alkylan1no (e.q. di met hyl am no,
d'QAQV&@@1@@tl@ﬁﬁydﬁﬁéﬁwéﬁﬂt@ﬁedSSdlﬁbnpylgnan,of above-

di i sopropyl am no | butylam no etc.), and
mentioned (3), specifically, Ci-¢ alkylsulfonyl (e.qg.,
methylsulfonyl, ethylsulfonyl, propylsulfonyl,
butylsulfonyl etc.) and Ce-10 arylsulfonyl (e.qg.,
phenylsulfonyl, naphthylsulfonyl etc.) are exemplified.

As the optionally substituted hydroxyl group of above-
mentioned (4), specifically, hydroxyl, Ci-s alkoxy (e.g.,
methoxy, ethoxy, n-propoxy, 1SOpropoxy, n-butoxy, isobutoxy,
sec~butoxy, t-butoxy, n-pentyloxy, isopentyloxy,
neopentyloxy, etc.) and Ces-10 aryloxy (e.g., phenoxy,
naphthoxy, etc.) are exemplified.

As the optionally substituted thiol group of above-
mentioned (5), specifically, thiol, Cj-¢ alkylthio (e.g.,
methylthio, ethylthio, propylthio, etc.) and Cg-10
arylthio (e.g., phenylthio, naphthylthio etc.) are
exemplified.

As the optionally substituted amino group of above-
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the like are exenplified. Exanples of the acyl group

of above-nentioned (7) include the sane group as the
wa@egob/1i@n2 R3. Exanpl es of the ester group or am@TES2006/015646

group of the 10 optionally esterified or am dated

carboxyl group of above- men{{oned (8) include ester

group with the sane optionallTy substituted

hydrocar byl as the substituent of optionally

substituted hydroxyl group of above-nentioned (4) or

I r Wi ' I titu am no qr ;

me%gllggedg ??E,ne%?%gfe%g%%yy A:alfra]‘:ho %n%%o 'que %l?{lf/ﬁamlno

ove- € ‘optiona
esterified_carboxyl. group, speci.fically, carhbaoxyl, :
(ScH-6 al kox§SCaVBEIVT (. o. , BRGNSk Donyl , bt oPYiamine,

. _et hoxycar bonyl , opoxycar bgonyl, tert- butogxycarhonyl
LSBT OPY U ar ROy BB (b, 1~ 3pe ALY amind (e g,
.phenoxycar bonyl etc.), C7 16 aral kyl oxy-car bonyl ,
dlﬂ?ﬁ?XlaWﬁﬂ&yloxycar%bﬁgﬁy%%ﬂéﬂgtyloxycaFEgﬁ§W%5h¥%ﬁmlno'
and the like are exenplified. As the optionally
AipECPAtedn i bo L SQPRAPY L &8s £ | eallfY ledrigshoyFc- ) and
mono- C1_6 al kyl -carbamoyl (e.g., 25 nethyl carbanoyl
thet Ryllkeardgsersr ki fiedi - C1_6 al kyl WO 2006/ 116412
PCT/ US2006/ 015646 22 car banoyl (e.g.,
di mEsdayicd&rsbamdy| thei exdipd carivapoypf above-mentioned (7)
et hyl net hyl car banoyl etc.), C6_10 aryl -carbanoyl
incdugle, thehemylec artvarmyds thenagwhtlhyicar®anmoyl |
2- napht hyl car banoyl etc.), 5- to 6-nenbered
het exaoydldsc oar bdmyksterg.gr@up pyri aybidar bammyd , of the
3- pyridyl carbanbyl, 4-pyridyl carbanoyl,
optionally esterified or amidated carboxyl group of above-

mentioned (8) include ester group with the same optionally
substituted hydrocarbyl as the substituent of optionally
substituted hydroxyl group of above-mentioned (4) or amide
group with optionally substituted amino group of above-
mentioned (6).

As the optionally esterified carboxyl group,
specifically, carboxyl, Ci-g alkoxy-carbonyl (e.g.,
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, tert-
butoxycarbonyl etc.), Ce-10 aryloxy-carbonyl (e.g.,
phenoxycarbonyl etc.), Cs.16  aralkyloxy-carbonyl (e.qg.,
benzyloxycarbonyl, - phenetyloxycarbonyl etc.), and the like
are exemplified.

As the optionally amidated carboxyl group,
specifically, carbamoyl, mono-Ci-.¢ alkyl-carbamoyl (e.g.,

methylcarbamoyl, ethylcarbamoyl etc.), di-Ci-¢ alkyl-
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2-t hi enyl car banoyl, 3-thienyl carbanoyl etc.), and the
like are exenplified. Exanples of the "acyl"

wo epoesant ed by R3 of the fornula: -NR3- inclRdBEUS2006/015646
fornyl and a group where the, 10 carbonyl group is
conbined with a C1_10 al kyl group, a C2-i10 al kenyl
group, a C2_10 al kynyl group?“a C3_7 cycl oal kyl group,
a C3_7 cycloal kenyl group or an aromatic group (e.g.,
phenyl group, pyridyl group, etc.) (e.g., acetyl,

yl, yryl, |so val eryl, |sovaleryl
plva 391 ff 'Xano éﬁ&%ﬁé%ﬁ ¥¢tanoytiethylcarbamoyl,
necar bon opent anecar bgny|
eé%ﬁ%@éﬁhy gFﬂgﬁﬁ % $oheﬁkaﬁecéWB@nﬁarbﬁmﬁ%%yl
cl ohexen carbonyl benzoyl etc.) and the I|ike.
%%P@Ff& :Lbl y R L ebrney ky | | 2 tRaint ay keayibanoy 1
20 c2_ 10 al kynyl , and mor e preferably hydrogen Cl 10
et Ryl -5~ Sheci $imemPreds hr e restipyic e@ihlybamoyl (e.g., 2-
hydr oxyet hyl and the Iike are preferred. RL in the
PWGHCR iPEmoydd (13)PY sl dinl aspthiamiatll y  Stbstidyt @drbamoyl,
hydrocarbyl, an optionally substituted Clinked 25
21%%%¥b@y@wb@m@wdupSTﬁhxﬁnykﬂﬁﬁquswbsettuuedaNd|ﬂﬂ@xﬂlke
WO 2006/ 116412 PCT/ US2006/ 015646 23 heteroaryl group,
are cyanplarfisd.acyl. Here, the term"C |inked" of said
"optionally substituted C1linked heterocyclic group”
neadxapdesRloifs khekedaviya"a gapbesenatem 8l tR® of the
het erocyclic group of RlL to the fused bicyclic 5 ring

foreplesent B by itfa vy mul arbthyl A s tEhegh8il "Mhere the, f

carbonyl group 1s combined with a Ci_ig alkyl group, a C246
alkenyl group, a C;.30 alkynyl group, a Cs_; cycloalkyl group,
a Cs-7 cycloalkenyl group or an aromatic group (e.g., phenyl
group, pyridyl group, etc.) (e.g., acetyl, propionyl,

butyryl, isobytyryl, valeryl, isovaleryl, pivaloyl,

hexanoyl, heptanoyl, octanoyl, cyclobutanecarbonyl,
cyclopentanecarbonyl, cyclohexanecarbonyl,
cycloheptanecarbonyl, crotonyl, 2—-cyclohexenecarbonyl,

benzoyl, etc.) and the like.

R® is preferably hydrogen, Ci-10 alkyl, Cao1o alkenvyl,
Cz-10 alkynyl, and more preferably hydrogen, Ci-1¢ alkyl.

Specifically, as R?, methyl, ethyl, hydroxyethyl and
the like are preferred.

R' in the formula (I) and (I') is an optionally
substituted hydrocarbyl, an optionally substituted C-linked

heterocyclic group, an optionally substituted N-linked
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i nked" of the "optionally substituted N-Iinked
heteroaryl group” neans that RL is |inked via a
worisogam at om of the heteroaryl group of Rl POTI/UK®06/015646
fused bicyclic ring represented by the formula (I).
10 Exanpl es of the "optionaIE¥ substituted
hydrocarbyl" for Rl include®“the sanme groups as those
exenplified with respect to the optionally
substituted hydrocarbyl of R3. Exanples of the
! i 1y substituted heterocycli roup” in the
he#%ﬁ%%ﬁi%I%D%ﬂbSt?tﬁﬁ&?q}?¥nﬁgdéﬁ§§er33?E j cthes term "C-
.gr.oup,’ for.Rl include,the same_groups _as those .
llg’xkee 1 fi%d bePdt wi t hOPgéﬁéé‘tllﬂ/o t Feeptitort@d y C-linked
ubstituted heterocyclic group of R2. Exanples of the
he?ﬁﬁé%"&ﬁ&ilﬁ Yrowp" FPRAFe ’gfeﬁi BgaFLlSy llenl‘{?g i YiBe@ carbon
N-1inked heteroaryl group" for R1 anlude ab- 20 to
AP (REnbete d elrorrEY el het 8Feepclifc Byr bap thst iforad yoicyclic
containing 1 to 3 hetero atons selected froma
Tl regePesetiorg Rysuther fatromland(Bn. oRygen atloen iterm "N-
addition to one nitrogen atom (e.g., pyrrolyl,
Ligkesdl it thoxbeptiydnalini azbkyhtuitsdt hi-dZelked heteroaryl
i mdazol yl, pyrazolyl, 1,2,3 25 oxadi azol ylI,
group"4-mmeadh aZully| R' 118, 2iaxadi azel yd , n I 2906/ 416412f the
PCT/ US2006/ 015646 24 furazanyl, 1,2, 3-thiadi azol yl,
hele2obrtiii adiramad ylof 1, 8'4- tohi ati@zokybed bicyclic ring
1,2,3-triazolyl, 1,2,4-triazolyl, tetrazolyl,
repyriséyltedpyli thedi dylemupyr i@azi nyl, pyrazinyl,
triazinyl, indolyl, isoindolyl, benzimdazolyl,

;Bgffgkﬁggge&?zht%@{gé%ﬂﬁgﬂEIEnyUQEQHQuEQM @%drocarbyl"
for R include the same groups as those exemplified with
respect to the optionally substituted hydrocarbyl of RS.

Examples of the "optionally substituted heterocyclic
group" in the "optionally substituted C-linked heterocyclic
group" for R!' include the same groups as those exemplified
below with  respect to the optionally substituted
heterocyclic group of RZ.

Examples of the "heteroaryl group” in the "optionally
substituted N-linked heteroaryl group" for R include a 5-
to 10-membered aromatic heterocyclic group optionally
containing 1 to 3 hetero atoms selected from a nitrogen
atom, a sulfur atom and an oxygen atom in addition to one
nitrogen atom (e.g., pyrrolyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, imidazolyl, pyrazolyl, 1,2,3-

oxadiazolyl, 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl,
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substituents selected fromthe group consisting of

hal ogen, C1-6 al kyl, C2-6 al kenyl, Cl-6 al koxy-Cl-6
w@bkdogh164C5- 7 cycl oal kyl, C6_10 aryl (said aryPCTHF2006/015646

have 1 or 2 substituents sel ected from hal ogen, Cl-6

al kyl, hal ogeno C1_6 10 al kyl, and C1-6 al koxy) , Cr-14

aral kyl (said aralkyl nmay have 1 or 2 substituents

sel ected from hal ogen, Cl1-6 al kyl, hal ogeno Cl-6

al kyl and 1-6 al koxy), hydroxy, hydr oxy-Cl1-6 al kyl,

fuz;?glﬁé?l A X¥sésﬁlaﬁ§¥ a|or-ﬁvfd']1h%a%+%?lyl 1,3, 4~
1
BRI M L ryﬂUnSH i isan Ty oy tgtrazolyl,

al koxy- car bonyl car banmoy|, C6- 10 aryl - carbanoyl ,
PYZAPNS osyrémaﬁwyéar +%Wh%ylc1 %Ylawwyl triazinyl,
carbonyl am no, 1-6 al koxy-carbonyl am no, 06_10

ingeyvilhi olsceeldqlcylar e FBhy2 20 kY hno i ng22pe T+ meser-edSaid
heterocyclic group 20 and oxo. Exanples of the "acyl"
heftgroRE vilnc| aideur hemeame I oupsidsds titfeske exéhpl i fii edto 3
with respect to the acyl of R3. Anong these, Rl in the
subeitithenitls) sededctled) firom hef errabiny cann&;‘mﬁicmald@ halogen,
substituted acyclic branched C3-14 25 hydrocar byl
Ci{prefekpb) y &eycl ial HaranichedCC3- 7 dhidrocetbyl WDkyl,  Cs—;
2006/ 116412 PCT/ US2006/ 015646 25 such as 2-propyl,
cydllexyyl ,3- peniyl ,adrlheptydidet aryl amaypthoaval |l§ or 2
substituted C6_10 aryl, an optionally substituted
subshiitkeschts é&e&é@ﬁ&%ﬁrﬁ%dl&i@rﬂ,cml_é GIHYIYP Hlogeno Ci-g

N-linked 5- to 10-nenbered heteroaryl group. 5 R2 in
althe fardnuda, (Alkarg) (1C) .k SapR1RrPLi @BaAkHY aralkyl may have
1 or ‘2 substituents selected from halogen, Ci-g alkyl,
halogeno Ci.g alkyl and Ci-¢ alkoxy), hydroxy, hydroxy-Ci-s
alkyl, Cg-10 aryloxy (said aryloxy may have 1 or 2
substituents selected from halogen, Ci¢ alkyl, halogeno Ci.g
alkyl and Ci-¢ alkoxy), Cy-1sa aralkyloxy, Csi19 aryl-carbonyl,
carboxyl, Ci—¢ alkoxy-carbonyl, carbamoyl, Ce-10 aryl-
carbamoyl, amino, Ce-19p aryl-carbonylamino, Cimg alkyl-
carbonylamino, Ci-¢ alkoxy-carbonylamino, Cg-10 arylthio, Cs-
10 arylsulfonyl, cyano, 5- to 7-membered heterocyclic group
and oxo.

Examples of the "acyl" for R' include the same groups
as those exemplified with respect to the acyl of R,

Among these, R' in the formula (I) and (I') is
preferably an optionally substituted acyclic branched Cz-i4

hydrocarbyl (preferably acyclic branched Cz;.; hydrocarbyl



10

15

20

25

substituted cyclic hydrocarbyl or an optionally
substituted heterocyclic group. Exanples of the
wo eywelii@ihydrocar byl " of the "optionally subseCT/USEA6/015646
cyclic hydrocarbyl"™ for R2 include 10 a C3_7
cycl oal kyl group (e.g., cyclapropyl, cyclobutyl,
cycl opentyl, cycl ohexyl, cyclioheptyl, etc), a C3 7
cycl oal kenyl group (e.g., 1-cycl opentenyl,
2-cycl opentenyl, 3-cycl opentenyl, 1-cycl ohexenyl,
2- cycl ogexenyl . 3-, cycl ohexenyl, . 1-cyc] qhept enyl
Suﬁbcfcﬁ oEéBFSﬁyF,’ 3 %e cl oﬁe%?g}_iw,’ eit gﬁe%oca}ﬁl’arﬁc')’ an
rou avin -10 c on ato i ncl ydi ng -t hat r.
ol 881 I e St i raeoral e CHy GRS Ed I 3§ uted
fused with phenyl group) such as phenyl, a-naphthyl,,
C-¢ 35REBNtHy| L0 4 1 RABRPEL s, RISHRACY AN aBRGYD B2 N-Linked
[ I, 5,6,7,8-tetrahydro-I-naphthyl,
5-5tg, ¥VgIEBPLARGdNG t2E OBy Ap BIRAR -
5,6-gihydro-l-na ht hyl , 5, 6-di hydro-2-napht hyl , '
5, 6Rdi Hylr 3-8 ndpitiida 516- dRRfdr 6T4) napht B, agtéionally
and the like. Exanples of the "heterocyclic" of the
subgptitotakd ¢ydulss thtdrosad deatlercstyeel iap tgrangd'l ff grukbtituted
include (i) a 5- to 25 7-nmenbered heterocyclic group
hetembaiyrilng gx®uwsul fur atom WO 2006/ 116412
PCT/ US2006/ 015646 26 one nitrogen atom or one oxygen
at oRxafipilpsa 5oft 0 Bhenenbeyedibet enpdyctacbygtbup of  the
containing 2-4 nitrogen atons, (iii) a 5- to
"optaenbened hieiervoycdd ccgebup bottracarbyg Y- ZomiRT dgeriude
atons and one sul fur or oxygen atom (iv) a 8- to 5

a 1%ﬁ€®;¢<ﬁ§&aiu§gd breys! i ce 0. [ 1icyel dsrdigfer oaadlidcbutyl,
cyilopintyl, cyclohexyl, cycloheptyl, etc), a Cs-7
cycloalkenyl group (e.g., l-cyclopentenyl, 2-cyclopentenyl,
3-cyclopentenyl, l-cyclohexenyl, 2-cyclohexenyl, 3-
cyclohexenyl, l-cycloheptenyl, 2—-cycloheptenyl, 3-
cycloheptenyl, etc), an aryl group having 6-10 carbon atoms
(including that where a 5- to 6-membered non-aromatic
hydrocarbon ring is fused with phenyl group) such as phenyl,
o-naphthyl, P-naphthyl, 4-indenyl, 5-indenyl, 4-indanyl, 5~
indanyl, 5,6,7,8~tetrahydro-1-naphthyl, 5,6,7,8-tetrahydro-
2-naphthyl, 5,6-dihydro-l-naphthyl, 5,6-dihydro-2-naphthyl,
5, 6-dihydro-3-naphthyl, 5,6-dihydro-4-naphthyl, etc.; and
the like.

Examples of the "heterocyclic" of the "optionally

substituted heterocyclic group" for R® include (i) a 5- to

7-membered heterocyclic group containing one sulfur atom,
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contai ning 1-4 heteroatons selected from nitrogen

atom sulfur atom and oxygen atom and the like. In
w@dwstii@m, each of the heterocyclic groups exetpUsioneals646

in (i) to (iv) my be a saturated or unsaturated

het erocyclic group and 10 t@ﬁsunsaturated het er ocyclic

group may be either aromatic ~or non-aronatic.

Exanpl es of the heterocyclic group for an optionally

substituted heterocyclic group of R2 include an

aromatic  nonocyclic heterocyclic group and.a

Onﬁorﬂjatr]b%?r?ca%fé‘ h%FerCHbeycPF%QGPOLF&OI@W&J‘H)c Bxanpl §8 ©-
of the heterocyclic gro%? for an, o tignglly

meghREert dedd 1Yo I TR %r%%t?h%jr‘gﬂe (i) Trfrogen atoms,
aromati c nonocyclic heterocyclic group (e.g., furyl,

(g emyIS— Py r%TW$mb%§%§oh9F?rP§B§g%6| grouphicerdiafningg 1-2
i sot hi azol yl, imdazolyl, pyrazolyl, .

nitrpggnoradingz Gind ona Sulfekael a9dygen atom, (iv) a 8- to
1, 3, 4- oxadi azol yl, furazanyl, 1,2,3- thiadiazolyl,

12tpemibetrkidadivessas] yibicicBi4- ohi adiigzolyl, heterocyclic group
1,2,3-triazolyl, 1,2,4-triazolyl, tetrazolyl, pyridyl,

copyteiimidionyl ;4 pyire idazo aydns pyeddandd frioazi nytroges. )atom,
and 25 (ii) a non-aromatic, heterocyclic group (e.g.,

sudurrart gm Wh @006y bE 12 RCT/ AS20@6£015646. 27n addition,
azetidinyl, oxetanyl, thietanyl, pyrrolidinyl,

edcet rEhyweofhstyd rod WDl @anytoups pexeslplified in (i) to (iv)
tetrahydropyranyl, norpholinyl, thionorpholinyl,

may P& agl MHtulitted oranthsaltidaltedl flusedrbeyer oeyelriotp and
group such as 8- to 12-nenbered 5 bicyclic or

tHd | ey derhed gr peyekbeyanoup ok 'may be either aromatic

or non-aromatic.

Examples of the heterocyclic group for an optionally
substituted heterocyclic group of R? include an aromatic
monocyclic heterocyclic group and a non-aromatic
heterocyclic group.

Specific examples of the heterocyclic group for an

optionally substituted heterocyclic group include (i) an

_aromatic monocyclic heterocyclic group (e.qg., furyl,

thienyl, pyrrolyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, imidazolyl, pyrazolyl, 1,2,3-oxadiazolyl,
1,2,4-oxadiazolyl, 1,3,4~oxadiazolyl, furazanyl, 1,2,3-
thiadiazolyl, 1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl,
1,2,3-triazolyl, 1,2,4-triazolyl, tetrazolyl, pyridyl,
pyrimidinyl, pyridazinyl, pyrazinyl, triazinyl, etc.) and

(i1) a non-aromatic, heterocyclic group (e.g., oxiranyl,
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benzof uranyl, isobenzofuranyl, benzothienyl, indolyl,
i soi ndolyl, 1Hindazolyl, benzindazolyl, benzoxazolyl,
wa 2®e6/1b@mnz oi sooxazol yl, benzot hi azol yl, benzopRCEDN$1006/015646
1, 2- benzoi sot hiazolyl, 1H benzotriazolyl, quinolyl,
i soqui nolyl, 10 ci nnolinyl, Z4ui nazoli nyl,
qgui noxal i nyl , phthal azi nyl, naphthyridinyl, purinyl,
pteridinyl, carbazolyl, a- carbolinyl, (3-carbolinyl,
y-carbolinyl, acridinyl, phenoxazinyl,
azghedbbhlazi nyl oxghtemaydi,nyl , pbehexathl nyl, pyrrolidinyl,
t hi ant hrenyl, phenant hridi nyl, phenanthrolinyl,
tetndbidzofiytyl 15 pykrodofll, 2dgeriidddzi nyketrahydropyranyl,
pyrazol o[ 1, 5-a] pyridyl, imdazo[l,2-a]pyridyl,
motrphdazall, Stal pyokdibl ihpidapepbérdziblpyr edazi)nyl and
i mdazo[1, 2-a] pyrimdinyl, 1,2, 4-
(i) agolrpkdda3nalRydcd¥lic group such as 8- to 12-membered
1,2,4-triazolo[4,3-b]pyri&%zinyI,
bié¥3l§c6' t @ty ahyef Oc g YT 1 ORI rdcldiilaui nekbiyl . (e.g.,
etc.). 20 The above-nentioned "cycl oal kyl ",
bent¥ehoahenyl” isobshybruandyinet eparyekhe aLaup’ indy,
may have'the same substituent as those exenplified
o o W ect _ pt | L it _
1s§%g§8%§?gyﬁﬁ EHdBQS%y%$ g%géﬁhﬁa%g?§&ﬁa§% QOxazolyléné,2

group o urt ave the”s
- ' I [ 25
S s e TR S L A
PCTL US2006/ 015646 .28 | ddi_ti . 0f : .
0oL GBSTPEACRES GF "t PE-PE)EPLE - Ryarbearbyfo v+t fgoduinolyL,

." I Il bstituted lic, hyd byl " .
inRBILRBLycl | B IGROARL I FA T he SORPRORAETY L subBRaEd i nY L,

het erocyclic group” for R2 may he conbi ned each 5
NaBPRBYTLEIRYEm a PHEERYLiing Wi HlﬁﬁéyéycliEaﬁ§ﬁ¥6%éﬂbyl -
cag£olinyl, B-carbolinyl, y-carbolinyl, acridinyl,

phenoxazinyl, phenothiazinyl, phenazinyl, phenoxathinyl,
thianthrenyl, phenanthridinyl, phenanthrolinyl, indolizinyl,
pyrrolo[l,2-bljpyridazinyl, pyrazolo[l,5-alpyridyl,
imidazo[l,2-alpyridyl, dimidazo[l,5-alpyridyl, imidazoll,2-
blpyridazinyl, imidazo[l,2-alpyrimidinyl, 1,2,4-
triazolo[4,3~-a]pyridyl, 1,2,4-triazolo[4,3-blpyridazinyl,
1,2,5,6-tetrahydro-4H-pyrrolo[3,2,1-ijlquinolinyl, etc.).
The above-mentioned  "cycloalkyl", "cycloalkenyl”,
"aryl" and "heterocyclic group" in R? may have the same
substituent as those exemplified with ©respect to the
optionally substituted hydrocarbyl group of R® and further
may have the same group as optionally substituted

hydrocarbyl group of R’ as their substituent.
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het erocyclic group. Exanples of the fused ring

i nclude, for exanple, an aromatic fused heterocyclic
w@emapl@urh as 8- to 12-nenbered aromati c f useCI/US2006/015646

het erocyclic group (preferably, heterocyclic group

consi sting of the above-nentjoned 5- or 10 6-nmenbered

aromati ¢ nonocyclic heterocyclic group fused wth a

benzene ring or heterocyclic group consisting of the

above-nentioned 5- or 6-nenbered aromati c nonocyclic

het er.oc 1.C. ou u it h r. different, .

¢h %%@ﬁéﬁéﬂ gwéoﬁﬁg @ﬂé s&%%ti%g%n%s OE géﬁc?%¥Cllc

above- ntioné€d - enbéred "aromati c non [
etero l.ic 15 group), etc.. (e. benzof ur.anyl , .
ny bR e oot O o e o B4 e 1 cverie

H i ndazol.yl nzi ndazolyl, benzoxazol yl, " i
hy(lilF??B&Ei’gi so%’ia?gle@e,ro higﬁfb?ip;s'l . 1BenZ¥pyrampionally
é,g:benzoi othiazolﬁL, 1H benzotriagzol yl, quinolyl,
supsh ey PetErRRYFLATI IToFPquitedzdl | Apl, be  combined each
qui noxal i nyl, phthal azi nyl, naphthyridinyl, purinyl,
OtReEr itd MHALM car bagefyking- cdiol they| SYPLear bubirpgrrbyl or
-carbolinyl, acridinyl, phenoxazinyl, phenothiazinyl,
he%ﬁéﬁéipﬂryp, JpRERoxBERNRYES ORI &hehifewed, ring include, for
phenant hri di nyl, phenanthrolinyl, indolizinyl,
expyppiel opL, 2rbjpyicdizsryl he2brpyyaddicopgrosralsmoh dd 8- to
i mdazo[ 1, 2-a] pyridyl, imdazo[l,5 WO 2006/116412
12 PEEnb82606/015646 ¢ Xsdyhedytocyclic group (preferably,
I m dazo[ 1, 2- b] pyri dazinyl, imdazo[1, 2- a]pyrimdinyl,
hete2p4vtiiaz grofub, Icm|giywtidyy ,ofl, 2hd- above-mentioned 5- or
triazol o[ 4, 3-b] pyridazinyl, etc.); etc. Furthernore,
6-mbebsubgt | huenht 0f thenseyeli€e Hetwebogarby! "gidug heeused
"optionally substituted cyclic
with a benzene ring or heterocyclic group consisting of the

above-mentioned 5- or 6-membered aromatic monocyclic
heterocyclic group fused with the same or different above-

mentioned 5- or 6-membered aromatic monocyclic heterocyclic

group) , etc. (e.qg. benzofuranyl, isobenzofuranyl,
benzothienvyl, indolyl, isoindolyl, 1H-indazolyl,
benzindazolyl, benzoxazolyl, 1,2-benzoisooxazolyl,

benzothiazolyl, benzopyranyl, 1,2-benzoisothiazolyl, 1H~-
benzotriazolyl, quinolyl, isoguinolyl, cinnolinyl,
quinazolinyl, gquinoxalinyl, phthalazinyl, naphthyridinyl,
purinyl, pteridinyl, carbazolyl, a-carbolinyl, B-carbolinyl
y-carbolinyl, acridinyl, phenoxazinyl, phenothiazinyl,
phenazinyl, phenoxathinyl, thianthrenyl, phenanthridinyl,
phenanthrolinyl, indolizinyl, pyrrolo[l,2-blpyridazinyl,

pyrazolo[l,5-alpyridyl, imidazo[l,2-alpyridyl, imidazo[l,5-
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hydrocarbyl "™ or "heterocyclic group” in the

"optionally substituted heterocyclic group"” for R2
woregehe4enbi ned together with the substit ueneCT/BE2006/015646

-NR4-, -NR4-al k-, - CONR4- or -NRACO in Z of fornula

(1) or Wto forma 10 ni trgogen- contai ning fused

ring with the cyclic hydrocarbyl or heterocyclic

group of R2 Exanpl es of the fused ring include, for

exanple, 8- to 12-nenbered bicyclic het erocyclic

rou orned a fus enz in _
al %fb&%iéd nnnd%?%%?c éterJé?@if%igggﬁ% cgntalnﬁgngél 2
one, nitrogen atoms ch et rahydr.o U|noII,
al@Y%ﬂ&l%l{l%?rahydr %‘Béﬁ%a%%. AL 2 RYG A | ke, 1720 4T
e above-nenti oned in d "nitrogen-
tr%%ﬁ?%?ﬁﬁné P&?@&l??ﬁény %Er?he ffave one to three

substituents selected fron1an acyl (e.g.f ace%yl, " 13
pr opRERPEIMOEeet c. \thean aHRFE1 ! cyclic
di met h Ian1nocarbony| nethylan1nocarbony| etc.), an _
hY@mDﬂéré dnmet Bye ami MRt LR IV amisRStdied T cyclic
etc.), a halogen (e.g., fluorine, chlorine, bmonlne
hyéroc;i;rball"omer alh@ﬂer(cél}g:ll%Gﬁ?MP" etthylthe optionally
trifluoronethyl, etc.) and a | ower alkoxy (e.g., 25
suhBthbmyedethekyrotycliuor@mwwmbxwiﬂetéi) m@ﬁcﬁﬁbfcomblned
whi ch nmay WD 2006/ 116412 PCT/ US2006/ 015646 30 be
tosubatirt utech AmengstiheiserudRec i s RAr effer alRy- an-NR*-alk-, -
optionally substituted C6_10 aryl (nore preferably
cophényb) orNmfiTO-opihomaldfy sobstlautEd Sert qI8-)membefedm a
(nmore preferably 5 5 to 6-nmenbered) heterocyclic group
nitmBEenpeehesahlivigdyiis®d )ring with the cyclic hydrocarbyl
or heterocyclic group of RZ. Examples of the fused ring
include, for example, 8- to 12-membered bicyclic
heterocyclic group formed by a fusion of a benzene ring
with a saturated monocyclic heterocyclic group containing
one nitrogen atom such as 1,2,3,4-tetrahydroquinolyl,
2,3,4,5-tetrahydro-1H-1-benzazepinyl, and the like.

The above-mentioned "fused ring" and "nitrogen-
containing fused ring" may further have one to three
substituents selected from an acyl (e.g., acetyl, propionyl
etc.), an amide (e.g., dimethylaminocarbonyl,
methylaminocarbonyl, etc.), an amine (e.g., dimethylamino,
methylamino, amino, etc.), a halogen (e.g., fluorine,
chlorine, bromine, etc.), a lower alkyl (e.g., methyl,

ethyl, trifluoromethyl, etc.) and a lower alkoxy (e.g.,

methoxy, ethoxy, trifluoromethoxy, etc.), each of which may
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R2 is nore preferably phenyl which is
2,4-disubstituted, 2,4,6-trisubstituted or
WQ@2ebsA1d412 substituted with two or three substPCT/ES1086/015646
or pyridyl which is disubstituted or trisubstituted
with two or three substituents. The 10 substituents
for the phenyl and pyridyl y be the sane or
di fferent and exanpl es thereof include an acyl (e.g.,
acetyl, propionyl, etc.), an amde (e.qg.,
di net hyl am nocar bonyl , net hyl am nocarbonyl, etc.), an
beeﬁﬁ?ﬁﬁzkékiéz di met hyl ami no, et hyl ami no, ami no
etc.), a halogen 15 .g.,, fluorine, chlorine, .
br AHPRY et'dl§Seq | 2e|r &ky| pr@é?&."",bﬁﬁet hyf,  ePRyfonally
trifluoromethyl, etc.) and a | ower al koxy ée.%.
subethoxyed et hoxy, FFYF1 ubrORRt BXGEeBRly, ~PhsEKLlAf or an
whi ch nmay be substituted. In the formula (1) and (1'),
op¥iongl tR3sulbst htukefogento Bomgpbesedripoge preferably 5-
nitrogen, and Y3 is CR3C or a nitrogen (wherein R3a,
to R@bmemide R34) anetendepehdengrgun Kpdregemeigrakdlvogenidyl) .
a nitro, a cyano, an optionally substituted
R? hydr osardbybred@areplivonaidnysubsbtichuties Bydrddaubgitaskpted,
an optionally substituted hydrocarbylthio, an
2, 0pb+onakllys2btaubdt i 4t €d daBi-noicubat ideyded prohi ded> or
that one or |ess of WO 2006/116412 PCT/ US2006/ 015646
th3de ¥lLbsY2tartht¥d3 i srnigyrdgen. wheck- nenbeét edbsthguted or
with Y1, Y2 and Y3 of the formula (1) and (1') is a
tri509s€0BhAEAI NGrioNe OtwbesSomi t rager atoabsBUEHeABs. The
benzene ring and pyridine ring. 5 Exanpl es of hal ogen

subBek ddentluebirnenh LM Ne . and pyridyl may be the same or
different and examples thereof include an acyl (e.g.,
acetyl, propionyl, etc.), an " amide (e.g.,
dimethylaminocarbonyl, methylaminocarbonyl, etc.), an amine
(e.g., dimethylamino, methylamino, amino, etc.), a halogen
(e.g., fluorine, chlorine, bromine, etc.), a lower alkyl
(e.g., methyl, ethyl, trifluoromethyl, etc.) and a lower
alkoxy (e.g., methoxy, ethoxy, trifluoromethoxy, etc.),
each of which may be substituted.

In the formula (I) and (I'), Y is CR* or a nitrogen,
¥2 is CR® or a nitrogen, and Y’ is CR*® or a nitrogen
(wherein R%*, R® and R*® are independently a hydrogen, a
halogen, a nitro, a cyano, an optionally substituted
hydrocarbyl, an optionally substituted hydrocarbyloxy, an
optionally substituted hydrocarbylthio, an optionally

substituted amino or an acyl), provided that one or less of
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brom ne, iodine, and the |ike, preferably, chlorine
and brom ne. Exanples of the "optionally substituted
wosasooaibyl " in R3a,” R 3b and Ric include tPer/sEsame6/015646
groups as those 10 exenplified with respect to the
optionally substituted hydr qar byl of R3. Anpbng them
an optionally substituted CI-= 3 alkyl is preferred,
and an unsubstituted C1-3 al kyl, Cl1-3 alkyl
substituted with hydroxy and Cl-3 al kyl substituted
. Wth an apne (e.g., dinmethylam no, nethylamno, 15
Y pyr r 8P dE nets é}lct.J?O%ﬁfé- nmore preferred. Exanples of the
hydr ocarbyl for said "optionally substjtute
hy dFRR af DYFBRG TS And L gt idkal ¥y sffb?ﬂ L#ed) the formula
hydrocar byl t hi 0" of R3a, R3b and Rao include the sane
(Igrangs(lak ihozer Bx@npPREREELNNt ANP eSPecESE ot hEogen atom
optionally 20 substituted hydrocarbyl of R3. In
su@aras ceprzendydioe aahy| PYRaGing 1189- 4 carbon atons is
preferred. Anong them an optionally substituted Cl-3
al KexympSes pr effer rrel,ogeni apnsdbslei t UTletbGNS al kBkprine,
and hal ogenated substituted Cl1_3 al koxy are nore
brauehey r acdhdiard i and5 g t ildddear , prefaoxyly, chlorine and
di f 1 uoronet hoxy and trifl uoromethoxy WO 2006/ 116412
br&&TA&S2006/ 015646 32 are preferred. Exanples of the
"optionally substituted am no" for R3a, R 3b and Rao
i NCE4gep a8t NG FYremd, "apthilomnay sulisdttutieed abydaocarbyl”
group, and an N, N-di -substituted am no group.
in EX@¥pl eg3of sg drdubstriduied a0 gineupgyrowglsidesd those
t hat having one or two substituents of an optionally
exemplified with respect to the optionally substituted

hydrocarbyl of R®. Among them, an optionally substituted Ci-
3 alkyl is preferred, and an unsubstituted Ci-s alkyl, Ci-3

alkyl substituted with hydroxy and Ci-3 alkyl substituted

with an amine (e.qg., dimethylamino, methylamino,
pyrrolidine, etc.) are more preferred. Examples of the
hydrocarbyl for said "optionally substituted
hydrocarbyloxy" and "optionally substituted

hydrocarbylthio” of R*, R® and R*® include the same groups
as those exemplified with respect to the optionally
substituted hydrocarbyl of R®. In particular, hydrocarbyl
having 1 to 4 carbon atoms is preferred.

Among them, an optionally substituted C;-3 alkoxy is
preferred, and an substituted C;-3 alkoxy and halogenated
substituted C;-3 alkoxy are more preferred, and 1in

particular, methoxy, difluoromethoxy and trifluoromethoxy
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substituted hydrocarbyl group (e.g., a Cl1_8 alkyl
group, a C3_7 cycloal kyl group, a C2_8 al kenyl group,
w@20818482 kynyl group, a C3_7 cycl oal kenyl grecpUSH06/015646
C6_10 aryl group that may have a Cl_4 al kyl group,
etc.), an optionally substitéged 10 heterocyclic group
(e.g., the sane group as an Optionally substituted
het erocyclic group of R2), or the formula: - COR3d
(wherein R 3d represents hydrogen atom or an
opt.ional | substituted drocar byl _grou r. an .
arSpPFS%&F dSu §FPPEFSd etég%%yclngégggﬁgyAss%gPtltuted
“th dr acar byk, group”;.or, "the 15 heterocyclic _graqup”
T ROT oL anaFi'y SUDSR | t GOt Uy LA by CgPoup™ df Tono-
"an . optionally substituted hetergcyclic group’ of R |
SUBGEthmy tREY 2 THRO s A UBubs e uéht HeN-haptbrtippped amino
hydr ocar byl group” or "the heterocyclic, group” in "an
Ireppi- ona$$@1“]%ﬁ%§t PE utad dnyrstalr By ed of RO P roxR S G- nclude
optional 'y substituted heterocyclic group” of R2),

thptef BREBIY aoCE 10r achWo groupstetgenta @f 7 an karpiconally
benzoyl, nicotinoyl, etc.). Specific exanples thereof

substhgdéednetydera iyl dinethyl(anigne, sttt aad kpl group, a
di et hyl am no, di propyl am no, di butyl am no,

Csdi atyglemilwl gyclphexylGui nelkabyphemduwni ne, C2-s alkynyl
N- net hyl - N- phenyl am no, acetylam no, WO 2006/ 116412

grBGlE, US2@Q6/ Ghab46 1 k3R vdr apicany, am ;o kendoym@mmdhat may
ni coti noyl am no, and the like. In addition, the two

ha@oupscin s/ Isubsdhp put edcani,noan goptipsnaAY ybesubstituted
conmbined to forma nitrogen-containing 5- to

heleFRylened rgreid e(8.q. pi paei dad PEPEs agdknan optionally
nmor phol i no, 5 thionorpholino, etc.).

substituted heterocyclic group of R?), or the formula: -
COR%*® (wherein R*® represents hydrogen atom or an optionally
substituted hydrocarbyl group or an optionally substituted
heterocyclic group. As for “the hydrocarbyl group” or “the
heterocyclic group” in "an optionally substituted
hydrocarbyl group" or "an opticnally substituted
heterocyclic group" of R may have the same substituent as
that of “the hydrocarbyl group” or “the heterocyclic group”
in “an optionally substituted hydrocarbyl"™ of R® or "an
optionally substituted heterocyclic group” of R?),
preferably a Cj-j0 acyl group (e.g., a Cs-y alkanoyl, benzoyl,
nicotinoyl, etc.). Specific examples thereof include
methylamino, dimethylamino, ethylamino, diethylamino,
dipropylamino, dibutylamino, diallylamino, cyclohexylamino,

phenylamino, N-methyl-N-phenylamino, acetylamino,
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Exanpl es of the acyl for R3a, R3b and Ric include the

sane groups as those exenplified with respect to the
wa@egb/11d402 R3. I n particular, an acyl havi ng 2P€DU&2006/015646

carbon atons is preferred. 10 In the fornmula (1) and

(1), Y1, Y2 and Y3 are prefgrably CR3a, CR3b and CR3c

respectively, or one of Y1, Y2 and Y3 is nitrogen.

R3a, R3b and Ric are preferably hydrogen, hal ogen,

cyano, acyl, Cl 4 alkyl optionally substituted by

hydr o for exanple, nethyl, .ethyl,-.h th e
o ey L8 S EaTA°RBRY L1 B CERARB AN EEh oy Lok Like.
th ...As R3a, lorine, b ' . et h : .
et P91 SieCagre. SPer At OURE (e FoHPAS ) Chnge amino
(1), Zis a bond, -CO, an oxygen &-O-AL a sul.fur _
grpugs) mayspe, comgpned nNpgy-TOLINRY - Bf kKEOISLCERRES 1BIRINR ™ TO
4C0- . 20 Said alk is an optionally substituted Cl1 4

T-nekPEERe riash @ dret pieaelderty| BABSTPEOPYK ef@rPROLINO,

butylene and the like. R4 is a hydrogen, an
thopmpophblyneubstrt ited hydrocarbyl or an acyl. The

"optionally substituted 25 hydrocarbyl" and "acyl"

f or ERAmphebudd titee samglgrioupsRis WO 2806/ Rib4ipclude the

PCT/ US2006/ 015646 34 those exenplified with respect

sate theuppt ionathyse selstmpilatfeddnydrtdcardspeqt otp &he acyl
acyl for R3. In addition, R4 nay be conbi ned together
foul .t e psuhstddiuent of thelchebiaghydriocatbylarpon atoms
heterocyclic group 5 in the optionally substituted
ishygdegearbyl. or optionally
In the formula (I) and (I'), Yl, Y?> and Y® are
preferably CR®, CR® and CR* respectively, or one of Y', Y
and Y® is nitrogen. rR%, R® and R3¢ are preferably hydrogen,
halogen, cyano, acyl, Ci-4 alkyl optionally substituted by
hydroxy (for example, methyl, ethyl, hydroxymethyl), amino,
and Ci-; alkoxy (for example, methoxy, ethoxy). As R,
chlorine, bromine, methoxy and methyl are more preferred.
In the formula (I) and (I'), Z is a bond, -CO-, an
oxygen (-0-), a sulfur (-S-), -S0-, -S0,-, -NR*-, -NR‘-alk-,
~CONR*~ or -NR‘CO-.

Said alk is an optionally substituted Ci;-4 alkylene
such as methylene, ethylene, propylene, butylene and the
like.

R* is a hydrogen, an optionally substituted

hydrocarbyl or an acyl. The T"optionally substituted

hydrocarbyl" and "acyl" for R? include the same groups as
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substituted heterocyclic group of R2 to forma ring.

Exanpl es of said ring include the sane rings as those
wex@apldsii ed with respect to the rings forned PYT/UR®06/015646

two substituents of R2 nentioned above. 10 Provided

that (i) the conpound whereisn X is -N+, and R2 is an

optionally substituted thiophene ring, (ii) the

conmpound wherein R is cyano, Ric is methyl

substituted with three substituents, one of which is

thc?:%%! 5 %aenncljp Pj_edt WDwngh Mhircetgﬁ'@é/t f orgg a rtih%g’ %Etionally
6- anj no- 2- 6-di ch h | ' -1- hyl - |
supaf HiFad %%’r%cegﬁ% PEpHp ot Foal bRl

N-{7-cya di chl o ophen no t hyl
ben%?n1%%§b i y|} nggh] c8¥£gned ioge@ﬁ w1th the

6- am no-2-[ (2, 6-dichloro enyI m_no H 20
SuBRRSF R BE e CRY oY aTY erosﬁa% ok %eterocycllc group
6- {[(alIyIan1no)carbonothloyl]an1no - %Y
inditght orapHemALly ABPSTI hBERG - A¥ABERIFRY Haki eoprionally

car boxam de, (|v) _
sustipufed- chebespREAYLTandBeRP1, 7L di Prethry:r - fgrmpsa ring.
benzi m dazol - 5-yl } oxy) - N-net hyl pyri di ne- 2- car boxam de,
Ex¥p2666/ a1 64E2 PCTAUS2006¢ D18646-hd5 sje rings as  those
N-[3,5-bis(trifluoronethyl)phenyl]-7-nethyl-|H
exbrp?ifiddzob 12z arerpectvito t heeconmpuimdinheedi yR3the two
substituted heteroarylnmethyl, R2 is 4-piperidinyl
subeal kngna ss wlis RF t wemt iodedt abbeel- position,
Provided that (i) the compound wherein X is =-NH-, and
R? is an optionally substituted thiophene ring,
(1i1) the compound wherein R! is cyano, R3* is methyl
substituted with three substituents, one of which is acyl,
and other two of which may form a ring,
(i1i) a) 6-amino-2-[(2,6-dichlorophenyl)amino]-1-methyl-1H-
benzimidazole-7-carbonitrile,
b) N-{7-cyano-2-[(2,6-dichlorophenyl)amino]-1l-methyl-1H-
benzimidazol-6-yl}acetamide,
c) 6-amino-2-[ (2, 6-dichlorophenyl)amino] -1-methyl-1H-
benzimidazole-7-carboxamide, and
d) 6-{[ (allylamino) carbonothioyl]amino}-2-[ (2, 6-
dichlorophenyl)amino]-l-methyl-1H-benzimidazole-7-
carboxamide,

(iv) 4—({2—[(4—chlorophenyl)amino]—1,7—dimethyl—1ﬂ;

benzimidazol-5-yl}oxy)-N-methylpyridine-2-carboxamide,
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(vii)

6- chl or o- 4- net hyl - N- pi peri di n-4-yl -1 H benzi m dazol - 2-
wa@piongle4and (viii) the conpound wherein R2 i s PCT/US2006/015646

substituted 8-o0xo0-5-thia-

l-aza-bicyclo[4.2.0]oct-2-en-7-yl are excluded from
the 10 conpounds of the fornula (1). As a preferred
compound of the formula (I) and (1'), a conpound
wherein X is. NR3 (vvherein R3 is preferably nethyl,

eth I t r e _

Vis %refer&bl?yslg%ﬁ tﬁ% %ESEO?SE%YE$%3FQWE$ %_%é%% 1-1H
15_al kox etc.) , Y2 is CR3b (wherein R 3b is
benﬁ?é?@?éﬁ#y Fﬁm¥E hal ogen (eg. F. O, Br), etc.) or

nltro en and Y3 is CR3a wher ein 01is refer%giyt bt ad
(Vijg, %gen‘?QQ?OW@ a, St c. E@ Mm% r og&t"2 4
NR4 (mhereln R4 is, preferabl H Cl 4 alkyl, &1g?t t
hetgxpgsiimRELY S, aR obFi 6naPP§r§%§W—t E?é&ilﬁé Aoypiystituen
branched C3_7 hydrocarbyl (in particular, 2-propyl,
at Bhketyl posipénAdyl, 4-heptyl); and R2 is an optionally
substituted C6_10 aryl (in particular, phenyl, nore
(vipy efoercabbyodi- m@thvﬂrﬂk@b@EWﬂ@ﬂ@d4pWéw9ﬁ%h9ﬂ%%mldaZOl —2-
optionally substituted pyridyl (in particular,
amipyri dyd, nore 25 preferably di- or tri-substituted
pyridyl) is exenplified. WD 2006/ 116412
V1E€T/MS%OQﬁh@bﬁ@dﬁwhﬁidmmﬂﬁ ubemmb§wmnuﬁﬁdyﬂjpxo 5-thia-
preferred is the conpound wherein Rl is 3-pentyl,
1~-a3ahexylycaob [4- hept plet X -ies1-NR3,1 Raries netdiydded etfidm orthe
hydroxyethyl, Y1 is CR3a, YZ is CR3b, Y3 is CR3a, R3a
conpduellsO®, theomdrmimizhoxy .or methyl, R3b is a
ydrogen, R3a 5 is a hydrogen, R2 is phenyl which is
2, 428- br bsdkset-bdt @dmpound of the formula (I) and (I'),

a compound wherein X is NR® (wherein R® is preferably
methyl, ethyl, hydroxyethyl, etc.); Y' is CR®™ (wherein R™
is preferably H, Me, halogen (eg. F, Cl, Br), cyano, acyl,
alkoxy, etc.), Y?is CR¥® (wherein R® is preferably H, Me,
halogen (eg. F, Cl, Br), etc.) or nitrogen and y? is CR®¢
(wherein R*® is preferably H, Me, halogen (eg. F, Cl, Br),
etc.) or nitrogen; Z is NR? (wherein R* is preferably H, Ci
alkyl, etc.) or oxygen; R' is an optionally substituted
acyclic branched Cz-7 hydrocarbyl (in particular, 2-propyl,
3-hexyl, 3-pentyl, 4-heptyl); and R?* is an optionally
substituted Ce¢-10 aryl (in particular, phenyl, more
preferably di- or tri-substituted phenyl) or an optionally
substituted pyridyl (in particular, pyridyl, more

preferably di- or tri-substituted pyridyl) is exemplified.
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2,4,5-trisubstituted or 2,4-disubstituted with

substituents or pyridyl which is trisubstituted or
wale@dhsd4iz uted with substituents. Exanpl es of P€T®ES2006/015646

substituents for the phenyl and pyridyl include an

acyl such as acetyl and propignyl, 10 an am de such as

di met hyl am nocar bonyl and net hyl am nocar bonyl, an

am ne such as di nethylam no, nmethylam no and am no, a

hal ogen such as fluoro, chloro and bronmo, a | ower

Am?hgfe[th% Sel}‘g]lqdl 1@&%&)&@%‘9 g%fwgr%g.b%hda%e@fem
ALt o s o ubleb, mvbe Syttt
I et 5 o 1o g s o
is{ GEpbe a@?&;' %&.gﬂpoﬁ%ﬁﬁcoﬁgﬂ%ﬁaaﬁy hggen, R

. living body, ngound that is converted

1Sj Rt &Y éjdfrﬁﬁﬁﬂwd P(I )l%rpfzqnsjl byhaﬁ éfizyméricc t&%%ﬁt@ﬁu’ted
reducti on ydrolysis, or the like, and (ii

2, éoﬁﬁwﬁéubﬁétlt%eéloﬁ»veﬁpéd@lﬁp@s@éﬁw@% W(ut)h @rubS(talquents
by hydrolysis with gastric acid or the |like. Exanples

or2pwiidybr sbial ofs corpouhdtityted @r )disubstiseded with
include a WD 2006/ 116412 PCT/ US2006/ 015646 37

substrpourdter ifxamdlas wher she ubhsoxyuartoupfon the phenyl
compound (I) or (1') is acylated, alkylated,

anghegsphaiyll atmecl,uds agonegilt ethdmtas bacat el (engl. prpionyl,
compound or its salt wherein hydroxyl group in

anconpamndid | ) osuth') i sas<onvedlmdthpleambnacerypbaxy, and
pal m t oyl oxy, propanoyl oxy, pival oyl oxy,

methylaminocarbonyl, an amine such as dimethylamino,

methylamino and amino, a halogen such as fluoro, chloro and
bromo, a lower alkyl such as methyl, ethyl and
trifluoromethyl and a lower alkoxy such as methoxy, ethoxy

and trifluoromethoxy, each of which may be substituted.

Compound (I) or (I') may be in the form of a prodrug
thereof. The prodrug of compound (I) or (I') refers to a
compound that is converted into compound (I) or (I') by a

reaction with an enzyme, gastric acid, or the like under a
physiological condition in the living body, namely, (i) a
compound that i1s converted into compound (I) or (I') by an
enzymatic oxidation, reduction, hydrolysis, or the 1like,
and (ii) a compound that is converted into compound (I) or
(I') by hydrolysis with gastric acid or the like. Examples

of a prodrug of compound (I) or (I') to be used include a
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succi nyl oxy, fumaryl oxy, al anyl oxy,
di met hyl am nonet hyl car bonyl oxy, etc.), a conpound or
w0 e®6/15@hE wherei n car boxyl group in conpound ¥€1/US2006/015646
(I") is esterified or amdated (e.g., a conmpound or
its salt 10 wherein carboxyl ;group in conpound (1) or
(I") is subjected to ethyl esterification, phenyl
esterification, carboxyoxynethyl esterification,
di met hyl am nomet hyl esterification, pivaloyloxynethyl

ccﬁ@cﬁfﬂd‘ o%at 't%n’salﬁc% ﬂﬂf(é/%rp cllf)xzég % ojnl”l compound (I)

esterification
A 5- net 0X % 1 3z.di,oxol % &p
()estg? |ca% on8 ycloﬁéxyﬁ%g§%5¥% %5 é éPPP?%%ﬁWﬁ? or
I Qversion I.nt.o t e nmeth am de, etcde or th
C#%Vef% ﬁgég proé?ﬁ@s Cahr béyﬁFHﬂﬁEEHié¥E o Pt %hereln
h%ﬁ% known nethod or its nDdlfled nethod 20 ,
YHer , 9B odPug BFP ol CF) OF' (11§ feypWseted into
cQl ound or its salt that is converted into conpound
AEAWIEGRY (11 ) PRABEFOPRPEYel 0gi BEPPRBAW-PXBNs asPivaloyloxy,
described in "Devel opnent of Drugs", Volune 7,
SUGIEYIOEY rDesi gn,  Hi r okaWeRISHoten, 1990 pages alanyloxy,
163-198. 25 WD 2006/ 116412 PCT/ US2006/ 015646 38
digetdydprd pemgshivd artdrot Rrgtuceiton) of @ compound! obr  its
formula (1) or a salt thereof of the present
Saﬂﬁve%h¢t¢ﬂmsCEmgnusdedgbehpmuuTheom@omhmMnng)exanpkeS) is
are given to illustrate the invention 5 and are not
esitetréided t orbeamndhusidve (engany sance@fipound or its salt
wherein carboxyl group in compound (I) or (I') is subjected
to ethyl esterification, phenyl esterification,
carboxyoxymethyl esterification, dimethylaminomethyl
esterification, pivaloyloxymethyl esterification,
ethoxycarbonyloxyethyl esterification, phthalidyl
esterification, (5-methyl-2-oxo-1, 3-dioxolan-4-yl)methyl
esterification, cyclohexyloxycarbonyl esterification, or
conversion dinto the methyl amide, etc.), or the like.
These prodrugs can be produced according to a per se known
method or its modified method.
Further, a prodrug of compound (I) or (I') may be a
compound or its salt that is converted into compound (I) or
(I') under physiological conditions as described in

“Development of Drugs”, Volume 7, Molecular Design,

Hirokawa Shoten, 1990; pages 163-198.
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Al ternative nmethods may be enpl oyed by one skilled in
the art. A process for preparing conpound (I) or a
W@ ai0b/11d3¢2 eof of the present invention i s sShoMIT/UR2006/@15646

foll ow ng nethods. 10 (Schene 1) Rla R3 Rla R3 Rla R3

3 Y3 AFAZHY3 Y1 N(r) 1 Y Ngd' p N>-ZAr H (step a) Y
(step b) (I') (111) (la) wherein Rla is an optionally
substituted hydrocarbyl, an optionally substituted
C-linked heterocyclic, an optionally 15 substituted

Geg%%éprgg?ggggigaﬁgkhgad acyl, Ar is an optionally

aryl, I's a leaving group (for exanple,

hal Bgga.aL ol sych gs é&ggeé{%l@&' S onj, pe, and frf))di N& a salt

etc, ?on??oxy group as p-toluenesul fonyl oxy
roup, hanesul f onyl. 0x roup .and..
tthF?Eu8FgE%Fhdﬁ%%%??€n§Pgé9%iﬁngﬁﬁugl%ﬁ%f%a%n%elow' The

acyl ox roup such as acetylo r.Qup_.an benzoyl oxy. . .
fO&FBHb?ge?@&a)“P% e&th &lvo‘%hef'(gs ﬁgrﬁgcse agﬂﬁeéﬁﬁvr%l tion

defi ned above, WD 2006/ 116412 PCT/ US2006/ 015646 39
angonPBand?¥ | 130 deSal TOt HF edPTHPIE pridharBl pyfanner -

hal ogenati on, sulfonylation or acylation of conmpound
Altprypatayeaneahodsh et i ﬁﬁlpéoﬁéfio&éfném%nsﬁbgﬁﬁ,d in the

sul fonyl ation agent or acyl ation agent, respectively.
art.

A process for preparing compound (I) or a salt thereof

of the present invention is shown in the following methods.

(Scheme 1)
R‘la R3 R1a R3 R‘la R3
3 N 3R ArZH Y3 N
Eé~\ =0 — gﬁ oLl —— Ve i}—ZA
1 r
Y H (step a) Y"N (step b) Y

) () (Ia)

wherein R is an optionally substituted hydfocarbyl, an
optionally substituted C-linked heterocyclic, an optionally
substituted N-linked heterocaryl and acyl, Ar 1s an
optionally substituted aryl, ' is a leaving group (for
example, halogen atom such as chlorine, bromine and iodine,
etc, sulfonyloxy group such as p-toluenesulfonyloxy group,
methanesulfonyloxy group and trifluoromethanesulfonyloxy
group, etc., and acyloxy group such as acetyloxy group and
benzoyloxy group, etc.) and each of other symbols has a

meaning defined above.
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5 Exanpl es of a hal ogenati on agent include phosphorous
oxychl ori de, phosphorous oxybrom de, phosphorous
wo eooshi@nt de, phosphorous tribrom de, phosphorBUBEUS2006/015646

pent achl ori de, chlorine, brom ne and thionyl chloride.
The hal ogenati on agent |s esgloyed in an anount of 1
noles to 10 excess per e of conpound (I1) or as

a solvent. .Exanples of solvent havi ng no adverse

effect on the reaction include aromatic hydrocarbons

suchy en Iue e Iene et hers such as
dretﬁgﬁ)etﬁe fd%ox%neéy %E? g%f%ﬁ%nﬁee§F§F?red by
a tat nltrlles 15 such as
hé¥$ (ﬁ%ﬁﬁé Y's f ﬁ%?%ﬂnhf&r&Eﬁ%ﬁﬁﬁ%%cﬁfa§ompound (I1)

chlor forn1and gICh t hane, am des such as N, N
|rn§?| o?ﬂ%ﬁ? i %ﬂﬂﬁ%ﬂﬁ(ﬁQQQR* sulfonylatlon

ngp éy rrolldlnone ket ones such as acetone and
297 %u Oy AGIKG 1d & RIT & 1Y nret hy| sul f oxi de.
These solvents may be 20 used by mi xing at an

appﬁ%ﬁ@‘&fﬁsr%flé h#diqeenatd qreagoenh tiewgedst whosghporous

vary depending on conpound (I1) or a salt thereof
Xyrpileyédicas wel Phaspbehners condbtionspide,is 0 glol0brous
C preferably 20 to 150 C. The reaction tine is 10
trichipeddeo 24 hpbesphprefier abl yt 80braidenut es gimsghorous
hours. WD 2006/ 116412 PCT/ US2006/ 015646 40 The thus
peateahded idenpotnib(ind,) ltarmbes i anHatedoand Pudficed The
by the known isol ating and purifying nethods, for
haépgrpké locorcenttr at ¢ oamphdeedr educed PIQSSHI6f 1 moles to
extraction wth solvent, crystallization,
exceessypral [1i matliconf WoaRsi@ld (II) or as a solvent.
Examples of solvent having no adverse effect on the
reaction include aromatic hydrocarbons such as benzene,
toluene and xylene, ethers such as diethyl ether, dioxane
and tetrahydrofuran, esters such as ethyl acetate, nitriles
such as acetonitrile, halogenated hydrocarbon such as
chloroform and dichloromethane, amides such as N,N-
dimethlformamide, N,N-dimethylacetamide and l-methyl-2-
pirrolidinone, ketones such as acetone and 2-butanone and
sulfoxides such as dimethylsulfoxide. These solvents may be
used by mixing at an appropriate ratio.
While the reaction temperature may vary depending on
compound (II) or a salt thereof employed as well as other
conditions, it is 0 to 200 °C, preferably 20 to 150 °C. The

reaction time is 10 minutes to 24 hours, preferably 30

minutes to 12 hours.
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5 dissolution and chromat ography. Wen L' is a
sul fonyl oxy or an a acyloxy group in conpound (I111)
woerota/1s@ht t hereof, conpound (111) or a salt POEUSNG/015646
can be prepared by reacting conpound (Il) with a
sul fonyl ati on agent or an ac 6ation agent after base
10 treatnent of conpound (11)-. A base may for exanple
be an al kal i ne netal hydroxide such as sodi um
hydr oxi de and pot assi um hydroxi de, etc., an al kaline
met hydr ogen carbonate_such .as I um hydr ogen
cargbﬁa&%”ﬁ%dﬂﬁﬁfﬁgﬁ?uﬁ?ﬂ?@PB&eﬁlgggbdﬁg?e?eegép}aﬁﬁd and
15 al a%}n nmet al carponate, such as sodi_um car bonat e
Do e Poried

s Sifm B Bonkt ela et 2RdcBETdivsart Maidivdas for

cesium carbonate, etc., an al kaline netal hydride .
SXgiPhCas CRAVHMIHY R dBRdRE FREXFUNPRYEFIYE, éxtraction
;sodi um am de, an al koxi de such as sodi um net hoxi de
Wikhd SSIdUTR et Hoxd el L BEetionp apcawske ldd€rtdeon, transfer
trinmethylam ne, triethylamne and
digisicdopiopy pathyharimagodeephy-a cyclic am ne such as
pyridine, etc. Exanples of a sulfonylation agent
i nchbga pu’ t bbuenesullfonylogll ovi den a acyloxy group in
nmet hanesul fonyl chl ori de, 25
compicfuhdor(@fal hanesul §ahy| chéoeoflg, cehpourie (ITII) or a salt
sul fonyl ati on WD 2006/ 116412 PCT/ US2006/ 015646 41
thageptt icarenpd opedphatean movebcoindg tcortduml esII) with a
preferably 1 to 5 noles per 1 nole of conpound (11).
subfafpiiasioh angaey aidron aagenicyiipglivde aceind chmidde base

benzoyl chloride, etc. The acylation agent is enployed
treBtment of compound (II).

A base may for example be an alkaline metal hydroxide
such as sodium hydroxide and potassium hydroxide, etc., an
alkaline metal hydrogen carbonate such as sodium hydrogen
carbonate and potassium hydrogen carbonate, etc., an
alkaline metal carbonate such as sodium carbonate and
potassium carbonate, etc., a cesium salt such as cesium
carbonate, etc., an alkaline metal hydride such as sodium
hydride and potassium hydride, etc., sodium amide, an
alkoxide such as sodium methoxide and sodium ethoxide, etc.,
an amine such as trimethylamine, triethylamine and
diisopropylethylamine, etc., a <c¢yclic amine such as
pyridine, etc.

Examples of a sulfonylation agent include p-

toluenesulfonyl chloride, methanesulfonylchloride,

trifluoromethanesulfonylchloride, etc. The sulfonylatioh
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5 an ampbunt of 1 to 10 noles, preferably 1 to 5 noles
per 1 nole of conmpound (I1). Exanples of the sol vent
whawenge4nd adverse effect on the reaction i ncPaM®ES2006/015646
wat er, al cohols such as nethanol and ethanol, ethers
such as diethyl ether, dioxane and 10 tetrahydrofuran,
aromati ¢ hydrocarbons such as benzene, toluene and
xyl ene, esters such as ethyl acetate, hal ogenated
hydrocarbons such as chl orof orm and dichloronethane,
nitriiles_s .acetonitrile, uc as
2ORCK AP nBERY YAt 68 AREURENCE: ethy Do CEARAde PogfgTabLY
ul f X|des sych as di_neth |Su|f0XI e. These
1 §8I§ eﬁayeﬁeﬂ Hgia 8§ PRt dd)appropriate
ratio. V%lle the reaction tenperature _nmay vary
depgﬁéF‘ﬁ&eénOfcé‘ﬁ'pé‘ﬁ W ACHPR SR s A1 1K E6F Wihsidyred-de
s well as other conditions, it is 0 to 200 C,
beﬁ?@ﬁ’ér AP 1 C Thhe 22y lpddon Gioihel s semployed in
m nutes to 24 hours, preferably 30 mnutes to 12
anhéwpgntﬂﬂfthu%Oo%@amﬁééseommﬁﬁﬂiﬂhhm)1C@h bemoles per 1
i solated and purified by the known isolating and
mopar pfycegreenklodsI)for exanpl e, concentration under
reduced pressure, extraction 25 with solvent,
cr y8xahpilzat ioh, thecsydtvalnlti Zaavong twarsfwerrddD effect on
2006/ 116412 PCT/ US2006/ 015646 42 di ssol uti on and
thehnermattagraphyc L @bapeandr ( | a)l cohod ssaducH hes embhwhooth and
I's enconpassed w thin conpound (1) of the invention,
ethanobe prepared byucli eagki nglicaymaunde{hét) WhiibxAhéH. and

tetrahydrofuran, aromatic hydrocarbons such as benzene,
toluene and xylene, esters such as ethyl acetate,
halogenated hydrocarbons such as chloroform and
dichloromethane, nitriles such as acetonitrile, amides such
as N,N-dimethylformamide and N,N-dimethylacetamide, and
sulfoxides such as dimethylsulfoxide. These solvents may be
used by mixing at an appropriate ratio.

While the reaction temperature may vary depending on
compound (II) or a salt thereof employed as well as other
conditions, it is 0 to 200 °C, preferably 0 to 150 °C. The
reaction time is 10 minutes to 24 hours, preferably 30
minutes to 12 hours.

The thus obtained compound (III) can be isoclated and
purified by the known isolating and purifying methods, for
example, concentration under reduced pressure, extraction

with solvent, crystallization, recrystallization, transfer
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51nthis step, 1 to 20 noles, preferably 1 to 10
nol es of a conpound represented by ArZH or a salt
wo b@saof41are enpl oyed per 1 nole of conpound PET/U$2006/015646
a salt thereof. This reaction may be perfornmed under
basic conditions. A base mgy for exanple be an
al kal i ne netal hydroxide such 10 as sodi um hydroxi de
and potassi um hydroxide, etc., an al kaline netal
hydr ogen carbonate such as sodi um hydrogen carbonate

dl@@glﬁ’giéﬁséfia‘ Bx%agsagfa%g_ nate, etc., an alkaline

met al car bonate such um car bonat e and

pOtééﬁ#éghaarggﬂa%? e%&ﬂﬁ:atﬁgfigf}sﬁhgc aﬁghy compassed

cesi u car ate etc an a ne ne
s._sodi u and ot assi um hydri.de, etc
o e Y S ka e WETRICAPRoXFHE difohpEgSated by
I um et hox g ? n% i de, sodium
re?%gfn%u?8§P88n nélgg a§g¥ﬂ Fzét but oxi de, etc., an
am pe ch a tri %hyl e, triethylamne and 2
dllg8p£5b§|§ 9Vaﬂf & éﬁcﬁo LegoyRreteamphe Sukf 48 moles
pyridine, etc. Exanples of solvent having no adverse
of off et Fe TSPEREENGRTI RY UBE LAt , 2alSedfol BhatRpl are
as met hanol and ethanol, ethers such as diethyl
enpi pEEd BPBXANBORAdODSCPRPPERGAN AR E) aRT ar 6AALI shereof.
hydr ocar bons such as benzene, WO 2006/116412 o
PCTTUS20062 01 563 6ma % 3be obaeherand wptemebasdtreconddthons.
as ethyl acetate, hal ogenated hydrocarbons such as
A lbaber ohyr hoandxadicdlsl dreormst hahleal hiné rinkeslshghragide such
acetonitrile, am des such as N, N-dinethylformm de,
as N, dediwet hyydoet ot dearahd gbotassium hydroxide, etc., an
alkaline metal hydrogen carbonate such as sodium hydrogen
carbonate and potassium hydrogen carbonate, etc., an
alkaline metal carbonate such as sodium carbonate and
potassium carbonate, etc., a cesium salt such as cesium
carbonate, etc., an alkaline metal hydride such as sodium
hydride and potassium hydride, etc., sodium amide, an
alkaline metal alkoxide such as sodium methoxide, sodium
ethoxide, sodium tert-butoxide and potassium tert-butoxide,
etc., an amine such as trimethylamine, triethylamine and
diisopropylethylamine, etc., a «cyclic amine such as
pyridine, etc.
Examples of solvent having no adverse effect on the
reaction include water, alcohols such as methanol and

ethanol, ethers such as diethyl ether, dioxane and

tetrahydrofuran, aromatic hydrocarbons such as benzene,
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5 met hyl - 2-pyrrolidinone, ketones such as acetone and

2- butanone and sul f oxi des such as di net hyl sul f oxi de.
wadb@sa164sn| vents may be used by mixing at an PCT/US2006/015646

appropriate ratio, or nmay not be used. Wile the

reaction tenperature may vary, dependi ng on 10

conpound (Il11) or a salt thereof enployed as well as

other reaction conditions, it is O to 200 C,

preferably 20 to 150 C, or the reaction may be heated

nm crowave | radlatlo The reactiaqn ti

toﬁ%ﬁﬁ?esa¥5i48xﬁgﬁ?§' S8 abl §°5 n1nutesne%y§4 acetate,
ours. alned conmpound (I a)

haEQSFQ?Ea and PR HTREH) 1 neSKhown Aol AP RGraggET  and
purify g nethod for exanple, concentration,

dlEBEH@éﬁ]P? PPBﬁruﬁ&@Flﬁééuéé&h BPedsarani&rirset iagH G puch
sol vent talllzatlon recrystallization, transfer

asdi %él-@tlw cemeasiogr by dimer igeaeseaniden2arg  1-
Q)2R5R60R~R6R7HR3R6ML2R3R3 YN R3---, y3

mefbkyD-g-pgoroYipiogng, y3kptoney NepchptaiN F@%’@_OI\& Nnd  2-
Y.YI N2 (step c) H(step d) H(stepe) H (IV) (Ila)

butehbhe(ldrr) WOLZ086H25649PCEEUS2OOS  IoMbe4bIogide. These
wherein R5 is hydrogen and an optionally substituted

sohydnbeambyl beR3:ismntl b miyithe zonmbinedpreaphietkerattdo, or
forma

may not be used.

While the reaction temperature may vary depending on
compound (III) or a salt thereof employed as well as other
reaction conditions, it 1is 0 to 200 °C, preferably 20 to
150 °C, or the reaction may Dbe heated by microwave
irradiation. The reaction time is 5 minutes to 48 hours,
preferably 5 minutes to 24 hours.

The thus obtained compound (Ia) can be isolated and
purified by the known isolating and purifying methods, for
example, concentration, concentration under reduced

pressure, extraction with solvent, crystallization,

recrystallization, transfer dissolution and chromatography.

(Scheme 2)
OH
CO,R® CO,R® RE_[LR7 RE R’ .
§ X RowgL? R R
Y3\ N*RS -——>Y3\ — Y3\ N —— Y3\ NFO
Y2 . )=O RiMgl? Y2 7O V2 .
"YU NH, "y “Y'™N

(step c) H (step d) H (step e) H
(V) (lia) (tb) (i)
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ring, R6 and R7 are optionally substituted

hydrocarbyl, L2 and L3 are hal ogen atons such as
w@hbdoeniqae2 brom ne and 5 i odi ne and each of ot PEF/US2006/015646

synbol s has a meani ng defined above. Conpound (I1a)

or a salt thereof can be prepared by treatnent of

conpound (I'V) with 1,1 -carbonyl diim dazol e,

phosgene, triphosgene, al kyl hal of ormate such as et hyl

10 chl orof ormat e, phenyl halofornate such as phenyl

wh%ﬁegrOf%ﬁnaig Of, HES%Enet%n ou?%t 3@af¥ Eiéﬁ%gtituted

dof i s rmi At nnerC|a |y av TR o
repar d.from E altro gerlv%klve cQrk nde
coba Rae1 %) . 2Pk pre? 1SR REFLe PR S =
3 nmoles pf 15 a e for_cyclizati al t 2
iy dbt Bib BiiSy b pie T AL ko PEPSE SR T T
sal t; t hereof .. Exanpl es of sol vent haV|ng no adverse
ang flect 26R tk}?eloqeé’actal GRS néPtde dwt EFLCAMOEmol Er%éﬂe and
as met hanol and ethanol, ethers such as di et hyl
ioghimer 2R 0X@td afll 2O-RSE r SHYECSFura®S & oR@eRang defined
hydrocarbons such as benzene, toluene and xyl ene,
abester s such as ethyl acetate, hal ogenated
hydr ocar bons such as chl orof orm and di chl or onet hane,
ni t Komgougdch(lalsa Jaceror tsalle, theairdes siggh basprepared by
N, N- di net hyl f or mam de, N, N-di net hyl acetam de and 1 25
t reettmeint2 -qfy reghpaimbdnéIVketwanes 1sucéh cagaretlomdl amidl@zole,
WO 2006/ 116412 PCT/ US2006/ 015646 45 but anone and
phauldfeond, des rsphb sgendi, mebhkldul hadvzfdemathessuckol ¥entesthyl
may be used by m xing at an appropriate ratio, or
chloroformate, phenyl haloformate such as phenyl
chloroformate or urea, etc. Compound (IV) or a salt thereof
is mainly commercially available or can be prepared from
the nitro derivatives corresponded to compound (IV).

-In this step, 1 to 5 moles, preferably 1 to 3 moles of
an agent for cyclization or a salt thereof are employed per
1 mole of compound (IV) or a salt thereof.

Examples of solvent having no adverse effect on the
reaction include water, alcohols such as methanol and
ethanol, ethers such as diethyl ether, dioxane and
tetrahydrofuran, aromatic hydrocarbons such as benzene,
toluene and xylene, esters such as ethyl acetate,
halogenated hydrocarbons such as chloroform and
dichloromethane, nitriles such as acetonitrile, amides such

as N,N-dimethylformamide, N,N-dimethylacetamide and 1-

methyl-2-pyrrolidinone, ketones such as acetone and 2-



10

15

20

25

may not be used. Wiile the reaction tenperature may
vary depending on 5 conpound (I1V) or a salt thereof
weppboyaw as well as other reaction conditi onBCT/US2006015646
0O to 150 C, preferably 20 to 100 C. The reaction tine
is 5 mnutes to 48 hours, pteferably 5 minutes to 24
hours. The thus obtai ned conpound (lla) can be
isolated and 10 purified by the known isol ati ng and
purifying nmethods, for exanple, concentration,
buganeant rand osulfdeideedusech pﬁes@umethgksuhfbxbdevmfﬂhese
sol vent, crystallization, recrystallization, transfer
SO@Vssbbumhgnb&n@S@@r@qahm@xbm@yatChnpeppdopkﬁbkeo&aaio, or
salt thereof can be prepared by 15 Giinard reaction
mapf nodbnpeundefilla) or a salt thereof with R6MgL2 and
R7MgL3. When R6 is equal to R7 in conpound (11b),

R6Mgh216mythze wesestich t Befipstapur¥hen Rbya sy natep@ga@hg on
to R7 in conpound (Ilb), the Grinard reactions may be

coppbhaMmedy)stepw seaby REML2 rangh ROVIHS 44 &z@iﬁ éfsel%ther
20 In this step, 1 to 20 noles, preferably 1t

d L
reHBLESH ka%;QQ%%%UHQJIGEEe%ﬁ”{S 18Y, ?%%gl qggﬁg% %8 to

or a sal thereof are enployéd pér

10éllﬁi oﬁh% S %gctagﬁreggmeExﬁgpl SIQ SO|Ve ! h?h %ours,

no adverse effect on t reacti on |nc u e e

eRsSFeBBySR ekl en o, fepsg, and VO 20001 116412
Eg?%g%ﬁg@%&s g%gggf g%%%egg%d é?&%?n%égukgykggféted and
purified by the known isolating and purifying methods, for
example, concentration, concentration under reduced
pressure, extraction with solvent, crystallization,
recrystallization, transfer dissolution and chromatography.

Compound (IIb) or a salt thereof can be prepared by
Grinard reaction of compound (IIa) or a salt thereof with
R®MgL? and R'MgL®. When R® is equal to R’ in compound (IIb),
R®MgL? may be used in this step. When R® is not equal to R’
in compound (IIb), the Grinard reactions may be performed
stepwise by R®°MgL? and R’MgL® in this step.

In this step, 1 to 20 moles, preferably 1 to 10 moles
of a compound represented by R°MgL? and R'MgL® or a salt
thereof are employed per 1 mole of compound (IIa) or a salt
thereof.

Examples of solvent having no adverse effect on the

reaction include ethers such as diethyl ether, dioxane and
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chl or of orm and di chl or onet hane, ketones such as
acetone and 2-butanone and sul f oxi des such as
walewetiivshsul f oxi de. These 5 sol vents may be uskPCI/Dg2006/015646

m xing at an appropriate ratio, or nmay not be used.
Wil e the reaction tenperatgge may vary dependi ng on
conpound (Ila) or a salt thereof enployed as well as
other reaction conditions, it is -20 to 150 C

preferably O to 10 100 C. The reaction tinme is 5

tet%%ﬁ&éﬁ?%éﬁ%a%ﬁ hgggﬁatiereﬁ?&?QEXréoﬂgnuéﬁéhtQaézloenzene,

us obtai ned conmpound (I1b) can be

(
189l d and L fi bsekatbBasanduch as
tOlF%%@?;ﬁﬁéfﬂe¥¥é%gé 'eﬁa?%%éH§F§?02@g6§%c%&bﬁﬂ and;ch

s, for anp centration

ch%%%g%t}r at | ’rcliigqr}agraqrn}%%%cat%de 1%{69&0%%%”5% }fxatsr aé?c!éi%he and

izat1dn, “rtecrystallization,
transfer dissol

i on.and_chronat ogr d
2-batedens af?f%%%+%%? égﬁgbgspfgﬂhre&”ﬁvlgeﬁy FatiphC
of compound (I1b) or a salt thereof wth an _.acid, . and
solfeantal dR3 NPT s%%‘énb-‘r’e’a%éagb{?‘ At e R e © Zr(fitlcp’ or
reduci ng agent or catalytic hydrogenation. An acid nay
mayf grotexempleede an inorganic acid such as hydrochloric

acid, sulfuric acid, nitric acid and thion

| :
chlvdrilre, thec reaghdoan TGRSR Y 1o glaﬁ}’cvé&%//d darapdg on
formc acid, acetic acid, trifluoroacetic acid and
commthahesIIabnbt a262iti #heseel appleicchss e s35 other
acid. WD 2006/ 116412 PCT/ US2006/ 015646 47 In
redlehysti atbpaisieps, linolies t-2@xtesd56f °8n aviefeanpbly O to
enpl oyed per 1 nole of conpound (lib) or a salt
104 hereof T@e  reaction time is 5 minutes to 24 hours,
preferably 5 minutes to 12 hours.

The thus obtained compound (IIb) can be isolated and
purified by the known isolating and purifying methods, for
example, concentration, concentration under reduced
pressure, extraction with solvent, crystallization,
recrystallization, transfer dissolution and chromatography.

Compound (IIc) or a salt thereof can be prepared by
dehydration of compound (IIb) or a salt thereof with an
acid, and the olefine is then reduced by an appropriate
reducing agent or catalytic hydrogenation.

An acid may for example be an inorganic acid such as
hydrochloric acid, sulfuric acid, nitric acid and thionyl
chloride, etc., and an ordinary organic acid such as formic

acid, acetic acid, trifluoroacetic acid and methanesulfonic

acid, etc. as well as a Lewis acid.
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an acid may be enployed as a solvent. Exanples of
sol vent havi ng no adverse effect on the 5 reaction
w0 p@bada1nat er, al cohols such as net hanol and PEL/Ds2906/015646
et hers such as diethyl ether, dioxane and
t et rahydrofuran, aromatic hgdrocarbons such as
benzene, toluene and xylene, esters such as ethyl
acetate, hal ogenated hydrocarbons such as chl orof orm
and 10 di chl oronethane, nitriles such as acetonitrile,
anmirge sdsugdiraesolN, Mrdppethyhd s mani dsxcess of an acid is
N, N- di net hyl acet am de and 1- nethyl-2-pyrrolidinone,
emp@/RREDSHCH RS1ACEE 08EmBBEnd- (hubanere sand lsuldiaxiates or
such as di net hyl sul f oxi de. These sol vents may be used

an R¥i8 X V\%}Jkﬁé AMpIARIORY al esd1dtdris. or 15 may not be
used ile the réaction tenperature may vary

@F& Qasonofc%%ﬁ%ﬁq HdPInPr ng sdldetdter&pfect on the

as wel as other reaction conditions, it is

ol 200 5 st oty Shgise Gl L e
T T
e B Bl OBk CORGEDLT AL R, CRUEETI A hhcone,
oL bR e ooyt el Lzl a8 {FRIBLST acorace,
Bt T R

bor ohydri de, sodium _
dlchloromethane, nitriles such as acetonitrile, amides such

and

as N,N-dimethylformamide, N,N-dimethylacetamide and 1-
methyl-2-pyrrolidinone, ketones such as acetone and 2-
butanone and sulfoxides such as dimethylsulfoxide. These
solvents may be used by mixing at an appropriate ratio, or
may not be used.

While the reaction temperature may vary depending on
compound (IIb) or a salt thereof employed as well as other
reaction conditions, it is 0 to 200 °C, preferably 20 to
150 °C. The reaction time is 5 minutes to 48 hours,
preferably 5 minutes to 24 hours.

The thus obtained olefine can be isolated and purified
by the known isolating and purifying methods, for example,
concentration, concentration under reduced pressure,
extraction with solvent, crystallization, recrystallization,

transfer dissolution and chromatography.
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cyanobor ohydri de and sodi um tri acet oxyborohydri de.
Catal yti c hydrogenation may be perforned in this step.
wG2@kanahies of a catal yst include a pall adi um PEX/EE2086/015646
such as pall adi um bl ack, pall adi um oxi de, palladi um
bari um sul f ate, palladiun1%% car bon, pall adi um
hydr oxi de, a platinum catalyst such as platinum
bl ack, platinum oxide and platinumon carbon, or
ni ckel catal yst such as reduced 10 nickel, oxidized
ni ckel, and Raney nickel. In this ste 1l to 20 les,
pr e}f(’%r BT 1Y 16 Wil es @ oFeguF%H%ci%%e%%enjts a g:%f%§ably
enpl oyed per. 1 mpl.e of the _olefine  or sal.t, t hereof ...
30 ﬁﬁplesbgFogﬁﬁgéﬂF'haviEétﬁﬁugdverggrg SE A5 ¢ he SOATUM

15 reaction include water, alcohols _sych as t hanol . |
Cyaﬁaboé?héﬁéF?eetheﬁ§dsuch58§leethyFréFﬁ@Fngaﬁﬁ%¥¥drlde'
and tetrahydrofuran, aromatic hydrocarbons such as
Capahybhe, hY&Teesiabhea! xylahe PeesPBFSOSTHER asletyts sStep-
acetate, hal ogenated hydrocarbons such as chl orof orm
Examglee dfchl orbmevRanéncavdei Pepaddehliag gededmists ispeh as
am des such as N, N-di net hyl f or mam de,
paMNLhddimebhytie epafilddiand okxideet pplladgyy dadivrorsell fate,
ket ones such as acetone and 2- butanone and sul f oxi des
pasliediam diomet Aguhf, oxpaleladhese hydresntds, mayp belatinum
used by m xing at an appropriate ratio. 25 Wiile the
cakeagkionstenperaat urel amynwar yotependi pgaddnW® oxide and
2006/ 116412 PCT/ US2006/ 015646 49 the olefine or a
plsakhuhheseofcamroyed rasnivekdl asanidierst r eachi oas reduced

conditions, it is O to 150 C, preferably 0 to 100
nickel, oxidized nickel, and Raney nickel.

In this step, 1 to 20 moles, preferably 1 to 10 moles
of a reducing agent are employed per 1 mole of the olefine
or a salt thereof.

Examples of solvent having no adverse effect on the
reaction include water, alcohols such as methanol and
ethanol, ethers such as diethyl ether, dioxane and
tetrahydrofuran, aromatic hydrocarbons such as benzene,
toluene and xylene, esters such as ethyl acetate,
halogenated hydrocarbons such as chloroform and
dichloromethane, nitriles such as acetonitrile, amides such
as N}N;dime£hylformamide, N,N-dimethylacetamide and 1-
methyl-2-pyrrolidinone, ketones such as acetone and 2-
butanone and sulfoxides such as dimethylsulfoxide. These

solvents may be used by mixing at an appropriate ratio.

While the reaction temperature may vary depending on
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C. The reaction tine is 5 mnutes to 48 hours,

preferably 5 mnutes to 24 hours. 5 The thus obtai ned
wa@ompouad2 (11c) can be isolated and purified PT/UR®D06/015646

known isol ating and purifying nmethods, for exanple,

concentration, concentrationginder reduced pressure,

extraction with solvent, crystallization,

recrystallization, transfer dissolution and

chromat ography. 10 (Schene 3) OH CO2R5 R6 R7 3 R6 R7

L2 R_R _Y3~ = Y3~ t
thR AACIR FE A STEfep T R ea R 1 Th) SO Aol dy OFheT
wherei n _each, synbol .has a peani def i ned .abo
ZoBFEBRPAEPB- bf CESpdund S I5) ol B s&rt FURGFEGE LYl i 100
o~ 15_is enconpassed W thin coppound (1) af the
Ci n¥Bft FEACTFPBME EEnpound Ie%t%% £oL4P: oidreomrafprably
be carried t simlar to preparation of conpound
> @FPHFantgc%gwgoﬁ?SPreparation of conpound (l1d) or a
salt thereof, which _is enconpassed wthin conpound
(1) Toe (Hheis Rmined £PBRPUDE ddrpdurfPlt 1 B deogadsd and
thereof can be.carried out simlar to preparation of
pugadEpedn®Y( 1the knPwhérelating 2006PYré4y2ng methods, for

PCT/ US2006/ 015646 50
example, concentration, concentration under reduced

pressure, extraction with solvent, crystallization,

recrystallization, transfer dissolution and chromatography.

(Scheme 3)
OH
CO,R® R LR RE__R’
R3 R8MgL2 R® R®
CUNS N ———- Y3 NG N —— Y3 A N
ib Z, R’MgL? Y2,z ,\?—Z‘ V2. r\?_Z‘
YUON O A (step f) Y Ar (step 9) Y Ar

(Ib) (Ic) (1d)

wherein each symbol has a meaning defined above.

Preparation of compound (Ic) or a salt thereof, which
is encompassed within compound (I) of the invention, from
compound (Ib) or a salt thereof can be carried out similar
to preparation of compound (IIb) in Scheme 2.

Preparation of compound (Id) or a salt thereof, which
is encompassed within compound (I) of the invention, from
compound (Ic) or a salt thereof can be carried out similar

to preparation of compound (IIc) in Scheme 2.



(Scheme 4) 1O2R3 5 R6 O Y3 NR6MJL2Z 3 Ns OY O YI N
(step h) YYI NHH (Ila) (lid) wherein each synbol
whawealaenni ng defi ned above. Preparation of cPOPUSVN6/015646
(I'1d) or a salt thereof from 5 conpound (Ila) or a
salt thereof can be carriedsgput simlar to
preparation of conmpound (I1b) in Schenme 2. (Schene 5)
CO2R5 R6 O3 R3 RGMJL2 R Y3 10- Y3 NZ ,>z YtYl N>
Ar (stepi) Y~ NAr (Ib) (le) 10 wherein each synbol
(schamea gneani ng defined above. Preparation of conpound
(le) or a salt thereof, which 1is enconpassed within
ound (1) of the inventi rom corrpound (I'b) or
C@Wd t hereof ¢an pe carrll%1

imlar
regarati on of Rddgbound (Ilb%anIE/ chenme 2. 15 (Schene

(lla) (Ild)
wherein each symbol has a meaning defined above.
Preparation of compound (IId) or a salt thereof from
5 compound (IIa) or a salt thereof can be carried out similar

to preparation of compound (IIb) in Scheme 2.

(Scheme 5)
CO,R3 R6_O
R3 ROMg.2 R®
Y3 —e YIS N
Vo 2 o ve L 2z
“VIN Ar (step i) YI"ON O Ar
(Ib) (le)
10 wherein each symbol has a meaning defined above.

Preparation of compound (Ie) or a salt thereof, which
is encompassed within compound (I) of the invention, from
compound (Ib) or a salt thereof can be carried out similar

to preparation of compound (IIb) in Scheme 2.

15
(Scheme 6)
R Het. )
NH2 RS R1bB, . or N R c RS
H R H viR-N
)=O —_— )'=O > ) N)=O
(step J) (step K) YR
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Y3 Y3 RO HY3 )O~Oop- Y2:. >OY H (step 1) Y H (step

K)Y YH (V) NO (Ile) WD 2006/ 116412 PCT/ US2006/ 015646
whlomhenein Rib is an optionally substituted PCT/US2006/015646

hydrocarbyl and an optionally substituted C i nked

heterocyclic, RIOis an optionally substituted

hydr ocarbyl, an optionally substituted C-|inked

het erocyclic and an optionally 5 substituted N-1inked

heteroaryl, R$ and RO are independently hydrogen,

whe@Rt honab | ys saRstbt ubed1 hydsgsakbylit by despcathyl and an
optionally substituted al koxy and nay be conbi ned each

optieha10thesubathionlkd rénginkkds RebOtSEPAIYE, Lfeisi@ an
hal ogen atom such as chlorine, brom ne and i odine

f, ot her ol sh i ng define ;
Opt%%%%%gﬁa (V%?bﬁgpgé%%Ft t# regg:ca be prgéaregﬁﬁggﬁklly

s 908t | 081 COMPOUIEL (Yo g1 2, Salid el ghitihay
eSS A2 ) A5 Bramge dodiners oM cocnent 1y
s SORRRT L IoPLGTLAR, SORRERLLLL DN 300 Wy ana
SR I SR T R
to 5 20 noles, per &Tffle of conpound (V).
Het.
other to form a ring, ﬁ is a heteroaryl, L* is a halogen
atom such as chlorine, bromine and iodine each of other
symbols has a meaning defined above.

Compound (VI) or a salt thereof can be prepared by
halogenation of compound (V) or a salt thereof with a
halogenation agent.

Examples of a halogenation agent include chlorine,
bromine, iodine, thionyl <chloride, copper(I) chloride,
copper (II) chloride, copper(I) bromide, copper(II) bromide,
sodium chloride, sodium bromide, sodium iodide, potassium
iodide, etc. The halogenation agent is employed in an
amount of 0.5 moles to 10 moles, preferably 0.5 moles to 5
moles, per 1 mole of compound (V).

In this step, the diazonium type compound may be
produced before introduction of a halogen atom. Examples of

an agent to produce the diazonium type compound include

sodium nitrite, potassium nitrite and tert-butyl nitrite,
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In this step, the diazoniumtype conpound may be

produced before introduction of a hal ogen atom
wex@aplas2 of an agent to produce the di azoni uPCT/YRI®06/015646

conpound include sodiumnitrite, potassiumnitrite

and tert-butyl nitrite, WO 2906/ 116412

PCT/ US2006/ 015646 52 etc. The agent is enployed in an

amount of 1 nole to 10 noles, preferably 1 nole to 5

nol es, per 1 nole of conpound M This reaction can be

etCaAFALdagUh cunder .@P1 86Ldi ¢n fopdbthenoExanpbes @b 10
an acid include an inorganic acid such as

mol@éqr %&!&'ﬂﬂa%dﬂ?iﬂ'mwgt%b@ .&l%c,i dpef‘yﬁrr%Péji&f @&ﬁﬁ@und
sul'faric acid,” a nitric acid and copper sulfate, etc.
(v)2S well as Lewis acid. An acid is enployed in an

anount of 2 noles to excess per 1 nole of conpound
( .10 Exanpl.es of_ _solyent_ havin adver effect .. 5.
on the F&Sér%lé’ﬁl i R udR® water: T co%:% s\églﬁj%% aé;1 dcidic
t hanol and et hanol,_ ethers such as diethyl ether :
congiidaie ahdamp ?FaﬁV%r%?uPSﬁa Q$% AYdrddsons acid
such as benzene,  toluen anddﬁylene“ esteta such . as, d
SUGH hyP a%ﬁﬁéPE?lTGlﬁal%ﬁﬁﬁatga VHETHDoRS Luchgdrotodic
chloroform and | di chl oronethane, nitriles such ﬁ$
aCighetBHiTHI 1%, 2@ ded Rteh-C ACH NeRf nRPPRTF of hihd bR, etc-
N, N- di et hyl acet am de_and 1- nethyl -2-pyrrolidi none,
as kealoness shetilasagédt ofe amrdd2ish HEIERNP s fIxPdes ©f
such as di net hyl sul foxi de. These 20 solvents may be
2 mesles Byo resxcers apelan! appropri at@wpaind. (Wil e the
reaction tenperature may vary dependi ng on
Examples of solvent having no adverse effect on the
reaction include water, alcohols such as methanol and
ethanol, ethers such as diethyl ether, dioxane and
tetrahydrofuran, aromatic hydrocarbons such as benzene,
toluene and xylene, esters such as ethyl acetate,
halogenated hydrocarbons such as chloroform and
dichloromethane, nitriles such as acetonitrile, amides such
as N,N-dimethylformamide, N,N-dimethylacetamide and 1-
methyl-2-pyrrolidinone, ketones such as acetone and 2-
butanone and sulfoxides such as dimethylsulfoxide. These
solvents may be used by mixing at an appropriate ratio.
While the reaction temperature may vary depending on
compound (V) or a salt thereof employed as well as other
conditions, it is -20 to 150 °C, preferably 0 to 100 °C.

The reaction time is 10 minutes to 24 hours, preferably 30

minutes to 12 hours.
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compound (V) or a salt thereof enployed as well as

other <conditions, it is -20 to 150 C, preferably 0 to
waA®6T1641The reaction tinme is 10 m nutes to 24P¢DHUSHN6/015646

preferably 30 25 minutes to 12 hours. WD 2006/ 116412

PCT/ US2006/ 015646 53 The tbgs obtai ned conpound (VI)

can be isolated and purified by the known isol ating

and purifying nethods, for exanple, concentration

under reduced pressure, extraction wth solvent,

cr yigleal +hZat i@ha IR Yeb@bbhZAt i(9n) tdansher iflated and
di ssol ution and chromat ography. Wien RLC is an

purRBticRnaly) Vs bﬁhbt«Ht edohydnaeanby oah £ Pd ORdhdds, for
substituted Clinked heterocyclic in conpound (lle)

exéﬂpf% Sa&&n&@ﬁﬁfQ%loEOQHﬁﬂﬁp £éa§%e8r]fiégg%ﬁé:heé§9£actlon

can be prepared by reacting conpound (VI

| f f
w1%§ﬂ%§§§%hnCa?a%gtgﬁlaz%Q ﬁgmfékﬁJgiéyfﬁgggioﬁ fransfer

tetral (tr| n hos palladlun(O) and
dl%ﬁ%%s §'§Eﬁ¥§ é%g@% 31 aIIadiun(O) a catalytic

SQ@V%1d§Ex31Sﬂgigaéﬁg?%%gﬁ%nﬁp S Cy Kydrocarbyl, an

Opffl(f@ 4 netRYy o fé%hbagiwﬁfd(éﬁ%%scwdi% in compound
:%§|c cl ohex Iphosphlno) 2", 6'-tr||sopro yl
ﬁ Ixsp Bs)tWOafrba%%n%Hbqldu 5e%ootrhé1 p%fe%db}ﬁ%reof

of Suzuki coupling (O ganic Synthesis via Bor%pe%
canydle prerRIAKiLY chedFihyd ROMpowWRe 4WE) HYELBr BwP

Al drich, 2002) and the 20 nodified nethods, or a
salty | élhkﬁyleoér yint i Bheudhreseney| of ruanepﬁgmﬁdmumr gayplyst,

tributyltin, etc. or a salt thereof
preferably tetrakis (triphenylphosphine)palladium(0) and

R9 or a

tris(dibenzylidenacetate)dipalladium(Q), a catalytic amount
of a phosphine ligand, preferably 2~
(dicyclohexylphosphino)biphenyl, 2-(dicyclohexylphosphino)~
27,6’ —dimethoxy-1, 1’ -biphenyl (S—Phos) and 2=
(dicyclohexylphosphino)-2',4’,6' ~triisopropyl-1,1’-biphenyl
(X-Phos) and a base according to the procedure of Suzuki
coupling (Organic Synthesis via Boranes, wvol. 3: Suzuki
coupling, A.Suzuki and H.C.Brown, Aldrich, 2002) and the
modified methods, or a trialkyl aryl tin such as aryl
trimethyltin or aryl tributyltin, etc. or a salt thereof
and optional additives according to the procedure of Stille
coupling (Angew. Chem. Int. Ed. Engl., 25, 504 (1986)) and

the modified methods.
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and optional additives according to the procedure of
Stille coupling (Angew. Chem Int. Ed. Engl., 25, 504
w@ 1®868)u1and the nodified nethods. WO 2006/ 11BAW/RS2006/015646
PCT/ US2006/ 015646 54 Het. Wen Rlc is N in conpound
(lie), conpound (lie) or a4&alt thereof can be also
prepared by reacting conpound Het. (VI) or a salt
thereof with Hor a salt thereof in the presence of a
pal | adi um catal yst, preferably palladium (Il) 5
acetate or a c r agent, preferably copper(ll)
acetate. A catgﬁﬁsic anount of a phosphine |igand,
pr #hena®'y 2s (WNTydirohexypahosphi he) bi phepplndmeyise or
enpl oyed. This reaction can be carried out according
a d0i henproseduse e BUsBWYrEired b JreAk iGB€Mompound
Soc. 1998, 120, 9722) and Lam 10 et. al. (Tetrahedron
Lett., 1998, 39, 2941) and nodi fi ed net hods.
(Schene 7) $ s Het. L4 R3 RB®H R3 RIbL2 or N R~0 R3

Ty R YT ST o) T 18 e 8 n Gach Syhbol FagCa 1) he
preRANG LA &oggqg@gglgfgﬁg%@d drdddr 9 A S8l fagium (11
acetate or a copper agent, preferably copper(II) acetate. A
catalytic amount of a phosphine ligand, preferably 2-
(dicyclohexylphosphino)biphenyl, may be employed. This
reaction can be carried out according to the procedure of
Buchwald et al. (J. Am. Chem. Soc. 1998, 120, 9722) and Lam

et. al. (Tetrahedron ILett., 1998, 39, 2941) and the

modified methods.

(Scheme 7)
Het.
8 _.R°

L4 R3 R B .R3 R1bL2 or H R1C RS
YS\ N YB\ N - YS\ N
\'(?J?J:NFO — & L= > 3 L =0

YR (step | H (step m) Y

(V1) (Vi) (lle)

wherein each symbol has a meaning defined above.
Compound (VII) or a salt thereof can be prepared by
reaction of compound (VI) or a salt thereof via lithiation
or coupling reaction with a boron agent.

When the <reaction is ©performed via lithiation,

examples of a boron agent include trialkyl Dborate,
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reacti on of conpound (VI) or a salt thereof via
l[ithiation or coupling reaction with a boron agent.
wOb@o/11dae2 reaction is perforned via |ithiati onPCT/BS2006/015646
exanpl es of a boron agent include trialkyl borate, WO
2006/ 116412 PCT/ US2006/ 01564% 55 preferably
triisopropyl borate. In this step, 1 to 10 nol es,
preferably 1 to 5 noles of a boron agent are enpl oyed
per 1 nole of conpound (VI) or a salt thereof. 5 A
prelfidrhitati aridgemropeyl tborameanpl e be al kyl 1ithium
preferably n-butyl lithium sec-butyl Iithium and

tertr tiylstéphi umcand o sneingd oyedefaranlampuno f moles
to 5 noles, preferably 1 to 3 noles per 1 nole of

of GOMPOLHE E¥bhtOkra etplibyiengof . 1 1RcExamy eorgfound (VI)

sol vent havi ng no adverse effect on the reaction

or andude @ pmmid ¢ hydrocarbons such as benzene,
tol uene and xyl ene, ethers such as diethyl ether,

ﬂ;g%afft%ﬁg%ﬁ$§t£§§Mgr%gg£ggg?aggaﬁﬁiggﬁga%%%yl lithium,

ocarbon such chl m an .d!chloronethane.
exef bR AP YRS T o 580, e T LB e
outd VR D81 TR bt a5 LGS ppoes.
ore ATl ok £8 24 TS, DBt of By 30 CSBPRERGL ag o OF 2
12 hours._\When the coupling reaction using a netal

saldattdlistod s

Examples of solvent having no adverse effect on the
reaction include aromatic hydrocarbons such as benzene,
toluene and xylene, ethers such as diethyl ether, dioxane
and tetrahydrofuran, and halogenated hydrocarbon such as
chloroform and dichloromethane. These solvents may be used
by mixing at an appropriate ratio.

While the reaction temperature may vary depending on
compound (VI) or a salt thereof employed as well as other
conditions, it is -100 to 100 °C, preferably -80 to 50 °C.
The reaction time is 10 minutes to 24 hours, preferably 30
minutes to 12 hours.

When the coupling reaction using a metal catalyst is
carried out, examples of a boron agent include 4,4,5,5-
tetramethyl-1,3,2-dioxaborolane and bis(pinacolato)diborane.
In this step, 1 to 10 moles, preferably 1 to 5 moles of a

boron agent are employed per 1 mole of compound (VI) or a
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carried out, exanples of a boron agent include

4,4,5,5- tetranethyl -1, 3, 2-di oxabor ol ane and
whe®bepiaarol at o) di borane. In this step, 1 to ROI/DB81086015646

preferably 1 to 5 noles of a 25 boron agent are

enpl oyed per 1 nole of conp®éind (VI) or a WO

2006/ 116412 PCT/ US2006/ 015646 56 salt thereof. A

pal | adi um catal yst, preferably palladiun(ll)

di acetate, a catalytic anmount of a phosphene |igand,
salpr eherallsy. 2- (di cycl ohexyl phosphi no) bi phenyl and a

base can 5 be enpl oyed according to the procedure

degcri ked liddilim O GataQResB, 6hrSAbGIEP97)parihdien (I1)
nodi fi ed net hods.. Exanpl es of solvent having no

dizedvense eff ectaton the reaefdon dncladenwd®iine ligand,
al cohol s such as net hanol and ethanol, ethers such as

preHetivly, et hefs 1N 139 <k R N f UrAt a base can

aromat i'c hydr ocar bons "such as benzene, "toluene and

be %gﬂggfaercg%&f&cﬁ%%gst%irﬁ?%?%%rc%é%ﬂ@deg@i%aﬂr?%. Org. |

ons suc orm and di chl or onet hane, -

cod 0 S U SRR G S pn s uaase

EURGARYCe LA RE, A5 8Te s SUch A ACCLOPE AT uhe
cesTISR%, SRS, PRt Uaod BT LI g8 netancs and
ooty on Lemper alure my, vaty, depend pgon 20 grage  snc
tet%%l%r%d;rg,i orcl:tsr’omjattiics %ygj?:o%gg_’bghspr gggaabg)s/ 2k9ert17?ene,
toluene and xylene, esters such as ethyl acetate,
halogenated hydrocarbons such as chloroform and
dichloromethane, nitriles such as acetonitrile, amides such
as N,N-dimethylformamide, N,N-dimethylacetamide and 1-
methyl-2-pyrrolidinone, ketones such as acetone and 2-
butanone and sulfoxides such as dimethylsulfoxide. These
solvents may be used by mixing at an appropriate ratio, or
may not be used.

While the reaction temperature may vary depending on
compound (VI) or a salt thereof employed as well as other
conditions, it is 0 to 200 °C, preferably 20 to 150 °C. The
reaction time is 10 minutes to 48 hours, preferably 30
minutes to 24 hours.

The thus obtained compound (VII) can be isolated and

purified by the known isolating and purifying methods, for
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reaction tinme is 10 mnutes to 48 hours, preferably 30

mnutes to 24 hours. The thus obtained conmpound (VII)
w@anwehe4isol ated and 25 purified by the knownPCT/US2006/015646

i solating and purifying nethods, for WO 2006/116412

PCT/ US2006/ 015646 57 exanpb®, concentration under

reduced pressure, extraction wth solvent,

crystallization, recrystallization, transfer

di ssol uti on and chromat ography. Preparation of
exa@@PIRQUNEb{ &é 8} r 8 i 8n Sahtdetrhef@dicdd opresstarpoundt raction

(VMI'l) or a salt thereof can be carried out simlar to
withl eRaradnon ebyeeapoungdt {bhe) riekrehem iGatisehenerd)sfer

R8 Het. L4 R3 {4 X L4 R3 RIbB.Rg or NRIO R3 ArZHH N
disENR-icr H Erbdamroqrapy.Z Ys i Z > Ar (step p) Y1

N A Y YL N (step n) YYL N(step o) YYi N (V)

(Vi (A0 ] f [ h ol S i m
Gef i Shase O br Spa e 8f oropund v 1 s ke
corpibd h{ﬁfﬁf dot Oamscﬁ%@%q:e(o\@ )e %S@A%rfé’@r&% SAM 1ar
e carried’out simlar to preparation of conmpound

I11). aor. .a salt thereof.i c h: reparation
to %)freé%jr%gulr%l G P AT, {&%ﬁ?eﬁ?gfs‘?*%%#é é;'onpound
(M11) or a salt thereof can be carried out

(Scheme 8)
R Het. .
L4 g3 L4 x L4 g3 R B'Rg or Ny R R?
IO\ N YR N ArZH Y3IR N H Y3 N
W] =m0 —— VU e RN W oA > 22
Y'Y1 H (step n) “¥I™N (step 0) ‘YI""N  Ar (step p) YI'"N  Ar
(v (i (IX) (1

wherein each symbol has a meaning defined above.

Preparation of compound (VIII) or a salt thereof from
compound (VI) or a salt thereof can be carried out similar
to preparation of compound (III) or a salt thereof in
Scheme 1.

Preparation of compound (IX) or a salt thereof from
compound (VIII) or a salt thereof can be carried out
similar to preparation of compound (Ia) or a salt thereof
in Scheme 1.

Preparation of compound (If) or a salt thereof, which
is encompassed within compound (I) of the invention, from
compound (IX) or a salt thereof can be carried out similar
to preparation of compound (IIe) or a salt thereof in

Scheme 6.
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simlar to preparation of conpound (la) or a salt
thereof in Schenme 1. Preparation of conpound (I1f) or
w@2®alite4ther eof , which 20 is enconpassed w t hP@I/US2006/015646
conpound (1) of the invention, from conpound (IX) or
a salt thereof can be carri®d out simlar to
preparation of conpound (lle) or a salt thereof in
Schene 6. WD 2006/ 116412 PCT/ US2006/ 015646 58
(Schene'9) R11 NHNH2 O O 411 NH2 R3 R3 R10R11 R10 N
R3 Y3 Y3 N(XI) Y3 N )p OY~ NOY1l H(stepq) Y1 H
(stepr) H (V) (X) (Ill) wherein RO and R' are
(Sdnedfcoggn and optional |y substituted 5 hydrocarbyl and
each of other synbols has a neaning defined above.
Compound (X) or a salt thereof can be prepared by

reacti on of conmpound (V) or a salt thereof with ium
nitrite and the obt ainpgH4i azoni UM is redytey; by

O appropriate re UCI agent 1sRé°p N toR3
es, preferably ? nol es (&%dl umnitr
/e_n@l oyed pe[,;] Br'rpmmd ( Qrya S\é'i )=O
€0 \&
(step q) H (step 1) "y H
(V) (X) (If)

wherein R!® and R are hydrogen and optionally substituted
hydrocarbyl and each of other symbols has a meaning defined
above.

Compound (X) or a salt thereof can be prepared by
reaction of compound (V) or a salt thereof with sodium
nitrite, and the obtained diazonium salt is reduced by an
appropriate reducing agent.

In this step, 1 to 5 mqles, preferably 1 to 3 moles of
sodium nitrite are employed per 1 mole of compound (V) or a
salt thereof.

Examples of a reducing agent include alkaline metal
borohydride, preferably sodium borohydride, lithium
borohydride, sodium cyanoborohydride and sodium
triacetoxyborohydride, metal, preferably Fe, 2Zn, Sn and
SnCl, and metal catalyst, a palladiﬁm catalyst such as
palladium black, palladium oxide, palladium barium sulfate,
palladium on carbon, palladium hydroxide, a platinum

catalyst such as platinum Dblack, platinum oxide and
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Exanpl es of a reducing agent include al kaline netal

15 borohydri de, preferably sodi um borohydride, |ithium
whorehydi: de, sodi um cyanoborohydri de and sodiRET/US2006/015646

tri acet oxyborohydride, nmetal, preferably Fe, Zn, Sn

and SnCl2 and netal catal ys®, a palladi um catal yst

such as palladi um bl ack, pall adi um oxi de, pall adi um

barium sul fate, 20 palladium on carbon, palladi um

hydr oxi de, a platinum catalyst such as platinum

platliack, ehatddupBoxi de andcWOL2086/d1%Hhl2 such as reduced
PCT/ US2006/ 015646 59 pl ati num on carbon, or nicke

nicGahal yskiguebdasmr@ewiced andl CKehey 0Xidiizad nirakel re@nding
Raney ni ckel. The reducing agent is enployed in an

agedoung Cgmé%@f@&tﬁg1a%ﬁunémbﬁnte&ﬂfs%aﬁéﬂy%iﬁp|Qm@ﬁnt to
conpound (V). 5 Exanpl es of sol vent having no adverse

r ' i-nel ughe wat er, al cohols such
excgegsﬁgehm the e @ﬁ%ﬂ&ﬂ&gt fe.

anol and ethano rs such as di et hyl

et am q,ine%xagf“ %%qvetngct r@g\yﬂ'ﬂ&f Hpan, oAt Effect on the
hydr ocar

ons such as benzene,” toluene and xyl ene,
t.ers suc eth ace

e I . h enat.e
re%é%ﬁ%%aﬁﬁ%ﬂg%%UCWa§§rdhl%?%%gp#ganghggic%%o?%ﬁ%?ﬁ%ﬁ%, and
nitriles such as acetonitril,e ] de h :
eERQNQ et HyT ¥ or miHC e,ﬁ€P+%%%%$ﬂ%la%gﬁgﬁfde%gﬁgéﬁe and
net hy| - 2- pyrrol i di none, and sul foxi des such as
el AR L A 68 hs BT 8 ieBeadp, penzene,
m xing at 15 an appropriate ratiqQ, or may not. be
Lol ~WARfle £0E STEaCt | ﬁtﬁgﬁpeF%F§¥e PRy vyl acetate,

dependi ng on conpound (V) or a salt thereaof e Igyed
halpospateds ofhKdpocarbons such as chlorofor and

dichloromethane, nitriles such as acetonitrile, amides such
as N,N-dimethylformamide, N,N-dimethylacetamide and 1-
methyl-2-pyrrolidinone, and sulfoxides such as
dimethylsulfoxide. These solvents may be used by mixing at
an appropriate ratio, or may not be used.

While the reaction temperature may vary depending on
compound (V) or a salt thereof employed as well as other
conditions, it is -20 to 150 °C, preferably 0 to 100 °C.
The reaction time is 10 minutes to 24 hours, preferably 30
minutes to 12 hours.

The thus obtained compound (X) can be isolated and
purified by the known isolating and purifying methods, for
example, concentration under reduced pressure, extraction
with solvent, crystallization, recrystallization, transfer

dissolution and chromatography.
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conditions, it is -20 to 150 C, preferably 0 to 100 C
The reaction tine is 10 mnutes to 24 hours,
wee@betabl y 30 20 minutes to 12 hours. The theGI/US2006/015646
obt ai ned conmpound (X) can be isolated and purified by
the known isolating and purPfying nethods, for
exanpl e, concentration under reduced pressure,
extraction wth solvent, crystallization,
recrystallization, transfer 25 dissolution and
c hrGamatagydaphyyI £ WOoZ0 6/ $364 1 X hRrCHOISX006/ beseuEraamd by
Conpound (I1f) or a salt thereof can be prepared by
reaadicin onf otomprpodnd(¥)X) cor aa salt thereof wiitthh compound
compound (XI) or a salt thereof. In this step, 1 to 5
(XMoles,a paferatdnedfto 3 noles of 5 conpound (Xl) or
a salt thereof are enployed per 1 nole of conpound
( X)1rorcta saldegd her enf .5 Ao bes d pByf deailsed. and $anoles of
exanpl e be an inorganic acid such as hydrochloric
con@¥dithd stfuré€ ackdiandnairkbifC araCicthplelyed R BMmole of
ordinary organic acid such as formc 10 acid, acetic

jitha Prtioldienesdd fionigeachd, trifluoroacetic acid
and net hanesul fonic acid, etc. as well as a Lew s

aciz, aéfamégs 1 sebyentdhaxd nge pongoyerse aa{ffﬁér?anic
the reaction include water, al cohols such as net hano
and hanol h ie er - di Cy s
PN e o R S G
acﬁ?nzgggt,t0|%fngnaqgaﬁﬁ%%ﬁgbggéggﬁé %Hﬁhia§u FhXE; formic

=}
acet at'’e, haﬂogenat ons such as chloroform

CO

acfg@ acetic acid, p-toluenesulfonic acid, trifluoroacetic
acid and methanesulfonic acid, etc. as well as a Lewis acid.
Examples of solvent having no adverse effect on the
reaction include water, alcohols such as methanol and
ethanol, ethers such as diethyl ether, dicoxane and
tetrahydrofuran, aromatic hydrocarbons such as benzene,
toluene and xylene, esters such as ethyl acetate,
halogenated hydrocarbons such as chloroform and
dichloromethane, nitriles such as acetonitrile, amides such
as N,N-dimethylformamide, N,N-dimethylacetamide and 1-
methyl-2-pyrrolidinone, acids such as formic acid and
acetic acid and sulfoxides such as dimethylsulfoxide. These
solvents may be used by mixing at an appropriate ratio.
While the reaction temperature may vary depending on
compound (V) or a salt thereof employed as well as other

conditions, it is 0 to 200 °C, preferably 20 to 150 °C. The
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15

di chl oronet hane, nitriles such as acetonitrile, am des

such as N, N-dinethyl formam de, N, N-di net hyl acet am de
wa@eaed16302 et hyl - 2- pyrrol i di none, aci ds such aBCT/U82100€015646

acid and acetic acid and sul foxi des such as

di met hyl sul f oxi de. These solkyents may be used by

m xi ng at an appropriate ratio. While the reaction

tenperature may vary dependi ng on conpound (V) or a

salt thereof enployed as well as other 25 conditions,

it 00; C, tg,150 C _Th
réft&?al/% f{iatﬁ%gépc%/gué%géﬁq%%a%%alg ?eg%ﬁu%osrf t?’ﬁgg%a}féy 30

LS s, preferably 30 mnutes to 12
mlhélurs. 'I%glztzt%s obt ai ned conpound (11f) can be

i sol-at.e rified by the kn i sol atj ng .and
pur iT?lﬁ g%mn%t R%gg,ln gr coé‘pé)klgﬁpl @T%)onﬁ@ﬁt loﬁt e latget and
s ce ressur extraction with sol vent,,
puéfﬁ%eé%dlk&aﬁ%n,ﬁh?‘%r§7§PiFFF98t POA, PUrddsfigy methods, for
di siol ution and chromatography. (Scheme 10) Ro O EX
XTI IQp PRNCRATTRIBON RYCCY3 RePigsd | pressNrey \exinagtion
(steps) YYNO HP ) H10 (V) (Ilg) wherein each
Wl&g‘n‘o%?l‘%ﬁa%t'a fedAFAgldert hed, apereystrldpaestioon dfransfer
.conpound (l11g) or a salt thereof from
dissolution and chromatography.

{(Scheme 10)

0
/] R11
Wt

NH, R3 ‘[]/\/[LR“ RN g3

2 2 Ay
H (step s) YN
(V) (1lg)

wherein each symbol has a meaning defined above.
Preparation of compound (IIg) or a salt thereof from
compound (V) or a salt thereof can be carried out similar

to preparation of compound (IIf) or a salt thereof in

Scheme 9.

(Scheme 11)
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compound (V) or a salt thereof can be carried out
simlar to preparation of conpound (II1f) or a salt
wo b@seof41i n 15 Schenme 9. (Schenme 11) WO 2006/ RABUIN06/015646
PCT/ US2006/ 015646 62 CO2R5 CO2R5 CO2R5 CO2R5 H H Y3~
N~O--~ Y3~ N-- )- y3 NI-42 yamN V-2 Y2 Y2 2 )=0
(stept) Y NO2 (step u) Y7 NI-12 (step v) Yyl N
(X111) (XIV) (XV) (XVI) R12-L2 or CO2R5 R3-L2 or
C2R5 C02R5 (R12)20 H (R3 )20 R3 R3 --~ y3~ N -~- Y3~
GOAP Y3~ N (stepS@)RSYyl N O (stepc®)R®yi N>O (step go,RS
HNto R12 R12 HH(XVII) (XVIII) (IIa) wherein Rifg H
Y3 O.ID.LI_OMHW?’ 2carbonyl,, (f@%-N
Lor | Y2 I ca(ré%on aﬂ]gh iyl cgr bonyl , y2 >=0
, p‘ﬁ%’y‘%arbo al ky! oxyar biGtRR
&hﬁnpl e, 5 met hox{f a\r bonyl , et hoxi’é ¥ bonyl and (xv1)
t ggiey byt oxyceopeny! , R3(f_tzc ) Ryl oxycar bonyl (d®R

EXRTPLE, ben%)ﬂ );:gr bﬁ?%?n l\i}”igr al Ir<yl car bo%(ﬁ:;r
t
eﬁqﬁg)*"gyl ° C. Rﬁ suég‘gef(gg)rg onReache{)? ‘%‘ne g'rvc}{]pg 10

listed above(\rmy be a hal ogenxgipm (for exanpl e, (lta)

fluorin
wheregn R1?

is an optionally substituted Ci_g alkylcarbonyl
(for example. formyl, methylcarbonyi and ethylcarbonyl,
etc.), phenylcarbonyl, a Ci_g alkyloxycarbonyl (for example,
methoxycarbonyl, ethoxycarbonyl and tert-butoxycarbonyl,
etc.), phenyloxycarbonyl (for example, benzoxycarbonyl),
C7-10 aralkylcarbonyl (for example, benzyloxycarbonyl), Cq.1p
aralkyl (for example, benzyl and d~methoxybenzyl, etc.),
trityl, phthaloyl, etc. A substituent on each of the groups
listed above may be a halogen atom (for example, fluorine,
chlorine, bromine and iodine, etc.), a Ci alkylcarbonyl
(for example, methylcarbonyl, ethylcarbonyl and
butylcarbonyl, etc.) and a nitro group, and each of other
symbols has a meaning defined above.

Compound (IIa) or a salt thereof can be also prepared
by the procedure as shown in scheme 11.

Compound (XIV) or a salt thereof can be prepared by
nitration of compound (XIII) or a salt thereof with a
nitration agent. Compound (XIII) or a salt thereof is

mainly commercially available or can be prepared from the
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chl orine, bromne and iodine, etc.), a ClL_6
al kyl carbonyl (for exanple, nethyl carbonyl,
weethghoartbonyl and butyl carbonyl, etc.) and aPCi/US06/015646
group, and each of other synbols has a neaning
defined above. 15 Conpound (J4a) or a salt thereof can
be al so prepared by the procedure as shown in schene
11 Compound (XI'V) or a salt thereof can be prepared
nitration of conmpound (XII1) or a salt thereof
an%(\#.lqe letvrf%tl'v%% a@SPEnﬂé@ Fn‘%o( XihdoRhda Galtr) by a
ereo mali nl rcra aval l'abl e or can be
pare r h 006/ 116412 PCT/ US2006/ 015646 63
usgﬁ T he e??%%%lﬁeggtérresponded to conpound (XI11) by

I d
ageﬂ%gﬁﬂ%gggt a%rﬁglge?ggon(gﬁ%gﬁ:e§n?&uéfn'£{9£i8nac1ds

exanple
R BT SRR LTRSS R, R S

potaSS|un1n|trate S|Iver nitrate, ni um _ ni
angenyoVF Ui r &3 b&EFEYtr i BﬁEﬁ?FﬁﬁosEﬁDﬁl U ATR ?’at egOdlum
bi smuth subnitrate, etc) . The nitration, agent is
nigwpteyed OO as abunblbFades nmiidya%h 50T hBRES; oIy
be 10 enpl oyed as a solvent, preferably 0.5 noles to
niggahel es, bgpeovi WDI@lbfaéénpou#@n@XﬁFFFPhﬁﬂX%phoSphonlum
reaction is also carried out in the presence of
niaddiej vés.srBanpd @enbt raddi t etes -i fdeudel braydendagent is

(for exanple, acetic anhydride, trifluoroacetic
emphbyddi de, 15 amtianestl Dohi oodrmisydrd del ®BOLES, agicdmay be
chl orides (for
employed as a solvent, preferably 0.5 moles to 30 moles,
per 1 mole of compound (XIITI).

This reaction is also carried out 1in the presence of
additives. Examples of additives include anhydrides (for
example, acetic anhydride, trifluorocacetic anhydride,
methanesulfonic anhydride, etc), acid chlorides (for
example, thionyl chloride, etc), acids
(for example, acetic acid, methanesulfonic acid, etc),
metals (for example, iron, etc).

The additives are employed in an amount of 0.5 moles
to 50 moles, preferably 0.5 moles to 30 moles, per 1 mole
of compound (XIIT).

Examples of solvent having no adverse effect on the
reaction include water, acetic acid, halogenated

hydrocarbons such as chloroform and dichloromethane, 1,2-

dichloroethane, etc. These solvents may be used by mixing
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exanpl e, thionyl chloride, etc), acids (for exanple,
acetic acid, nethanesulfonic acid, etc), netals (for
wex@apl@al2iron, etc). The additives are enpl oyRdI/UR20861015646

amount of 0.5 noles 20 to 50 noles, preferably 0.5

moles to 30 noles, per 1 nolg, of compound (XII1).
Exanpl es of solvent havi ng no adverse effect on the
reaction include water, acetic acid, hal ogenated

hydr ocar bons such as chloroforn1and di chl or onet hane,

1 2 h et T e vent b d

oy F e 63506/ %‘%‘éﬁz ) %%éodéa"%@%@g%% 2TP4AE the

t e

re%@%ﬁtlo é%%%ﬁ%%%% Ure T ? ggp%é gﬁg on(%%%%mﬂﬁ% (XITT)
XL1I r salt_ther of e wel | as. ot her

Orﬁeact%’%ng c%}ﬁdr??one %Io¥edrpf§yt 8’6?20 ; p?%kf‘%rablf?a?)tlon
to 00 C. 5 The reaction tine is 5 mnutes to .

On5ref bt abPy B0 nfduted t°6/ 2, 1AL hed! ttI‘Pusloo C.

obt ai ned, conpound (XIV) can_ be isolated and purified

ThEy 3R ki nEF@@I ﬁb %ﬁHUtBErﬁFy‘%b RetRdds paedrerably S
exanpl e, concentratlon concentration under reduced

migdSsured &%t PRBEPon Tiiet 1 hues sopehned c ppEPaPRLEz at§I0N, can

recrystalllzatlon transfer dissolution and
bechrisaEdgchpyd ComsddrEd XWY orthe sdinowherissilaaimde and

pre ared by deacetylation of conmpound (XIV) or a salt

dafg wi t inehodsd d or fbase, amwdmphen reduntieeniofation,

the nitro group by an 15 appropriate reduci ng agent
comcegatraltjitdre  hydteagena¢doned pressure, extraction with
solvent, crystallization, recrystallization, transfer
dissolution and chromatography.

Compound (XV) or a salt thereof can be prepared by
deacetylation of compound (XIV) or a salt thereof with an
acid or base, and then reduction of the nitro group by an
appropriate reducing agent or catalytic hydrogenation.

An acid may for example be an inorganic acid such as
hydrochloric acid, sulfuric acid, nitric acid and thionyl
chloride, etc., and an ordinary organic acid such as formic
acid, acetic acid, trifluorocacetic acid and methanesulfonic
acid, etc. as well as a Lewis acid.

A base may for example be an alkaline metal hydroxide
such as sodium hydroxide and potassium hydroxide, etc., an
alkaline metal hydrogen carbonate such as sodium hydrogen

carbonate and potassium hydrogen carbonate, etc., an

alkaline metal carbonate such as sodium carbonate and
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An acid may for exanple be an inorganic acid such as
hydrochloric acid, sulfuric acid, nitric acid and

W hioenyd412 chl ori de, etc., and an ordi nary orgaPCTUSZI0E015646
such as formc acid, acetic acid, trifluoroacetic
acid and nethanesul fonic 2 cid, etc. as well as a
Lewi s acid. A base may for exanple be an al kal i ne
net al hydroxi de such as sodi um hydroxi de and
pot assi um hydroxi de, etc., an al kaline netal hydrogen

pof2LOONAI EPUGLY, 25, SOULUM NYAr oden ,,CaLpPRALG, AN e cosiun

pot assi um hydr ogen’ c ohate, €efc., an
ar hgnat e such. as. sodi um_car honat.e, and .
o OB T4 5 T/ T ObETbISaAEE 68 JORE T T ta bRasedtun
t¢.,, a_cesiumsalt such as, cesium carbonate, etc.
hygﬁlgﬁkaﬁP e R§¥3F3hvﬁrﬁa@§§ﬁg 'ase%%diLnﬁoé%Hﬁi(ﬁy%ﬁﬁj an
lﬁ%@assiunH§¥drigE, etc., sodium am de, an al kaline .

a alCalKDXG de 2L 6ER1EE RN Fretnoiitde, MeblapyHde, sodium
et hoxi de, sodi umtert-butoxide and potassium ,
etheridput §RPdEM terE brkodédeeppbaPiosr sstiey tErtploatogide,

excess of an acid or base is enployed per 1 nole of
t€onpound (XIV) or a salt thereof, or an acid may be

enpl oyed as a solvent. 10 Exanples of sol vent having

no adveeseecaifledtionn sttie®, rleactliontd nekudeswatesn acid or

al cohol's such as nethanol and ethanol, ethers such as
badgetily| empheyeddipexarie mnde todt radwympwatdr X IVar cnmt ac salt

hydr ocar bons such as benzene, toluene and xyl ene,
thestefs suchnascetihybyabet atploibdhakogenatiednt .

hydr ocar bons such as chl orof orm and

Examples of solvent having no adverse effect on the
reaction include water, alcohols such as methanol and
ethanol, ethers such as diethyl ether, dioxane and
tetrahydrofuran, aromatic hydrocarbons such as benzene,
toluene and xylene, esters such as ethyl acetate,
halogenated hydrocarbons such as chloroform and
dichloromethane, nitriles such as acetonitrile, amides such
as N,N-dimethylformamide, N,N-dimethylacetamide and 1-
methyl-2-pyrrolidinone, ketones such as acetone and 2-
butanone and sulfoxides such as dimethylsulfoxide. These
solvents may be used by mixing at an appropriate ratio, or
may not be used.
While the reaction temperature may vary depending on

compound (XIV) or a salt thereof employed as well as other

reaction conditions, it is 0 to 200 °C, preferably 20 to

150 °C. The reaction time is 5 minutes to 48 hours,
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di chl oronet hane, nitriles such as acetonitrile, am des
such as N, N-dinethyl formam de, N, N-di net hyl acet am de
wa@paedte4net hyl - 2- pyrrol i di none, ketones such aBCHUS10061&15646

and 2- butanone and sul f oxi des such as

di net hyl sul f oxi de. These 204g0l vents nay be used by

m xi ng at an appropriate ratio, or nmay not be used.
Wiile the reaction tenperature may vary dependi ng on
compound (XI'V) or a salt thereof enployed as well as

xR T e kbl D5 15 55 A8 COHHe reaction time is 5
e o, 48, N0yt s, WO 2000 116412 PCTIUS2006( 015648

66 preferably ni nut es ours. us  obt ai ned
ni t.r o, conpounds can be isol.ated and purified by the
DU (2b) BEPngPaRd AUPLAYIRG MEChoURel Fors drarards: for
coqfentration, goncentration under reduced 5dgressurg, g
e St i OTPRFERC SO RIM ,  TYRTErTT2EtPDn, under - reduce
recrystallization, transfer dissolution and , ,
P&t ograpFACT 9P r edlict? on SPEPSD G r edBEYAERRGAREIOD,
is preferably sodi um borohydride, [ithium borohydride,
re%ﬁﬂﬁﬁﬁﬁl¥%ﬁﬁkﬁﬁwcﬂﬁ&ﬁ%@ﬁ? RHr kPR and chromatography.
tri acetoxyborohydride. 10 Catalytic hydrogenation may
be Igerfr@d);wuqﬁltﬁi@pst ep. BAHMples cfosiitcatial ygreferably
i ncl ude a pal | adi um catal yst such as palladi um bl ack,
sodgiginh adi ureoxihviérigel | adi Litbawium shbfahgdrigal | adi apdium
on carbon, palladi um hydroxide, a platinum catalyst
cysudivashpllatdeaum bhatk, ptadiwom oxtdeaaatog$oprabyduide.
on carbon, or nickel catalyst such as reduced
Catalytic hydrogenation may be performed 1in this step.
Examples of a catalyst include a palladium catalyst such as
palladium black, palladium oxide, palladium barium sulfate,
palladium on carbon, palladium hydroxide, a platinum
catalyst such as platinum black, platinum oxide and
platinum on carbon, or nickel catalyst such as reduced
nickel, oxidized nickel, and Raney nickel.

-In this step, 1 to 20 moles, preferably 1 to 10 moles
of a reducing agent are employed per 1 mole of the nitro
compounds or a salt thereof.

Examples of solvent having no adverse effect on the
reaction include water, alcohols such as methanol and
ethanol, ethers such as diethyl ether, dioxane and
tetrahydrofuran, aromatic hydrocarbons such as Dbenzene,

toluene and =xylene, esters such as ethyl acetate,

halogenated hydrocarbons such as chloroform and
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ni ckel , oxidized nickel, and Raney nickel. In this
step, 1 to 20 noles, preferably 1 to 10 noles of a
w0 ewaaidqage agent are enpl oyed per 1 nole of theP@I/US®06/015646

conpounds or a salt thereof. 20 Exanpl es of sol vent
havi ng no adverse effect on 4ghe reaction include

wat er, al cohol s such as nethanol and ethanol, ethers
such as diethyl ether, dioxane and tetrahydrofuran,
aromati ¢ hydrocarbons such as benzene, toluene and

diXMiens S e e lLogena
lhydrocgsggﬁgésugﬁggéﬁgs %P%?ogﬁl%%%%ﬁ63363%/11§41§%% such

asPCﬂ!ﬁiéﬁﬁ%ﬂﬁéﬁ%@méﬁﬁdQ‘*” rﬁﬁﬁhﬁﬁﬂﬁdé%éﬁéﬁf eSUSHg  1-

as acetonitrirle suc

=B Mgl e by acey an LTy

pyrro ' nohe, ones suc as ace one

f d h d t
o BYRBIE"S. A0 L e S0l 55 AL IPUOR, e

ropriate ratio., Wiile the reaction tenperature nma
SO@‘Z%}Qgeﬁadeﬁgufaﬁd RSB ENES( REVFPORPRESR tlaFﬁeFégflo
enpl o ailmell as, other reaction conditions,
0 t@h¥§ & ﬁn?ﬁ%ﬁ?ﬂﬂ@ BeTBe1BBULE, mﬂ%a?%%%t@%ﬁeﬁﬁﬁﬁg on

is 5 mnutes to 48 haours, preferabl 10 5 mnutes to
CoBYORBHr X I¥he OFhds SGWttaithwr %Rﬁnﬁmﬂiﬁxgdoa%awe%é as other

isolated and purified by the known isolating and
repokippi agnAdthods, for iserampl 8 50cSAcentredershly 0 to 100

concentration under reduced pressure, extraction wth
°C.sdflventeactystnakliinzatisory, Misuees yist al8i zatiren, preferably

transfer dissolution and chromat ography.
5 minutes to 24 hours.

The thus obtained compound (XV) can be isolated and
purified by the known isolating and purifying methods, for
example, concentration, concentration under reduced
pressure, extraction with solvent, crystallization,
recrystallization, transfer dissolution and chromatography.

Preparation of compound (XVI) or a salt thereof from
compound (XV) or a salt thereof can be carried out similar
to preparation of compound (IIa) in Scheme 2.

Compound (XVII) or a salt thereof can be prepared by
reacting compound (XVI) with R'-1? or anhydride (R'?),0.

In this step, 1 to 10 moles, preferably 1 to 5 moles
of a compound represented by R'¥-L? or anhydride (R'?),0 or a
salt thereof are employed per 1 mole of compound (XVI) or a
salt thereof.

This reaction may be performed under basic conditions.
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Preparation of conpound (XVI) or a salt thereof from
conpound (XV) or a salt thereof can be carried out

W@ Rwhl1am12t o preparati on of conmpound (Ila) in BCHER®OR015646
Compound (XVI1) or a salt thereof can be prepared by
20 reacting compound (XVlI) wesgh R12-L2 or anhydride
(R12)20 In this step, 1 to 10 noles, preferably 1 to 5
nol es of a conpound represented by R12-L2 or
anhydride (R12) 20 or a salt thereof are enployed per

A basd endf coApexadp(XVby ah alksalithd hereof -hﬁﬁrJﬂ% such
reacti on may be perforned under basic conditions.

as20Q6/dE 16412 yRETAYS20064 0156465 568uA bﬁ‘?&r@%ﬁ(d%ors%%cl:um an

exanpl e be an al kali ne netal hydroxide su 5

allmpdrigyd deeand H98§§§EH”¥£&ﬁyéﬂgt%§’s&gﬁ'aﬁsg¥€§gﬁ9jﬂ§g}ogen

nmet al hydrogen Carbonate such as sodi um

caE%ro*i’l%%t e angd p@% §éﬂ5¥hhy9%§9§§eﬁar bonate. . etc. ’eetgci,]n.ds an

al kal i ne net al rbonate su sodi'um carbonat

al%%ﬁﬂ%% U%é%%ﬁbOEQESo %Eg"s%cﬁﬁé%ggggﬁéigﬁuﬁgﬂ?S%%ate and

esium carbonate; "etc., ah a
: sodium dri de and_pot assi um hydri de, etc., ,
poé%%%l ] gﬁﬁ?ogﬁggalf S rie ﬁefﬁ?”épkoi?ﬁE HG a8 cesium

am am
di um nme 10 et hoxi de, ~sodi um

ca39d t hoxi de so?%uim .
FEPFAGY 00§ e rant pBL&editin fialo AT e SBFR. asarsodium
h gntne such as trinmethylamne, triethylam ne and .
YAFiS6pr 8p¢1 ePRYPSRTHE, BYEridg, cyeffes anfeRli@nctamide, an
l%%ri,dine, 4- di met hyl am nopyridine, DBU, etc. Exanples
alspldgey Pttt havPrgonddadverde apf exadigm thethegide, sodium
reaction include water, alcohols such as nethanol and
ethoxide, sodium tert-butoxide and potassium tert-butoxide,
etc., an amine such as trimethylamine, triethylamine and
diisopropylethylamine, etc., a cyclic amine such as
pyridine, 4-dimethylaminopyridine, DBU, etc.
bExamples of solvent having no adverse effect on the
reaction include water, alcohols such as methanol and
ethanol, ethers such as diethyl ether, dioxane and
tetrahydrofuran, aromatic hydrocarbons such as benzene,
toluene and xylene, esters such as ethyl acetate,
halogenated hydrocarbons such as chloroform and
dichloromethane, nitriles such as acetonitrile, amides such
as N,N-dimethylformamide, N,N-dimethylacetamide and 1-
methyl-2~pyrrolidinone, ketones such as acetone and 2-
butanone and sulfoxides such as dimethylsulfoxide. These

solvents may be used by mixing at an appropriate ratio, or

may not be used.
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et hanol, ethers such as diethyl ether, dioxane and
tetrahydr of uran, aromatic hydrocarbons such as
whemsandl2 tol uene and xyl ene, esters such as BCTYE2006/015646
acetate, hal ogenated hydrocarbons such as chl orof orm
and 20 dichl oronet hane, nitrgdes such as acetonitrile,
am des such as N, N-di net hyl f or mam de,
N, N- di net hyl acet am de and 1- nethyl -2-pyrrolidinone,
ket ones such as acetone and 2- butanone and sul f oxi des

suchynas edidmrt hyd sei { oxi é@mp&%&%resqtkége%r«yﬁﬁee%nﬂ%% on

by mi xing at an appropriate ratio, may not

coﬂﬁ%@ndeX%QQGQ&l@9%§£fgﬂ¥ﬂg¥gg§/QﬁégégedGQSw@'hﬁ € other

reaction tenperature nay vary depe g on conpoun
or_a .t thereof oyed
re%éﬁ%%ﬁoﬁ?ﬁéﬁ%ﬁ?%ﬁ& 9 l%gq% ¥8 f@@ Fw% %5$91%020 to
the rea tlon may b e te crowave
15@ ir adlgFIO%heThg ?SgﬁPPonm? we%ﬁs %ﬁﬁ¥e§“io]W%Frowave

f 5 to, 24.h The,_th
lrss?&.aﬁéa%r 0 ) ESRhet§ 361 AreHtaa CUAT! MARES

knawn , |s Iatlng n urifying nethods, for
pr@%ﬁ E& OW&EH Pt 2% gﬁ Stration under reduced 10
pressure, extraction mnth sol vent, crystallization,
Th?ecF?EFaI?PE%&W%ﬁ1 rEeme  diPVddilut F8R apg isolated and
chromat ography. Preparation of conmpound (XVIII) or a
PugAffi efh dive s e EonbTRiRIt 1V pRdopug iRt Fetdeids, for
can _be carried out simlar to preparation of conpound
exaNpLE)y. 150C6RPEUAEIONIA) cOnEesdIna tiedr eofunstar be reduced

prepared by
pressure, extraction with solvent, crystallization,

recrystallization, transfer dissolution and chromatography.

Preparation of compound (XVIII) or a salt thereof from
compound (XVII) or a salt thereof can be carried out
similar to preparation of compound (XVII).

Compound (ITa) or a salt thereof can be prepared by
deprotection of compound (XVIII) or a salt thereof with an
acid or a base, or catalytic hydrogenation.

An acid may for example be an inorganic acid such as
hydrochloric acid, sulfuric acid, nitric acid and thionyl
chloride, etc., and an ordinary organic acid such as formic
acid, acetic acid, trifluoroacetic acid and methanesulfonic
acid, etc. as well as a Lewis acid.

A base may for example be an alkaline metal hydroxide
such as sodium hydroxide and potassium hydroxide, etc., an

alkaline metal hydrogen carbonate such as sodium hydrogen
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deprotection of conpound (XVIIl) or a salt thereof
wth an acid or a base, or catalytic hydrogenati on.
wonooaai@izray for exanpl e be an inorganic aci d BCDOSAE6/015646

hydrochloric acid, sulfuric acid, nitric acid and

thionyl 20 chloride, etc., -gnd an ordinary organic

acid such as formc acid, acetic acid, trifluoroacetic
acid and nethanesulfonic acid, etc. as well as a

Lewis acid. A base may for exanple be an al kaline

caf@@ﬁétgydﬁﬂéjdg§¥%§ﬁﬁuﬁ§ %ﬂgﬁHﬂ¥g¥g{€§%g8n§99 etc., an

pot assi um hydr , etc. 5 i ne et al
e on as [ hydr
=LY S B S Tk AP R  Brponate ana
i um_hydrogen carbonate, ete¢.. an ..alkaline netal .
pog%%%%ﬁllgt ecag%)c nagcse’sogfﬁﬁf car bSﬁg%gmansoal%otsggbi Ui cesium
arbopate, .etc., a cesiumsalt, such .Cesi um .
CatRPB3hat e STt ¢, ,aréna]gf‘?gjrr?%emﬁ%f’lil }W%ﬁdt?e Fifdh a8 sodium
odium 5 hydride and pqtassium hydride, etc., sodium
nydpite ahO dPRETT Mo et ol dx e Such SR Lhy gide,  an
met hoxi de, sodi um et hoxi de, sodiumtert-butoxide and
alipt 2881 A teer t 2 bl okife SUCEt 35 CELARY diiylenpBedfat BOALUM

may be performed in this step. 10 Exanples of a .
cthakafgst SPHEIBdécAtpANT adiden eatabysassien asrt-butoxide,

pal | adi um bl ack, pal |l adi um oxi de, pall adi um bari um
etgul fate, palladiumon carbon, palladi um hydroxide, a

plati num catalyst such as platinum bl ack, platinum

oxi detahptipl hvdnageoattanboay be peckelrmedt ahyshisushiep.

as reduced 15 nickel, oxidized nickel, and Raney
Exgmpkes. of a catalyst include a palladium catalyst such as
palladium black, palladium oxide, palladium barium sulfate,
palladium on carbon, palladium hydroxide, a platinum
catalyst such as platinum Dblack, platinum oxide and
platinum on carbon, or nickel catalyst such as reduced
nickel, oxidized nickel, and Raney nickel.

In this step, 1 mole to excess of an acid or a base is
employed per 1 mole of compound (XVIII) or a salt thereof,
or an acid may be employed as a solvent.

Examples of sclvent having no adverse effect on the
reaction include water, alcohols such as methanol and
ethanol, ethers such as diethyl ether, dioxane and
tetrahydrofuran, aromatic hydrocarbons such as Dbenzene,
toluene and =xylene, esters such as ethyl acetate,

halogenated hydrocarbons such as chloroform and

dichloromethane, nitriles such as acetonitrile, amides such
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In this step, 1 nole to excess of an acid or a base is
enpl oyed per 1 nole of conpound (XVIII) or a salt
w0 b@saofs12 or an acid nmay be enployed as a sol RENUS2006/015646

Exanpl es of sol vent having no adverse effect on the

20 reaction include water, akgohols such as nethano

and ethanol, ethers such as diethyl ether, dioxane

and tetrahydrofuran, aromatic hydrocarbons such as
benzene, toluene and xyl ene, esters such as ethyl

adiC eﬁr,aﬁfﬁdimél@hw?&ﬁquﬁi@éé dr O%P\E%ﬁle‘%ﬁ% 22%.+6hl:0 ef‘; g 1-

and 25 di chl oronet hane, hitri s such~*as aceto

' 16 P US2006/ 015646 .71 as
Tt S i e mooetan deohhge; Sand  2-
-2-pyrrolidinone, ketpnes such cetane .and 2-
bdt%t[?]ﬂgneagﬁd Sglul 50%%]%33 SucH &%° dﬁﬁﬁ‘?ﬁ%@a %)ﬂxd@.e' These

ol.vents may be used by mxing at an ,

Sé%%ﬁﬁ%%ﬁ%ﬁ%er%l?%?gogy BLREDInEE BE ORAHi e tHtio, or
reaction te rature may vary dependi ng on conpound

ma(yX\17IOItI ;%eo S?)di’alt t hereof enployed as well as other

reacti,qn conditions, it is O to 200 C, preferably 20

to %%’d%é Yo FEACti6R HPS S EnG MAYsvesy48ldpemdsng on
10 preferably 5 mnutes to 24 hours. The thus obtained

CO@@ﬁﬁﬁﬁndéxgéﬁlbe‘Féoﬁat%@rﬁn@heﬁﬁpﬁTi@@prYEﬁe<kmOWﬁll as
i solating and purifying nmethods, for exanple,

otdigrc asacatioon cagshideimst iion imderts ezllicett, pmsSadahly 20
extraction with solvent, crystallization, 15

tor ebk¥§sfal | iTiet i paactiansfemedi ssolut noAudBEd to 48 hours,

chr omat ogr aphy.
preferably 5 minutes to 24 hours.

The tﬁus obtained compounds can be isolated and
purified by the known isolating and purifying methods, for
example, concentration, concentration under reduced
pressure, extraction with solvent, crystallization,

recrystallization, transfer dissolution and chromatography.

A starting compound for compound (I) according to the
invention may be in a form of a salt, including a salt with
an inorganic acid (for example, hydrochloric acid,
phosphoric acid, hydrobromic acid and sulfuric acld, etc.)
and a salt with an organic acid (for example, acetic acid,
formic acid, propionic acid, fumaric acid, maleic acid,
succinic acid, tartaric acid, citric acid, malic acid,
oxalic acid, ©benzoic acid, methanesulfonic acid and

benzenesulfonic acid, etc.). When any of these compounds



10

15

20

25

A starting conpound for conpound (1) according to the
invention may be in a formof a salt, including a salt
wowaok/11@m i norgani ¢ acid (for exanpl e, hydrochP@r/U82006/015646
acid, 20 phosphoric acid, hydrobrom c acid and
sul furic acid, etc.) and a-galt with an organic acid
(for exanple, acetic acid, formc acid, propionic
acid, fumaric acid, malefic acid, succinic acid,
tartaric acid, citric acid, malic acid, oxalic acid,
cal@92Ql Gnag gdige gﬁsghkﬂ?b% a%b%ﬂan%t%5 BoSalt with an
benzenesul oni c When any' of 't hese
ds 20 164 US2006 6 72 C rles
R cb%%upf’éé%h Lol Bie Bth, etmlls o
nj S f xampl_e, a kallne nmetal or
alggggﬁ?n%ggg3t§e£ gﬁcﬁ5a50§&EPUnP 58§§§§FUmcalClum and
maC%Ic:lumand e neS|§g} annnnla_tet%%? or Wt gb
gragﬁ rer bé%%mf} anpl 8F 1t aPﬁ?FEﬁFn {¥eh (for
riethyl am ne, é@ nay be formed. In each of the
eXP@B £t o Jdéﬁc%lﬁégyiﬁ 8BS e a3Sst B 1§ HyY E¥RbRENd etc-)
carries as _a substituent an am no group, an am de
may, BEpfo8MESdr ozi no group, a urea group, a carboxyl 10
group or a hydroxyl group, then such group nmay be
der fdat$3&d WFihtéepré?é@ﬁﬂ@@sgr@ﬁﬁcéﬁbﬁéye@bove, when a
ordinarily in peptide chem stry, which is cleaved
startépgacpeReurnencrrrigesiaed t ouysel duamt | apendédo group,
conpound. A protective group for an am no group, an
anapindéeggoopp, 15 hpdrazineaggropp mayreer gexampl @ e rdoxyl
optionally substituted ClL 6 al kyl carbonyl (for
grexanpbe. Bormyldroxyl group, then such group may be

derivatized with a protective group employed ordinarily in
peptide chemistry, which is cleaved after a reaction if
desired to yield an intended compound.

A protective group for an amino group, an amide group
and a wurea group may for example be an optionally
substituted Ci-g alkylcarbonyl (for example. formyl,

methylcarbonyl and ethylcarbonyl, etc.), phenylcarbonyl, a

Cizg alkyloxycarbonyl (for example, methoxycarbonyl,
ethoxycarbonyl and tert-butoxycarbonyl, etc.),
phenyloxycarbonyl (for example, Dbenzoxycarbonyl), Ci-19
aralkylcarbonyl (for example, Dbenzyloxycarbonyl), Cr-10

aralkyl (for example, benzyl and 4-methoxybenzyl, etc.),
trityl, phthaloyl, etc. A substituent on each of the groups
listed above may be a halogen atom (for example, fluorine,

chlorine, bromine and iodine, etc.), a Cig alkylcarbonyl
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nmet hyl car bonyl and et hyl carbonyl, etc.),

phenyl carbonyl, a Cl1_6 al kyl oxycarbonyl (for exanple,
woredohoxesenr bonyl , et hoxycar bonyl and PCT/US2006/015646

tert-butoxycarbonyl, etc.), 20 phenyl oxycarbonyl (for

exanpl e, benzoxycarbonyl), G310 aral kyl carbonyl (for

exanpl e, benzyl oxycarbonyl), C7_10 aralkyl (for

exanpl e, benzyl and 4-net hoxybenzyl, etc.), trityl,

pht hal oyl , etc. A substituent on each of the groups

floiyst ed b hal om (f e
(£oirst ed 3hoye J1ay bearhal gen, Al (%tr@%iaégtygcﬁr}yla and

fluorine, 5 chlorine, “brom ne “arfd io

I I / /
bu$§i%P%?%§.az;%g%x&e¥ﬁ§$096nﬁ%@%}%&?ﬁ?,gi%%ggho%ggg%ccur 1

car bonyl nyl

tobgk%b%a@b%qus_etc.) and a nitro group, which may
occur 1 to about 3 tines. A protective group for a

car Qoxyl . gra may for_5_exanple be an optionally
subst i 59% C%EX% agﬁﬁFp(ngrezgnp?%Fbo%¥}hy§?o¥ﬁruW%Y for

n- propyl, i-pr |, n-butyl and t-butyl, etc.)

<xgiBhs 0ot APt P aRBediyy P ubsta ok estbeta AdAtl o cgactrample,
g& he g{ou s listed above may be a hal ogen atom (for

MeEREpI e TRV vor i@T M lor | REPLIORYHi nenaRdtyddiard t-butyl,
etc.), a 10 C1_6 al kyl carbonyl (for exanple, fornyl,

ethet hyPEGFESmy FT1tEENGNEaBBdmH, &% -bdt Pubstiément on each
etc.) and a nitro group, which may occur 1 to about 3

oft itRe. IKPIEt et phed gy d omay hydr exyhagrgep mayorfor(for
exanpl e be an optionally substituted C1_6 al kyl (for

exgRphpl e, flutsimet,hydhlathiyd, brpmépyl and pfopine, etc.), a
n-butyl and tert-butyl, etc.), phenyl, a C7_10 aral kyl

Ci6f orlbxaopreonpenzyfor etexgmple, formyl, methylcarbonyl,

ethylcarbonyl and butylcarbonyl, etc.) and a nitro group,

which may occur 1 to about 3 times.

A protective group for a hydroxyl group may for
example be an optionally substituted Cig alkyl (for example,
methyl, ethyl, n-propyl, i-propyl, n-butyl and tert-butyl,
etc.), phenyl, a Ci.y9 aralkyl (for example, benzyl, etc.),
& Ci-g alkylcarbonyl (for example, formyl, methylcarbonyl
and ethylcarbonyl, etc.), phenyloxycarbonyl (for example,
benzoxycarbonyl, etc.), Cy.1p aralkylcarbonyl (for example,
benzyloxycarbonyl, etc.), pyranyl, furanyl, silyl, etc. A
substituent on each of the groups listed above may be a
halogen atom (for example, fluorine, chlorine, bromine and
iodine, etc.), a Ci alkyl, phenyl, a Cq.30 aralkyl, nitro,

etc., which may occur 1 to about 4 times.

A method for cleaving a protective group is a method
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a Cl1_6 al kyl carbonyl (for exanple, fornyl,

nmet hyl car bonyl and et hyl carbonyl, etc.),
w@b@aghaxycar bonyl (for exanple, benzoxycar boPgT/US2006/015646

etc.), C7_10 aral kyl carbonyl (for exanple, 20

benzyl oxycar bonyl, etc.), pyanyl, furanyl, silyl,

etc. A substituent on each of the groups |listed above

may be a halogen atom (for exanple, fluorine,

chlorine, bromne and iodine, etc.), a Cl1_6 alkyl,
kn%@ﬁn}ﬁe’r aséﬁe}oa?lr aa{rg%l!o'g&ig rrﬂet?gag' ’su\@ﬁ' CAE MRY +QeGUhent

to about 4 tines. nmet hod for cleaving a

fo%&%}%@%&%gﬂ%Qgggghs?%i%?tQ?dbggézogﬁléééﬁ%Qﬁ n, UV light,

Kriown Peéf ~§e or an anal dgous

thod, such as.a treatnment for anple.w.th.an_acid,
nydFaatae . SEFERaTrTaotEber | gRe b SaParredithi8taBbhitate,
he hydr azi ne di um N-net hyl di.t hi ocar bamat e,
te PR Db SR RO bR P RO de b= phP R ACECOEAr e SE6r c. 5
The pharmaceuti cal conposition containing conmpound (1)
or (I'") of the present invention is expected to be
useful in the treatnment and prevention of diseases,

i n WRECRhERmacpytiiRadl GEBPOSHER O8s cCoBpRrdEneNn ComgPend (T)
depressi on, bipolar 10 depression, dysthym a, seasona
oraf(fdcdt iafe Hieopyesentr éayEREAPNdd ST et ©Pos?P phkt metful
. depression, suppression synptom mania, anxiety,
ingéher dldeaddneinxi @1y disvederon axdxiditsessarir ohe, wpaahc CRFE
di sorder, phobia, social phobia, obsessive-conpul sive
isdisgrdered, posidlr amuderress sess, 1Badpsoddpression, bipolar
stress-induced i nsomi a, post psychic trauma stress
dedireseden, Todyethemiasyndsesepnalt i smffpasdiven disorder,
recurrent depression, postpartum depression, suppression
symptom, mania, anxiety, generalized anxiety disorder,
anxiety syndrome, panic disorder, phobia, social phobia,
obsessive-compulsive disorder, posttraumatic stress
disorder, stress-induced insomnia, post psychic trauma
stress disorder, Tourette’s syndrome, autism, passion
disorder, adjustment disorder, dysthymic disorder, sleep
disorder, insomnia, bipolar disorder, circulatory disease,
neurosis, schizophrenia, digestive ulcer, irritable Dbowl
syndrome, inflammatory bowel disease, ulcerative colitis,
Crohn’s disease, stress-induced gastrointestinal disorder,
nervous emesis, peptic wulcer, diarrhea, constipation,
postoperative ileus, gastrointestine dysfunction and

nervous vomiting associated with stress, Alzheimer’s

disease, Alzheimer’s type senile dementia, nervous
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di sorder, adjustnent disorder, dysthym c disorder,
sl eep disorder, insomia, bipolar disorder,
we@roenl@tnry di sease, neurosis, schizophreni apCT/US2006/015646
di gestive ulcer, irritable bow 20 syndrone,
i nfl anmmat ory bowel disease, wfcerative colitis,
Crohn' s di sease, stress-induced gastrointestina
di sorder, nervous enesis, peptic ulcer, diarrhea,
consti pation, postoperative ileus, gastrointestine

de@%%%%@%bhondHEEaQ@rVgﬂghV0@§ir@&?ﬁ§8§5ﬁ?§d Wiltlase  ang
Z s type

stress, Al zheiner's 25 di sease, el ner

3 epent | Vous 0 12 . .
Hu%%%?%%%%o%?01égigg% 5 de%gggga?ggééggeas%e%%% 3% senile

deha %Lg§on'% ' se . Huntington. s disease, .
enuﬁtﬁ-lnfé}éshignen ?ggl%en%P%cgagﬁEXflaéa% bugiisorder,
rexi.a inactivity, eatin .di%gﬁper, anor exi a nervosa,
Ry baTphigrd AR SRS TRt PO S derIes olEsi Ty order

di abetes, _al oholaﬂgpﬁgﬁfnc , _phar macophi ni a, drug
bGPt graaaﬁge Sqr ai?né° 95??ﬂ§§@§@hePhﬁﬁﬂﬁQQPhlnlar drug
,hgadachﬁ, i schem ¢ nervous di sorder, nervous
WiGPSORYRr; CBtebFARS: patidiSRT shepraghessi vension headache,
., _supranucl ear pal sy, anyotrophic Ilateral sclerosis,
LSFOPELE e NEAVErEsi s prEdtF ar BBAVANSi oRlise@den oniqerebral
fati gue syndronme, glaucoma, Meniere syndrone,
PagalyRdRv ¢ IDRSERRREL VAl opertapupypert epsiley, amyotrophic
cardi ovascul ar disorder, tachycardia, congestive
lagespd ariacksibypawglteple Isodmetrisdls astiamlapremvulsion,
i nfant sudden death syndrome, inflammatory disorder,
chpahna¢ alflérgive di sprderme i npolencenal5 NMendpaesalsyndrome,
di sorder, fertilization disorder, infertility,
autanoeic iimbaientenctilopeaingr Mipctnt sats iy iddfettdvecular
disorder, tachycardia, congestive heart attack, hyperplea,
bronchial asthma, apnea, infant sudden death syndrome,
inflammatory disorder, pain, allergic disorder, impotence,
menopausal disorder, fertilization disorder, infertility,
cancer, immune function abnormality at HIV infection,
immune functional abnormality due to stress, cerebrospinal
meningitis, acromegaly, incontinence or osteoporosis.
Compound (I) or (I') of the present invention can be
formulated with a pharmaceutically acceptable carrier and
can be orally or parenterally administered as solid
formulations such as tablets, capsules, granules, powders,
or the 1like; or 1liquid formulations such as syrups,

injections, or the 1like. Also, there can be prepared

formulations for transdermal administration such as
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i mmune functional abnormality due to stress,

cerebrospinal neningitis, acronegaly, incontinence or
wo@giteoparnsi s. Conmpound (1) or (I") of the preRenUS2006/015646

invention can be 20 fornmulated with a

phar maceutical ly acceptablegarrier and can be orally

or parenterally adm nistered as solid formulations

such as tablets, capsules, granules, powders, or the

like; or liquid formulations such as syrups,

L1 Lons, L ke. re 3 ; pa a ,
pa5§h$%§%UImﬁ%ﬁ%ﬁ#%ﬁ$%?an&%ﬁ%&ﬁﬁgﬁniéﬁgtggﬁiﬁfsugﬁgags)

6/ 11 PCT/ 15646. at chj,pgs, ;

e o

tapes, lotions, Liquid nd _sol ut,i , 1:8UsSpensi ons,
=ubfBREieRs;  SpRLgsoRinaspharey kel LR, 113ee

pharmaceutical |y .accept abl e rier, a ar i f

or g&fii ¢ T6F iﬁor&ﬁﬁ?@%&ﬁ??%ﬁa t%%%%%?ga%?ch%gﬁgggr' a

been conventionall% enpl oyed .as fornulatiog gaterial%h. n
varaeh¥edfarff ¥ohfouRed "RL 9250 KFhig- Hyent 1P -ancesy e

lubricant, a binding agent, and a disintegrator in |,
ha¥g| PEeRoFAIVERF6RB21AY FERILONED &SsdrEBRring Jgdrcials

a suspendi ng agent, an 10 isotonicity agent, a ,
ishufsiest iang ag@MoURMRC apSafallyediiag PI$Gui g lubricant, a

formulations. If necessary, formulation excipients
bisddhgasganpr esBpvat dieindroaritiosxildamol s foaplisteons: a

a coloring agent, a sweetening agent, and the |ike
vebanlbe asesoldWsiPiefrgr edgexbnpl @s Dispeedng kiggent, an

agent include |actose, sucrose, D-mannitol, starch,
isetypstial kiynegeesld,ul @sbpffering agent, and an analgesic in

liquid formulations. If necessary, formulation excipients
such as a preservative, an antioxidant, a stabilizer, a

coloring agent, a sweetening agent, and the like can be

used.

Preferred examples of the Dbulking agent include
lactose, sucrose, D-mannitol, starch, crystalline cellulose,
light anhydrous silicic acid, and the like. Preferred
examples of the lubricant include magnesium stearate,
potassium stearate, talc, colloidal silica, and the like.
Preferred examples of the binding agent include crystalline
cellulose, o-starch, sucrose, D-mannitol, dextrin,
hydroxypropyl cellulose, hydroxypropylmethyl cellulose,
polyvinyl pyrrolidone, and the like. Preferred examples of
the disintegrator include starch, carboxymethyl cellulose,

calcium carboxymethyl cellulose, croscarmellose sodium,
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l'i ght anhydrous silicic acid, and the like. Preferred

exanpl es of the |ubricant include nagnesium stearate,
w@oiad si4im st earate, talc, colloidal silica, aPdi/ukm®06/015646

like. 20 Preferred exanples of the binding agent

include crystalline cellulogg, a-starch, sucrose,

D-mannitol, dextrin, hydroxypropyl cellul ose,

hydr oxypr opyl net hyl cel |l ul ose, polyvinyl pyrrolidone,

and the like. Preferred exanples of the disintegrator

SOHEERUQ%I%k§§ﬁEggI rqgﬁ¥ﬂ§ﬁﬁyho%gghﬁ%9§§ut%§i3ﬁ*f%ﬁg§propyl

car boxynet h 'ul ose, ‘croscarnel’l 05e so
11164 PCI/ 6/ 015646 77 sodi um car hoxymet hyl,
oL AT " BatoubSt FEhted RGr SXTS opyr hagr (oshe qimhicle
: like., Preferred _exanples of. the vehicle .nclud
inf38g5' (53 oThy 0 ol AFRGY, BHOBGPbne HAgAeEe " Tlyeor,
o nacrogol sesane, 0i |, corn,gil, nd the like. 5 If
2hERdSSar FSSPBF PhE phiPpBs&idr £RSk EPRRdfERg, enteric
coating, or prolonged action, oral formulations can
be BFepﬁ?@Ssﬁﬁrloatgﬁﬁ b{hg pBHrBeSRnofA nEeRSE. masking,
Exanples of this coating agent include
enhat6xFpREpYENEPRyPrEePREEEsact iophy Prad| faregdations can
hydroxynet hyl cel |l ul ose, hydroxypropyl 10 cellul ose,
bepBrepryefhylve feagiycoly Baaest 89¢ PhovoninetFeg. Examples
[ pol yoxyet hyl ene (160) pol yoxypropylene (30) glycol],
ofcehlial gsetanet agenphihalate, hyydoeyppropyeehiyl cellulose,
cellul ose phthal ate, hydroxynethyl cellul ose acetate
etppl hatat éploEadr agytir¢renetagiur edlhy1Bshm Chypaoyypropyl
nmet hacrylic acid- 15 acrylic acid copolyner), and the
cellueosfy efrerlivet yexayilees: ofl el solfubehi B0y RrUEAbnic F68
i ncl ude
[polyoxyethylene (160) polyoxypropylene (30) glycol],

cellulose acetate phthalate, hydroxypropylmethyl cellulose
phthalate, hydroxymethyl cellulose acetate phthalate,
Budragit (manufactured by Rohm Company, methacrylic acid-
acrylic acid copolymer), and the like.

Preferred examples of the solubilizing agent include
polyethylene glycol, propylene glycol, benzyl benzoate,
ethanol, trisamiomethane, cholesterol, triethanolamine,
sodium carbonate, sodium citrate, and the like. Preferred
examples of the suspending agent include surface active
agents such as stearyltriethanolamine, sodium lauryl
sulfate, laurylaminopropionic acid, lecithin, benzalkonium
chloride, benzethonium chloride, glycerin monostearate, and
the 1like; hydrophilic, high molecular substances such as

polyvinyl alcohol, polyvinyl pyrrolidone, sodium
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pol yet hyl ene gl ycol, propylene glycol, benzyl
benzoate, ethanol, trisam onmethane, chol esterol

wa pdoetth@mn| am ne, sodi um car bonat e, sodi um ci PCHUS2006/015646
and the like. Preferred 20 exanpl es of the suspending
agent include surface activeg agents such as
stearyltriethanol am ne, sodiumlauryl sulfate,
| auryl am nopropi onic acid, |ecithin, benzal koni um
chloride, benzethonium chloride, glycerin

ca%ﬁﬁ%ﬁﬁﬁﬁﬁ €, g,y dde I %hyhydE%@ﬁhhb%e h'Eeroxymethyl

subst'ances such as 25 pol yvinyl al coho

o BRLADIPETARTE SIOILID UBLTNED colupone

1 ul hyd thyl cell d
R N e S

so on., Preferr d exanpl.es of .the i.sptonicit _
1S@E IR R o AR ChrOFTHES gPYEarin, © ?f nannltgsgl P
the Iike. Preferred exanples 0 he ufferln age
manptiHe baffer t861 utildfs of éhﬁﬁ% %é) %ta?% the
a carbonate, a citrate, or the like. Prefera h
%&%ﬁﬁm@sa@?n¥hénﬁﬁﬁﬁﬁegPéf?ﬁcPBéBtBBHEfoaPCB gFPhAGS, an
the Ilike. Preferred exanples of the preservatlv
acé et ede a1 0CPaP ABXYDen 20iE HA T esPEr $hechl bEobufaRderable
benzyl al cohol, phenethyl alcohol, dehydroacetic

examptles sorbi thackoalasdirhendiude PrafrEir ed Ohedpl @ad the
of the antioxidant include sulfites, ascorbic acid,

likad thettekerrdd Rrenmléowialy ehmmpessgrgative include
experinments describe the manner and process of making

paandxiyiséngot he apries erttenayveritl orolantame ke, i brugyitatilgehol,
rather than [imting. It is

phenethyl alcohol, dehydroacetic acid, sorbic acid, and the

like. Preferred examples of the antioxidant include

sulfites, ascorbic acid, and the like.

The following examples and experiments describe the
manner and process of making and using the present
invention and are illustrative rather than limiting. It is
to be understood that there may be other embodiments which
fall within the spirit and scope of the present invention
as defined by the claims appended hereto.

In the following examples, preparative HPLC was
carried out under a condition described below.

Equipment: Gilson high through put purification system
Column: YMC CombiPrep ODS-A S-5um, 50x20 mm

Solvent: A; 0.1% aqueous trifluoroacetic acid, B; 0.1

o°
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to be understood that there nmay be ot her enbodi nents
which fall within the spirit and scope of the present

w0 powentddson 20 as defined by the clai ns appendedI/US2006/015646
hereto. In the follow ng exanpl es, preparative HPLC
was carried out under a congytion described bel ow
Equi pnrent: G 1 son high through put purification system
Col um: YMC Conbi Prep ODS-A S-5m 50x20 mm 25 Sol vent:
A; 0.1% aqueous trifluoroacetic acid, B; 0.1% WD

/ R / trifl t d
tr?%qggéﬁgﬁ%ﬁlﬁ%%ﬁ%qﬁﬁ?é%%wﬁeoB' min (B = 95/5)

Gr%dquNB§£%%Qg)O %5 in ﬁ%o/(é:/= g%_ 569%@0%40 (A/B =
95(/@/ gz'ifﬁﬁ;lr? FM’)@’ Irat5‘9/95%0 B/ 4B s PRV ROE Qg M \2200 o

t 6-.met hyl phe 1-nmethyl -7-(1 10

mlN tyIS%E’TﬁI- rbégr?go rlﬁldjaz@)]zg :%yf’n/)e5 )Hydrchl oride N
: HCl Br Methyl 2-chloro-3-nitrobenzoate
Flﬂwslrﬁil:?y 81%' ?6‘/6116)99 mmol ) of 2-chl oro-3-nitrobenzoic

in 800 Odl chl or onet hane was cooled in an ice

De%gp ion: nm

Example 1
N;(4—Bromo—Z—methoxy—6—methylphenyl)—1—methyl—7—(1—
propylbutyl) -1H-benzimidazol-2-amine Hydrchloride

N

HCI
Br

Methyl 2-chloro-3-nitrobenzoate

A slurry of 20 g (99 mmol) of 2-chloro-3-nitrobenzoic
acid in 800 mL dichloromethane was cooled in an ice bath.
Dimethylformamide (0.40 mL) was added to the reaction
followed by drop wise addition of 13.85 g (109 mmol) of
oxalyl chloride. The reaction was allowed to warm to room
temperature and was stirred for 6 h. Methanol (200 mL) was
added drop wise and the reaction was stirred overnight.

The reaction was concentrated to a residue, dissolved in
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15 Di net hyl formam de (0.40 nlL) was added to the
reaction followed by drop w se addition of 13.85 g
w@ 1@%/1m3nt ) of oxalyl chloride. The reacti on ReBUS2006/015646
allowed to warmto room tenperature and was stirred
for 6 h. Methanol (200 m.) was added drop w se and
the reaction was stirred overnight. 20 The reaction
was concentrated to a residue, dissolved in WO
2006/ 116412 PCT/ US2006/ 015646 80 di chl or onet hane and

diRA9RG iGN 22 Plig ofy Sﬂﬂf&%{qhel u&%lﬁﬂ; R4 t&fléo(ygluting

et hyl acet ate/ hexane m xture trate mas
2 100¢%
mft%?%:%cﬁes%nu%f YR R e T i e
co%%e@}rat%ds vig% 7 84”$e 2£ 5 & Zlﬁﬁ%’lH%f the title

Co%g @ylanlno 3- nltrobenzoate A solutlon of 21.5 g
.5 rmol ) of nethyl 2-chloro-3- 10 nitrobenzoate in
1 m. of t trah drofuran@& HF) was treated with drop
H alfdiGlizdn of3 D K+ (597 mbi48 of t ek iyl ArBnélz;2MH) ,
- gg tion in THF) and was stirred overnight at room
. n‘géjral‘jur_e.8 -FhéZredétiron Ws Eonckrt ratediao 1H) .
dryness, dissolved in dichloronmethane, and washed with
15 aqueous sodi um bi carbonate and water. The organics

were dried over sodiumsulfate, filtered, and
MegbydeRtr MatBy LA i npadue itte oioneo2te8 g (1009 of the

title compound. 1H NMR (CDC13) 6 2.82 (d, J = 5.5 Hz,

3H) A godutdon3HYf, 216.56% ((t992.% muiplg ML, mﬂﬂhyI7ZHbHIbro 3-

J =8.2 H, 1H), 8.04 (J 20 =7. 8 Hz, 1H) , 8.57 (s,
niIHpbenzoate in 300 mL of tetrahydrofuran (THF) was
treated with drop wise addition of 300 mL (597 mmol) of
methylamine (2M solution in THF) and was stirred overnight
at room temperature. The reaction was concentrated to
dryness, dissolved in dichloromethane, and washed with
aqueous sodium bicarbonate and water. The organics were
dried over sodium sulfate, filtered, and concentrated in
vacuo to give 20.8 g (100%) of the title compound.
'H NMR (CDCl;) & 2.82 (d, J = 5.5 Hz, 3H), 3.9 (s, 3H),
6.65 (t, J= 7.8 Hz, 1H), 7.97 (d, J = 8.2 Hz, 1H), 8.04 (J
= 7.8 Hz, 1H), 8.57 (s, 1H).

MS Calcd.: 210; Found: 211 (M+H).

Methyl 3-amino-2-methylaminobenzoate
A solution of 20.7 g (98 mmol) of methyl 2-

methylamino-3-nitrobenzoate in 1200 ml of methanol was
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M5 Cal cd.: 210; Found: 211(M+H). Met hyl

3-am no- 2- net hyl am nobenzoate A solution of 20.7 g (98
woreb)i@i2 met hyl 2- 25 net hyl am no- 3- ni t r obenzP@Er/ES1006/015646

1200 nL of nethanol was WO 2006/116412

PCT/ US2006/ 015646 81 inerted with nitrogen. To this

solution was added 5 g (2.3 nmmol) 10% pal | adi um on

carbon (50% wet). The reaction was purged with

hydrogen and stirred under ball oon pressure hydrogen

- heicabgbyst waschemousd by ohi lhsakikargSsand (2.3
ln%ﬁée%iP%thelmasacohcentrategnln vacuo to give 17.5%3(
7408 Polgehu ke ROm MyLAlsty | 18 FedRfion v
1- met hyl - 2-oxa-1, 3-dih (gro-l.H-be zim.dazagl e-7- 1%0
pu]égggo%%qfe ¥§r89§8l uEl”iY n o lrf'/e.cg e er%%r])o% pressure
Met hyl 3-ami_nq- 2- t hyl ninoanzoate i n Q?O nmL _of :
hyHEpP&Ry 4061 U dhr wabhadifed 236 5 W71 1AENRHeT ) gf frltration
1,1' -carbonyl dii mdazole and the reaction was stirrgd5
angy&hei gHtl tdtaticodim € erpRraRkFateFhd 1y 3Rt thondWas 17> 9
heated at 50 C for 2 h and allowed to cool to room
(9P&hpefathretdléPnFgRPOUTHe reacti on was concentrat ed
in vacuo and the residue was dissolved in 1 L ethyl
MSagefatle: afA:wished:wiBh (MO8)nlL of water. The organics
were dried over sodiumsulfate, filtered, and
concentrated in vacuo to 20 a residue. The residue was
purified by flash chromatography eluting with a
Mesalklt i on of 156%tehyb-ocxcetlatBe/ddinyldror-d ik {deare nticlagiodes -7~
7.22 g (78% of the title
carboxylate
To a solution of 17.5 g (97 mmol) of Methyl 3-amino-2-
methylaminobenzoate in 550 mL of tetrahydrofuran was added
20.5 g (146 mmol) of 1,1’-carbonyldiimidazole and the
reaction was stirred overnight at room temperature. The
reaction was heated at 50 °C for 2 h and allowed to cool to
room temperature overnight. The reaction was concentrated
in vacuo and the residue was dissolved in 1 L ethyl acetate
and washed with 400 mL of water. The organics were dried
over sbdium sulfate, filtered, and concentrated in vacuo to
a residue. The residue was purified by flash
chromatography eluting with a solution of 50% ethyl
acetate/dichloromethane to give 7.22 g (78%) of the title

compound.

'H NMR (CDCls) & 3.59 (s, 3H), 3.95 (s, 3H), 7.08 (t, J =

7.8 Hz, 1H), 7.27 (d, J= 7.8 Hz, 1H), 7.52 (d, J = 8.2 Hz,
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compound. 1H NMR (CDC13) 6 3.59 (s, 3H) , 3.95 (s, 3H
, 7.08 (t, J = 25 7.8 Hz, 1H), 7.27 (d, J = 7.8 Hz,
waRk)os/176452 (d, J = 8.2 Hz, WD 2006/ 116412 PCT/US2006/015646
PCT/ US2006/ 015646 82 1H) . MsS Cal cd.: 206; Found:
207( M+H) . 82
1- Met hyl -7-(1-propyl butyl)-1, 3-di hydr o- 2H benzi m dazo
-2- 5 one A solution of 85 nm (17 muol) of
propyl magnesi um chl oride (2M solution in diethyl
Fther) was diluted with 10 nL of diethyl ether and
cooled in an ice bath. To this solution was slowy

ded.1.0 4_85 nr thyl 1 10
MSﬁQ?ﬁ??lé-%ggglngaggggég?ﬁiggénﬁinidazole-?-carboxylat

e and the reaction was stirred overnight at 35 C. The
reaction was quenched with 50 nL of nethanol, 100 nL

of water, and 10 EL &é 15 queou hygr hloric acid. ,
- heh Rhoes U R PP BTk kT GL DU e BOn L g Rzl 2

di ethyl ether and twice with 50 15 nL of
ongi chl oronet hane. The organics were conbi ned, dried

over sodiumsulfate, filtered, and concentrated_in ,

vacho 1olulaieesicfued - Thitgh r di’duBMRhs of s s HFPEY TR IHBES Tum

m. of ethanol and 10 nL of 6N aqueous hydrochloric
chacrddead 2Ndd¢edutthe im fiarbvwastheat edad digucedopizh 10

h and then concentrated 20 in vacuo. The resulting .
mLr edi ddieewapl diesbelrverhd ncodied| dromst hane &¥dhwashédg this

wi t h aqueous sodi um bi carbonate. The organics were
sollnkédnowers setibwuhy sabfiatie,1.f0 | ¢ erléd 8 Sammholdoneenmeshed 1-

in vacuo to give 1.05 g of crude 1-nethyl-7-
methyl-2-oxo-1,3-dihydro-1H-benzimidazole-7-carboxylate and
the reaction was stirred overnight at 35 °C. The reaction
was quenched with 50 mL of methanol, 100 mL of water, and
10 mL of 1N aqueous hydrochloric acid. The aqueous mixture
was extracted with 50 mL of diethyl ether and twice with 50
mL of dichloromethane. The organics were combined, dried
over sodium sulfate, filtered, and concentrated in vacuo to
a residue. This residue was dissolved in 50 mL of ethanol
and 10 mL of 6N aqueous hydrochloric acid was added. The
mixture was heated at 75 °C for 2 h and then concentrated
in wvacuo. The resulting residue was dissolved in
dichloromethane and washed with agueous sodium bicarbonate.
The organics were dried over sodium sulfate, filtered, and
concentrated in vacuo to give 1.05 g of crude l-methyl-7-

(l-propylbut-l-enyl)-1,3-dihydro-2H-benzimidazol-2-one,

which was used without further purification in the next



10

15

20

25

(1- propyl but-1-enyl)-1, 3-di hydr o- 2H benzi m dazol - 2- one
, 25 which was used without further purification in
W b@onext2 WO 2006/ 116412 PCT/ US2006/ 015646 83PGI/ER2000MB5646
Cal cd.: 244; Found: 245(MtH). The crude material was
di ssolved in 50 nL of nethapggl and inerted with
nitrogen. This solution was treated with 300 ng (2. 16
nmol ) of 10% pal | adi um on carbon (50% wet), purged
with 5 hydrogen, and stirred under balloon pressure

hydr for, 36 LT 1 r e ;
s T BB Tt ol AR} SRty DIVt paverian

ikl o ate d |
2L ROy bl 14 gl £ BCRPSTore. Bf Cgoq oL to SHith

~met hanol / di chl oronet hane. The resulting. i r
nitEggshe wasPt?i ﬁﬂnﬂlgite]dj% Vﬁsditéie?%%e%t %elrj't%angﬁbl hg (2.16

filtered. The filtrate contaiged t Jitlg co ouno!i with
nnetongt wdh RA4AECE Ugittht CBFPER um Hent' P ed PULYIS

Impurity, was concentrated in_vacuo. The resjdye thusf
hy$ingshedaP71G P rehadldRedPPrhlPAB FEGS TSt oirogen tor

wi thout further purification. 15 MS Calcd.: 246;
36 Found: Ty @ﬁmﬁﬂyst was removed by filtration and the

2-Chl oro-I-nethyl-7-(1-propyl butyl)-1H benzi m dazol e
£1 Theate udenbemstiatied/ - (2- praspid-but yiihe 1cgude  residue thus
di hydr obenzi m dazol -2-one (710 ng, 2.88 mmol) was ,
obtlh ssed veds2@uim fiedrbywff lxss pHoroust eyehivr pdetang with
heated at 100 C overnight. The reaction was allowed
a taxaedle tof r 36mM mé emgpes Al di eh howdorcenicane r at efhe¢nresulting
vacuo. The residue thus obtained was dissolved in
imgﬁl_wl acetare, washedrwktbatadueetishsodiemhyl ether and
i carbonate, dried over sodiumsulfate,
filtered. The filtrate contained the title compound along
with a small amount of an unidentified dimpurity, was
concentrated in vacuo. The residue thus obtained (710 mg)
was used in the next reaction without further purification.

MS Calcd.: 246; Found: 247 (M+H).

2-Chloro-l-methyl-7- (l-propylbutyl)-1H-benzimidazole

The crude l-methyl-7- (1l-propylbutyl) -1, 3-
dihydrébenzimidazol—Z—one (710 mg, 2.88 mmol) was dissolved
in 10 mL of phosphorous oxychloride and heated at 100 °C
overnight. The reaction was allowed to cool to room
temperature and concentrated in vacuo. The residue thus
obtained was dissolved in ethyl acetate, washed with
aqueous sodium bicarbonate, dried over sodium sulfate,

filtered and concentrated in vacuo to give 655 mg (86%) of
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25 filtered and concentrated in vacuo to give 655 ng
(86%9 of WD 2006/ 116412 PCT/ US2006/ 015646 84 the
W0 2aoba1@ezrpound, which was used in the next stBPEI/US2006/015646

wi thout further purification. M5 Calcd.: 264; Found:
265(MtH) . 5 8

N- (4- Br ono- 2- et hoxy- 6- net hyl4phenyl )-1-methyl-7-(1-
propyl butyl)-1H benzi m dazol - 2- am ne Hydrochl oride A
neat m xture of 100 ng (0.38 nmol) of 2-chloro-1-

thyl -7-(1- | but wl ) - i yd I d
SIS TSRO B S pent 1 o o 20108 oot
fu%@%sﬁ heat ed_, 10 .at 100 C overni ght. The reacti on was

PO g6 ¥enper at ure and the resi due was

di ssolved in 10 nL. of i | oromet hane, washed with
MS e k59 - dre &Y %n%bd%@%ﬁg%} fate, filtered, and

concentrated in vacuo. This residue thus obtained was
purified by preparative HPLC to give the 15 title

conmpound as the trifluoroacetic acid salt._The js_alt
N- (rsBeprse ol Vet h o Yret tagphy Bpee Y &bt banar Kl -7 - (1-

hydrochloric acid (1N solution in diethyl ether). The
prepy libionl wabi-leemzint datel -2 nandeaolydrgriécsddry

(23% of the title conpound as the hydrochloric salt.

20 AHNNRR [CDEIR)e 0. 8P0(tmg J (6. 384mmel)eHpf 2-2hleme-1-

4H, 1.71 (m 4H), 2.12 (s, 3H), 3.40 (m 1H), 3.82
met{Byl3H) (1-Br88ylsut 8H) r 16-08n¢snideyole. nds. DO3 (wy (0.76

1H), 7.03 (s, 1H, 7.09 (t, J =7.2 Hz, 1H), 7.34 (br
mmé1l) lk)e Mofahed2rmddBpxFodndetUgddphailamide was heated
at 100 °C overnight. The reaction was cooled to zroom
temperature and the residue was dissolved in 10 mL of
dichloromethane, washed with water, dried over sodium
sulfate, filtered, and concentrated in vacuo. This residue
thus obtained was purified by preparative HPLC to give the
title compound as the trifluorocacetic acid salt. The salt
was dissolved in methanol and treated with hydrochloric
acid (1N solution in diethyl ether). The solution was
concentrated in vacuo to give 40 mg (23%) of the title
compound as the hydrochloric salt.
ly NMR (CDCls) & 0.87 (t, J = 7.4 Hz, 6H), 1.26 (m, 4H),
1.71 (m, 4H), 2.12 (s, 3H), 3.40 (m, 1H), 3.82 (s, 3H),
3.89 (s, 3H), 6.93 (s, 1H), 6.97-6.99 (m, 1H), 7.03 (s, 1H),
7.09 (¢, J= 7.2 Hz, 1H), 7.34 (br s, 1lH).

MS Calcd.: 443; Found: 444 (M+H).
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descri bed bel ow were prepared in a simlar
waawbalcs1Exanpl e Structure Nanme Physi cal

met hod.

Dat a PCT/US2006/015646

1-met hyl -7-(1- propylbutyl) -N/ (2,4,6- S Calcd.: 2
N trinmet hoxypheny 411; Foundgs />-NH O 1)-1H N
benzi m dazol - 2- 412 (M+H) HCI am ne 0- Hydrochl oride
1H NV\R (CDC13) 6 0.87 (t, 6H, J =7.0 Hz); 1.26 (br
s, 6H); 1.67-1.70 (m 4H); 2. 19 N-nmesityl-1- (s,
Coﬁﬁbun&sz%esgr%%gﬁlbglg%'ﬁé%e §§é§5 B d XM ar method.
propyl butyl) - ;7 N 3. 73}(3, ;
zim dazol -2- 5.56 (br s, am ne 1H); 6.92 (s, 3H);
Tag(i%?l(br s, 1H ; 7.30
Example |Structure Name Physical Data
l-methyl-7-(1-
propylbutyl)-N-
/ (2,4,6-
. MS Calcd.:
2 N o [rimethevehenylyyy, Togung
N benzimidazol-2- 412 (M+H) .
HC|/(3 amine
o— Hydrochloride
'H NMR (CDCls)
6 0.87 (t, 6H,
J = 7.0 Hz);
1.26 (br Sy
6H); 1.67-1.70
(m, ); 2.19
/ N-mesityl-1- ( H); 2.28
N methyl-7-(1- ( 3H); 3.35
3 »~—NH propylbutyl) - ( s, 1H) ;
N 1H- 3.73 (s, 3H);
benzimidazol-2-|5.56 (br s,
amine 1H); 6.92 (s,
3H); 7.07 (br
S, 1H); 7.30
(br S, 1H) ;
MS Calcd.:
363; Found:
364 (M+H).




(br s, 1H; M Calcd.: 363; Found: 364 (MtH). WO

2006/ 116412 PCT/ US2006/ 015646 86 1H NVR (CDC13) 8
wO286/1{d¢412J = 7.4 Hz, 6H), 1.70-1.83 (m PCT/US2006/015646

N-(4-bronmo-2- 4H), 2.12 (s, methoxy-6- 3H), 3.21-3.27

met hyl phenyl)- (m 1H), 3.8%) N _ (s, 3H), 3.89

/ >-NH Owveet hyl p7-ropyl) -1- (s, 3H), 6.93 4/ N/ \

net hyl -1H (s, 1H), 6.96 benzi m dazol-2- (d, J = 7.6

HCO amne Hz, 1H), 7.03 Br (s, 1H), 7 . 07-

Hydrochloride 7.11 (m 1H),| 7.35 (s, 1H. Ms Gaixd.cbdCls)
415; Fqund: 416 (MtH). 1H NMR (CDC13 ) $ 0.86 (t, J =
7.4 Hz, 6H),
1.70-1.83 (m,
N-(4-bromo-2- i), 2.12 (s,
methoxy-6- 3H), 3.21-3.27
d methylphenyl) - (m, 1H), 3.82
7-(1- (s, 3H), 3.89
)—NH OMe (s, 3H), 6.93
4 N ethylpropyl)-1- ¢ 4
methyl-1g- | (8- 1), 6.96
benzimidazol-2- (d, J=7.6
HCl Br amine (H Z’ 11HH>> ’ 77 '0073
, s, P .07~
Hydrochloride 7.11 (m, 1H),
7.35 (s, 1H).
MS Calcd.:
415; Found:
416 (M+H).
'H NMR (CDCls)
6 1.39 (d, J =
6.9 Hz, 6H),
2.12 (s, 3H),
/ N-(4~Bromo-2- {3.82 (s, 3H),
N methoxy-6-~ 3.86 (s, 1H),
ZF—NH OMe methylphenyl)-]3.93 (s, 3H),
5 N 7-isopropyl-1-|5.87 (m, 1H),
methyl-1H- 6.92 (s, 1H),
benzimidazol-2-|7.00-7.10 (m,
Br amine 3H), 7.36 (m,
1H). MS
Calcd.: 387;
Found: 388
(M+H) .




8 1.39 (d, J = 6.9 H, 6H), 2.12 ( s, 3H ,

N-(4-Bronpo-2- 3.82 (s, 3H), N nethoxy-6- 3.86 (s,
WQ@RHos/116412>- NH Ove net hyl phenyl ) - 3.93 (s, 3H)PCBUS2006/N5646

7-isopropyl-1- 5.87 (m 1H), [/ nmethyl-1H 6.92 (s,

1H), - benzi m dazol - 2- 7.0877.10 (m Br am ne 3H)

7.36 (m 1H). M5 Calcd.: 387; Found: 388 (MtH). WO

2006/ 116412 PCT/ US2006/ 015646 87 1H NMR (CDC13) 6

212 ¢ 3H)—3—66—(s—F—fbi-sH(4—3H+—3-% 55
Ove nethoxyphenyl) SFD 3.80 ( s, net HNFM%4 (CBCLs)
6H), 612 (m 1H), 6 N ox|6- 6.50 (d, ={ i ONet+ BREe(s,
meth~'{8.1 Hz , 1H), N nethyl phenyl) 1-netBH)-| 3H66 (s,
6.75-6,88 (m c- benzinidazol-g;[ggg%4q.95-ZHDQ 3.77 (s,

MeO O O OMe methoxyphenyl) BH) 14 63Hn)8o (S,
__N_ 4__ 4
methyl] ( 6.12 (m, 1H),
chloro-2-~
N —6— 6.50 (d, J =
° O pNi_ oM | TMSThOxY 8.1 Hz,1H)
N methylphenyl) - . ’ ’

6.75-6.88 (m,
6H), 6.95~7.00
(m, S5H), 7.41

l-methyl~1H-
g |benzimidazol-2-

amine (m, 1H). MS
Calcd.: 529;
Found:
530 (M+H) .

‘H NMR (CDCl3)
5 0.99 (t, J =

7.2 Hz, 3H),

2.00-2.25 (m,

2H), 2.12 (s,

3H), 3.74 (s,

1H),

N-(4-chloro-2-|3.75 (s, 3H),

MeO methoxy-6- 3.77 (s, 3H),
O methylphenyl)- | 4.47 (t, J =
d T-11-(4- 7.2 Hz, 1H),

7 O )>—NH  OMe methoxyphenyl) 6.76 (d, J =

N propyl]-1- 2.4 Hz,1H),
methyl-1H- 6.82 (d, J =

o benzimidazol-2-| 8.7 Hz,1H),

amine 6.86 (d, J =

2.4 Hz,1H),

7.05-7.20 (m,
4H), 7.37 (m,
1H) . M3
Calcd.: 449;
Found:
450 (M+H) .

Example 8
{2-{ (4-Bromo-2-methoxy-6-methylphenyl)amino] -1l-methyl-1H-

benzimidazol-7-yl} (4-methoxyphenyl)methanone.
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amne (m 5H), 7.41 (m 1H). M5 Calcd.: 529; Found:
530 (MtH) . 1H NWR (CDC13) 6 0.99 (t, J = 7.2 Hz,

W@R0s/1163100-2. 25 (m  2H), 2.12 (s, 3H), 3. 74PCHUS2006/015646
1H), N-(4-chloro-2- 3.75 (s, 3H), MO nethoxy-6- 3.77
(s, 3H), nmethylphenyl) - 447 (t, J =7-[1-(4- 7.2
Hz, 1H), 7 %A N N---NH Me nethoxyphenyl) 6. 7 6 (d, J

propyl]-1- 2.4 Hz,1H), nethyl-1H 6.82 (d, J = cl

benzi m dazol -2- 8.7 Hz,1H), amne 6.86 (d, J = 2.4

Hz, 1H) , 7.05-7.20 (m 4H), 7.37 (m 1H. M
h. 449; Found: 450( MtH).

N
)—NH OMe
N

Br

7- (4-Methoxybenzoyl)-1-methyl-1, 3-dihydro-2H-benzimidazol-
2-one

A solution of 12 mL (6.00 mmol) of 4-methoxymagnesium
bromide (0.5M solution in THF) was diluted with 15 mL of
THF and cooled in an ice bath. To this solution was slowly
added 309 mg (1.50 mmol) of l-methyl-2-oxo-2,3-dihydro-IH-
benzimidazole-7-carboxylic acid methyl ester and the
reaction was stirred for 24 h at 60 °C. The reaction was
quenched with water. The aqueous mixture was extracted
with ethylacetate. The extract was washed with 1IN agqueous
hydrochloric acid and brine, dried over magnesium sulfate
and concentrated in vacuo. The residue was purified by
column chromatography eluting with 20 - 70% ethyl acetate /
n-hexane to give the title compound (148 mg, 35%).
'H NMR (DMSO-ds) & 3.00 (s, 3H), 3.87 (s, 3H), 6.98 (d, J =
8.1 Hz, 1H), 7.00-7.15 (m, 3H), 7.19 (d, J = 8.1 Hz, 1H),
7.81 (d, J= 7.2 Hz, 2H).

MS Calcd.: 282; Found: 283 (M+H).
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Exanpl e 8
{2-[ (4- Brono- 2- net hoxy- 6- met hyl phenyl ) am no] - 1- net hyl -
WO pbochenri m dazol - 7-yl } (4- met hoxyphenyl ) net hanPCEUSAMB/015646

2006/ 116412 PCT/ US2006/ 015646 88 MO O N />-NH Ow
N Br
8

7- (4- Met hoxybenzoyl ) - 1- net hy?- 1, 3-di hydr o- 2H benzi m da
zol - 2-one A solution of 12 nL (6.00 mmuol) of
4- met hoxymagnesium 5 brom de (0.5M solution in THF)

diluted with. 15 n of . e cpol £d. ' -
pgiprerd et ey - LA S e
0 tg:gjf? of 1-nethyl-2-o0xo0-2, 3-di hydro-1 H
€ 'Hi dazol e- 7-carboxylic acid methyl ester and the

reaction was stirred f 24 h at .6 . The .reacti.on
was® 10TddeNERed Kt h er .mgThe(gqg%gus Wt ur e s 47

extracted wth ethylacetate, Th t t
e SR S IO AN e ST A B F Lty bt -one

over nmagnesiumsulfate and concentrated in v Guo., The
wag esiigge ptRi fied By €8l &ﬁpﬂﬁ%%gpéﬁﬁy% erdiengand
with 20 - 70% ethyl acetate / 15 n-hexane to give the
heated eatoPduncc (28 $ 1350) .TheH KMCLERMBOYES) BlipvwRd to
(s, 3H , 3.87 (s, 3H , 6.98 (d, J = 8.1 Hz, 1H),
codl 0Bo7.rten njeBbdrat7un® aad engentiptedHin vacuo. The
residue <thus obtained was dissolved in ethyl acetate,
washed with aqueous sodium bicarbonate, dried over
magnesium sulfate, filtered and concentrated in wvacuo to
give 124 mg (80%) of the title compound, which was used in

the next step without further purification.

MS Calcd.: 300; Found: 301 (M+H).

{2-[ (4-bromo-2-methoxy-6-methylphenyl)amino]-1-methyl-I1H-
benzimidazol-7-yl} (4-methoxyphenyl)methanone

A mixture of 120 mg (0.399 mmol) of (2-chloro-1-
methyl-1H-benzimidazol-7-yl) (4-methoxyphenyl)-methanone and
216 mg (0.998 mmol) of 4-bromo-2-methoxy-6-
methylphenylamine in 0.5 ml of l-methyl-2-pyrrolidone was
heated at 100 °C for 20 h. The reaction was cooled to room
temperature and the residue was dissolved in
dichloromethane, washed with water, dried over magnesium
sulfate, filtered, and concentrated in vacuo. This residue

thus obtained was purified by preparative HPLC to give the
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7.81 (d, J =7.2 Hz, 2H . Ms Calcd.: 282; Found: 283
(MtH) . 20 WD 2006/ 116412 PCT/ US2006/ 015646 89
W@ 2006hi@iDd- | - met hyl - 1H benzi mi dazol - 7- yl ) ( 4- nepdIDKYPhEOL5646
yl)- methanone A mi xture of 145 ng (0.514 mmol) of
7- (4- 0
nethoxybenzoyl)-l-nethyl-1,§-dihydro-ZFLbenzinidazoI-Z
-one 5 was dissolved in 1.5 nL of phosphorous
oxychl oride and heated at 100 C for 18 h. The reaction
. was al | owed .t I grat ;e . Th 1t
e cERrarad fa SBRL5 RSB ERe T S S ned hes
di ssol ved in ethyl, .acetate S i u
1 oG R baRat B G | B0 CSTEE 100 Mngetl T Sl Far 2TuS00S
filtered and concentrated in vacuo to._ give.124 .
S8 DLF=ERENTEET SCoRPonTEY VI YEE LSRGt e { Rl tered
anggg;négggaé“tggi%w&%%igop%ri'Je' carion M Caledin, title
{2-[ (4-brono- 2- net hoxy- 6- et hyl phenyl ) am no] - 1- net hyl -
comppu@dnzi mi dazol - 7-yl } (4- met hoxyphenyl ) net hanone A
m xture of 120 ng (0.399 mmol) of (2-chloro-|
'H metthy |l CDEL Deni i Baz 6% - 738 ) (4-mét Hoxy pHbny| 3 -#t hanodH) /
e and 216 ng (0.998 mmol) of 4-brono-2-nethoxy-6- 20
3. oret iyl pRENY| &nid%de (m GHS ,m6.6¥4 1tdwetdyt - 2-pyHEeol LHone©- 92
was heated at 100 C for 20 h. The reaction was cool ed
(df oJreof 7t BapeRH) ur @. AAd (dheJr esild8ehwas 18) ssdl- w€d7i-g0  (m,
di chl or onet hane, washed wth water, dried over
oHPRQNessUMd, J = 6.9 Hz, 1H), 7.96 (d, J = 8.7 Hz, 2H);

MS Calcd.: 481; Found: 482 (M+H).

Example 9
N- (4-Bromo-2-methoxy-6-methylphenyl)-4- (l-ethylbutyl)-3-

methyl-3H-imidazo[4,5-c]pyridin-2-amine

/
NTX—N
| »—NH OMe
N
Br

4-Bromo-3-methyl-I1H-imidazo[4,5-c]pyridin-2(3H) -one

A solution of 20.0 g (103 mmol) 3-methyl-4-nitro-IH-
imidazo[4,5-clpyridin-2(3H)-one in 168 mL 48% hydrobromic
acid was heated for 6 h at 135 °C. An additional 33 mL of
48% hydrobromic acid was added and the reaction was stirred

at 135 °C overnight. The reaction was cooled to room
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sulfate, filtered, and concentrated in vacuo. This
residue 25 thus obtained was purified by preparative

woR@11@1yi ve the WO 2006/ 116412 PCT/ US2006/ 0 1BGHES2080015646

title conpound as the trifluoroacetic acid salt. The
salt was dissolved in ethylgpcetate and washed with
aqueous sodi um bi carbonate, " dried over magnesium
sulfate, filtered and concentrated in vacuo to give
30 ng (16% of the title 5 conpound 1H NVR (CDC13) 8

te ﬁ%%a@§r64k%nd %ﬁ§§n5%§%4k%ﬁx>J1%% 1gﬁﬁ'wat%%ggs The
7..06 o
re%'g%{?gzoﬂ(u”y 2 H% ?déélsF%,% re %& %HQOY 1%352 72o6gtdgn of
12éx ﬁﬁf7 éatuered:La&ﬁ%éﬁgCdammgg}umFo%ggdréffdéN%FD The
hoxy- 6- met hyl phenyl ) - 4- ( 1- ethylbutyl)
Pr§cgﬁéd§ﬁ$ﬁ 3139 n#JdJaE%{%d 528 pyrsaeR- ZVJéiﬁ ne00 NIl watsr and
H Ove N 15 Br
dr&eér G0 -33-TREWYR - PEE nREasd] 4. 5- oy idhh- 2O3H)ivend 7.A8 ¢
solution of 20.0 g (103 mml) 3-nethyl-4-nitro-IH
(7o) daFoBestdfgyr ip@roﬁu@(tsﬁ)s ané lightl &8 IHowg®lids.
hydrobrom ¢ acid was heated for 6 h at 135 C. An
'H 2Rt i(BHEP-33) nb of8.520 (88%s=shydriolroonitHacdd was addediz),
and the reaction was stirred at 135 C overni ght. The
T.PéadiHondwas/ eodl.€dHizo ,r ddm71 (1H, s).

MS Calcd.: 227; Found: 228 (M+H).

(E)—4—(Hex—3—en—3—yl)—3—methyl—lﬂlimidazo[4,5—c]pyridin—
2 (3H) -one

A mixture of 0.68 g (3.0 mmol) of 4-bromo~-3-methyl-1H-
imidazo[4,5-c]lpyridin-2 (3H)~one and 0.17 g (0.20 mmol) of
PdCl.dppf-dichloromethane complex was dissolved in 12 mL of
toluene and treated with 3.8 mL (7.7 mmol) of 2N sodium
carbonate and 0.72 g. (3.6 mmol) of (Z)-2~(hex-3-en-3-
yl)benzo[d] [1, 3,2]dioxaborole. The resulting mixture was
heated to 90 °C for 5 h, partitioned between water and
ethyl acetate, filtered to remove fine precipitates and
extracted with ethyl acetate. The combined organic layers
were washed with brine, dried over sodium sulfate, filtered

and concentrated in vacuo. The brown oil thus obtained was

o\

purified by flash chromatography eluting with a 25%

methanol/dichloromethane mixture to give 0.40 g (58%) of
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WD 2006/ 116412 PCT/ US2006/ 015646 91 tenperature and
guenched into 1675 nL ice water. The resulting slurry
wor®eatj4ust ed to pH 9 by the addition of 125 PLT/US2006/015646
sat urat ed aqueous anmoni um hydroxi de. The precipitate
was filtered and washed w tg,200 mL water and 5 dried

in a vacuum oven at 50 C overnight to give 17.58 g
(75% of the title product as a light yellow solids.
1H NWR (DVSO-d6) 5 3.54 (3H,s), 7.08 (1H, d, J = 4.9

y .9 = o{dy, S). M
enfBipd Sl e ntediodb ol
E) - 4- (Hex- 3-en-3-yl ) - 3- hyl -1 H.i i . B- i dj

' R (GG ol A ikt (% of - 0768 g G 0ot Gt s .
- ToRe T O EE 3 (18 202wy o 2- 96 (2 4TS Cla ),

PdC 2dppf - di chl th I di I ' 2
3.4 6974 oPuend 4fd [Tbat bd w th 5.5 RE) (707 ol ord2n -

sodi um carbonate and 0.72 g, (3.6 l) . of
5.3 220 (he3@ 30Hh- 34, yV) Behz o[ F[ 4, é?g?gi 0%HboP8l &) - The

resulting mxture was heated to 90 C for 5 h,
MS paal¢di onedl betowed: wadér (Mhd) 20 et hyl acetate,

filtered to renove fine precipitates and extracted

wWith ethyl acetate. The conbi ned organic |ayers were

washed with brine, dried over sodiumsulfate, filtered
4- gndxgongent ra3 edethyvaddoinTHezbl dwh-ol bytrhdd noBt(Sifegne

was purified by flash chromatography eluting with a

25% 25 wetshamali/odi chif o0 oRBt kan@ .M xtrurk) t ofgi(ie G-4beg-3-

(58% of
en-3-yl)-3-methyl-1H-imidazo[4,5-c]pyridin-2(3H)-one in 30
mL of ethanol was added 0.99 g (10 mol% Pd) of palladium on
carbon (50% wet, Degussa type). The reaction was kept
under a hydrogen atmosphere via a balloon and stirred at
room temperature for 6 h. The catalyst was removed via
filtration and the filtrate was concentrated in vacuo to
give 0.33 g (91%) of the title compound as a grey oil that
solidified upon standing.
4 NMR (CDCls) & 0.81 (3H, t, J = 7.4 Hz), 0.87 (3H, t, J =
7.4 Hz), 1.12-1.29 (2H, m), 1.66-1.82 (2H, m), 1.88-1.99
(2H, m), 3.21-3.28 (1H, m), 3.67 (3H, s), 6.94 (1H, d, J =
5.2 Hz), 8.31 (1H, d, J = 5.2 Hz), 10.25 (1lH, br s).

MS Calcd.: 233; Found: 234 (M+H).

2-Chloro-4- (hexan-3-yl)-3-methyl-3H-imidazo[4, 5-c]pyridine

Prepared from 4-(hexan-3-yl)-3-methyl-IH-imidazol[4,5-
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WO 2006/ 116412 PCT/ US2006/ 015646 92 the title

conpound as a creamcolored solid. '""H NWR (CDC13) 8
wa@ei(ery, t, J = 7. 6 Hz) , 1.10 (3H, t, J =PJT/US20bZY)15646

, 2.29-2.36 (2H, m , 2.66 (2H, q, J = 7. 4 Hz) ,

3.46 (3H, s), 5.46 (1H t, %3— 7.2 Hz), 6.98 (1H, d, J

= 5 5.3 Hz), 8.28 (1H, d, = 5.1 Hz), 10.83 (1H, br

s). M5 Calcd.: 231; Found: 232 (MH).

4- (Hexan-3-yl)-3-nethyl -1 H i m dazo[ 4, 5-c] pyri di n- 2( 3H)

c]p(yE_”)le]g.rt—%eCE o—h%% onagéogdig gg (cgs 6tWérD| )meoghod described
pregrmeY 30 JRE of AT da—ﬁﬁéé‘%%ai%%? bGHg SabThatud) 15

Pd) of palladi um on carb 500 Degussa type).
benpgignidandd o ekS kelptol 3 dr ogen at rmsphere vi a

a balloon and stirred at roomterrperature for 6 _
'H TR cAtRfllyst Swls8PerB¥ed tvi & 15 44 thalti dh Bhd( %}Fﬁe rJ =
filtrate was concentratedln vacuoto ive 0.33_9
7.4 989 , ofl 10 1t-i3Y e (2Bnpdund hsP& Eﬁ'tﬁ%?t 1.95-2.04
solidified upon standing. 'H NWR (CDC13) 8 0. 81§
(2H, d) = 7.30+8)37 O1B7 {QH, 4.05) B3H,7.94 H7)- 43 (b1 89 J =
(2H, m, 1.66-1.82 (2H, m, 1.88-1.99 20 (2H, m,
5.8.R4y 3. 2843 1HHMd, 3J6F 63H,Hs),- 6.94 (1H, d, J = 5.2
Hz), 8.31 (1H, d, J = 5.2 Hz), 10.25 (1H, br s). M
MS GahTed: : 2331 ; Fooumdd : 2382 ( NaHY) .
2- Chl or0- 4- (hexan- 3-yl ) -3-nmet hyl - 3Hi m dazo[ 4, 5-c] pyri
dine 25 Prepared from
4- (hexan-3-yl)-3-nethyl -1 Himdazo[4,5 WD 2006/ 116412
N- PETHHISR006. 9 BR4%y - 83methylphenyl) 4~ (1-ethylbutyl) -3~

methyl—3HLimidazo[4,5—c]pyridin—2—amine

Prepared from according to the method described
previously for 2-chloro-4- (hexan-3-yl)-3-methyl-3H-
imidazo[4,5-c]lpyridine in 47% isolated yield.
y NMR (CDCls) & 0.84 (3H, t, J= 7.4 Hz), 0.88 (3H, t, J =
7.4 Hz), 1.14-1.32 (2H, m), 1.68-1.84 (2H, m), 1.93-2.02
(2H, m), 2.18 (3H, s), 3.24-3.31(1H, m), 3.82 (3H, s), 3.90
(34, s), 5.98 (1H, br s), 6.94 (1H, s), 7.06 (1H, s), 7.23
(14, 4, J = 4.5 Hz), 8.29 (1H, d, J = 5.3 Hz).

MS Calced.: 430; Found: 431 (M+H).

Compounds described below were prepared in a similar method.



c] pyridin-2(3H) -one according to the nmethod descri bed
previously for 2-chloro-I-nethyl-7-(1-propyl butyl)-1H

whemsiindddnzol e in 68%isolated yield. 1H NVR (BDZUSI008015646

0.80 (3H, t, J =7.4H) , 0.86 (3H, t, J = 5 7.4
Hz), 1.06-1.31 (2H, ), 1.6851.93 (2H n), 1.95-2.04
(2H 1), 3.30-3.37 (1H n), 4 05 (3H s), 7.43 (1H, d,
J= 5.4 Hz), 843 (1H, d, J = 5.4 Hz). M Calcd.:
251; Found: 252 (M+H). 10

g4-br omo- 2- met hoxy- 6- met hyl phenyl ) - 4- (1- et hyl butyl ) -

T2l

net hyl - 3Hi m dazo[ 4, 5-c] pyri di n-2-am ne Prepared
from aclcording to the nethod described previously for
Ex2mphlleor|ot duthaxan- 3- yl ) - Brafit hyl - hys1cal Data
i mdazo[ 4,5-c]pyridine ip 47% i sol ated vyi e 15 1H
_NIVR( T3) 8 0.84 (3H, 1, J = 7. 4 Hz) ,
J = (’H4 HZ), 1. 14-(1. 32 (2H, m, 1. 68-)1. 84 ) D&h 8_
1.93-2.02 (2H, m), 2.18}(3H, s), 3.24-3’ , _
3.82 (3H s), 3.90 (3H|s) . 5.98 (1H, bF , 94 gnE
(1H, s)], 7.06 (1H s) ,]7.23 (1H, d, J (& FIZJ_75
8.29 (1H, d, J = 5.3 Hz)| 20 M5 Calcd.: 43 o{:ou%d22 H,
431 (MiH) . Coppounds desfribed bel ow were %))re arZed5 n (2H,
a siml mef{ hod. WO 2006/ 116412 PCT/ USZOGI6Y01%6ZB (84, g,
Tabl e 2 | e Structur @NdmremgsiZcal Dafa 716 BWVR, 3.71
( CDC13) .O'fll!(SH, t, fethokysa+4z), 1.12(3H, s), 5.53
methylphenyl)-4- |[(1H, t, J = 7.5
10 &>—NH OMﬁ[(lE)—l—ethylbut—Hz), 5.97 (1H,
l-enyl]-3-methyl-m), 6.94 (1H, d,
3H-imidazo[4,5- |[J = 1.8 Hz),
By clpyridin-2-amine|7.07 (1H, d, J =
1.8 Hz), 7.28
(l1H, d, J = 5.4
Hz), 8.25 (1H,
d, J = 5.4 Hz).
MS Calcd.: 428;
Found: 429
(M+H) .
'H NMR (CDCls) §
0.90 (3 H, t,
J=7.3 Hz) 0.89
(3 H, t, J=7.4
Hz) 1.23 - 1.36
(2 H, m) 1.73 -
1.90 (4 H, m)
N~ (4-chloro-2- ’
methoxy-6- 2.18 (3 H, s)
methylphenyl) -7~ 3.21 - 3.31 {1
11 (1-ethylbutyl)-1-|tr ™ 3.83 (3 H,
methyl—1 - s) 3.90 (3 H, s)
imidazo[4, 5- z'gi E% g' Z>
clpyridin-2 am:Lneu_r___2'2 Hz) 6.92
(L H, d, J=1.7
Hz) 8.17 (1 H,
s) 8.62 (1 H, s)
MS Calcd.: 386;
Found: 387

(M+H) .
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(3H, t, J =7.5 Hz), 2.22 (3H, s), 2.35 (2H, m,

2.71 (2H, g, N (4-bromo-2- J=7 . 5 Hz) , 3.71
wethoeny462 (3H, s), 5.53 N N ethyl phenyl)-4- PAFpS1006/015646
=7.510 /NHOM[ (1E) -1-ethylbut- Hz) , 5.97 (1H, N
l-en 1]-3-nmethyl y ), 6.94 (JH d, 3Himdazo[4,5- J
=1.8 Hz), Br c] pyridin-2-amne 7.07 (1H, d, J = 1.8

1 dl
Hz), 7.28 (1H, d, J =5.4 Hz), 8.25 (1H d, J = 5.4
Hz) S Calcd.: 428: Found: 429 (M+H). 1H NWVR ( CDCL3)
2.8 399(3 H t, J=7.3 Hz) 0.89 (3 H, t, J=7.4 H)
Frp3el 1t (2 H m 1.73 N (4-chloro-2- 1.90 (4 H,

4—?5*[?Eh%&%ime€%fh Aényl S%Eno]—1—(2—hydroxyethyl)—1H¥
benzimidazol-7-yl]lheptan-4-ol

OH OH

Methyl-2-chloro~3-nitrobenzoate

A slurry of 20 g (99 mmol) of 2-chloro-3-nitorobenzoic
acid in 800 mL dichloromethane was cooled iﬁ an ice bath.
Dimethylformamide (0.40 ml) was added to the reaction
mixture followed by dropwise addition of 13.85 g (109 mmol)
of oxalyl chloride. The reaction was allowed to warm to
room temperature and was stirred for 6 h. Methanol (200 mL)
was added dropwise and the reaction was stirred overnight.
The solvent was evaporated in vacuo. The residue was
triturated with n-hexane. The resulting solid was
collected by filtration, washed with hexane and dried in
vacuo to give 21.0 g (98%) of the title compound.
W NMR (CDCls) & 3.98 (3H, s), 7.49 (1H, t, J = 8.4 Hz),
7.84 (lH, dd, J= 1.8, 8.4 Hz), 7.96 (lH, dd, J= 1.8, 8.4

Hz) .

Methyl 2-[ (2~hydroxyethyl)amino]-3-nitrobenzoate

To a solution of 4.70 g (21.9 mmol) of methyl 2-
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3.21 - 3.31 (1 ethyl phenyl)-7- 11 N>-NH O-

(1-ethylbutyl)-1-H m 3.83 (3 H NNethyl-1H s)
wW@2®6/1(631H, s) imdazo[4,5- 5.93 (1 H s) c] PCT/US2006/015646

pyridin-2-amne 6.81 (1 H d, C J=2.2 Hz) 6.92 (1 H

d, J=1. 7 Hz) 8.17 (1 H s§gg8.62 (1 H s) M5

Cal cd.: 386; Found: 387 (MtH). WD 2006/ 116412

PCT/ US2006/ 015646 95 Exanple 12 4- [2- [ (2,

4- Di met hyl phenyl ) ami no] -1- (2-hydroxyethyl) -1H

ch?/g?éi— .—gﬁ{:globérﬁéjat{%pt fﬁ@lmL% B wh af!éﬂ (ﬂpﬁﬂlse

'oro nitro enzoate A slurry of

3OQHQﬁ% Of 25 CQ£8580§aBE£g Rﬁnghgl Q%g%EQJﬁpomgkture was

OI‘ OITE hane was "coo0 In an

re@huxegylggégan]deh£o 49hn1)rggs aggeqﬂgg té@hééﬁ%%éégh to

dryness, dissolved in ethyl acetate, and washed aqueous
sodium hydrogen carbonate and water. The organics were
dried over magnesium sulfate, filtered, and concentrated in
vacuo to give 5.00 g (20.8 mmol, 95%) of the title compound.
'H NMR (CDCls) & 1.68 (1H, br), 3.12 (2H, dd, J = 4.8, 10.2
Hz), 3.85 (2H, t, J= 4.8 Hz), 3.92 (1H, s), 6.69 (1H, t, J

= 8.1 Hz), 7.96 (1H, dd, J= 1.8, 8.1 Hz), 8.09 (1H, dd, J

I

1.8, 8.1 Hz), 8.72 (1H, br).

MS Calcd.: 240; Found: 241 (M+H).

9-Nitro-2,3-dihydro-4, 1-benzoxazepin-5(1H) -one
To a solution of 2.00 g (8.32 mmol) of methyl 2-[(2-

hydroxyethyl)amino]-3-nitrobenzoate in 150 mL of THF was

added dropwise 6N HC1l (100 mL) at 0 °C and the mixture was

stirred for 30 min. The reaction mixture was refluxed for

16 h. After being cooled to room temperature, the mixture

was diluted with water (150 ml), and concentrated in vacuo.

The residue was dissolved in ethyl acetate and washed with
aqueous sodium hydrogen sulfate and water. The organics was

dried over magnesium sulfate, filtered, and concentrated in
vacuo to give 1.03 g (5.00 mmol, 60%) of the title compound.

'H NMR (CDCls) &: 3.91-3.95 (2H, m), 4.58-4.61 (2H, m), 6.79
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m xture followed by dropw se addition of 13.85 g (109
mmol ) 10 of oxalyl chloride. The reaction was all owed
WO 006at631L 0 room tenperature and was stirred POF/US2006/015646
Met hanol (200 nL) was added dropwi se and the reaction
was stirred overnight. Thegsolvent was evaporated in
vacuo. The residue was triturated with n-hexane. The
resulting solid was 15 collected by filtration, washed
wi th hexane and dried in vacua to give 21.0 g (98%

28,5 ¢ S NG BT GBS ey e
(15, 188, pad oottt el oreson tilhensial o S0 at !

sol ution 4.70 g (2 of methyl 2 WO
MS 2%@%?@164258 bchPeR3boEP glgggg; *96

chl oro-3-nitrobenzoate in 300 nL of THE was added

dropwi se 300 nmL of 2-ethanolam ne (80 nmol) and the

m xture was _refluxed over night. The reaction was
9-pwheentr arddhyerodhyhebenzaragsPiBa i AT RYL acet at e,

and washed aqueous 5 sodi um hydrogen carbonate and

wat &r . sqhet begyarfiics SR emadr { a4 dv eGragn&d um—nitro-2, 3-

sulfate, filtered, and concentrated in vacuo to give
diByB8@og4( 20h8nmnehzedb9y S6fL H) henei t1e SPpolkd. of' HefRnoLl

(CDC13) 8 1.68 (1H, br) , 3.12 (2H, dd, J = 4. 8, 10.2
wablzinext®s (WRHh tnidregdns8 Fe) thdsozsqluisw) , waseedded, 100

t, J 10 =8.1 Hz), 7.96 (1H, dd, J = 1. 8, 8.1 Hz) ,
mg8.d¥9 {AH, pdilladium br8,c@8rdoniz) 508. #2t()1Hndr fhe reaction
was purged with hydrogen and stirred under balloon pressure
hydrogen for 6 h. The catalyst was removed by filtration
and the filtrate was concentrated in vacuo to give 430 mg
(99%) of the title compound.
y NMR (CDsOD) &: 3.00-3.03 (2H, m), 3.77-3.80 (2H, m), 5.95
(14, t, J = 8.4 Hz), 6.25 (1H, dd, J = 1.5, 8.4 Hz), 6.56
(1H, dd, J = 1.5, 8.4 Hz).

MS Calcd.: 178; Found: 179 (M+H).

4,5-Dihydro-7H-imidazo[4,5,1~j7k] [4,1]lbenzoxazepine-2,7 (1H) -
dione

To a solution of 200 mg (1.13 mmol) of 9-amino-2,3-
dihydro-4, 1-benzoxazepin-5(1H)-one in 20 mL of THF was
added 280 mg (2 mmol) of 1,1’-carbonyldiimidazole and the
reaction mixture was stirred overnight at room temperature.

The reaction mixture was heated at 50 °C for 4 h and
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M5 Cal cd.: 240; Found: 241 (M+H).
9-Nitro-2, 3-di hydro-4, 1- benzoxazepi n-5(1H) -one 15 To
wa@2@eliud4ion of 2.00 g (8.32 mml) of nethyl 2-PCRUS2006/015646
hydr oxyet hyl ) am no] - 3-nitrobenzoate in 150 nL of THE
was added dropwi se 6N HC (91800 m) at 0 C and the
m xture was stirred for 30 mn. The reaction m xture
was refluxed for 16 h. After being cooled to room
tenperature, the mxture 20 was diluted with water
150 .m and concentrated_ jn T es] Was
alé?xgggl v%%i ichooejt h)iflo a%%?ggt et%%g%{éﬁjé%'whﬁhé z‘lqeﬁateé:gcul\;gl was
sodi um gygro en sul fate and water, .The organics yas,
CORrPRETBVE nBF it ebfff &6 FFPI@Y8gMegngitssotved 1n a
_concentrated_ in vacuo t ive 1.03 g (5.00 mol,. 60% .
nigFurfe ¢f t|e§hé/&np%(a%%t%§n* XREE ( COCLR) B?lds.‘@ié%e.%s/amth
(2H, m, 4.58-4.61 (2H, m, 6,79 WO 2006/ 116412
waper US208B82 015633019y (Mete t duied g oys%y) sofifdr (pyliate,
dd, J = 1.8, 8.4 Hz), 8.43 (1H dd, J = 1.8, 8.4 Hz)
figtesediHaryt ) covearaeed 208;vauindto2@dvewidse By
9- Ami no- 2, 3-di hydro- 4, 1- benzoxazepi n-5(1H) -one A
mmg ol u’0én of 50€ wgtie. 42mgavhy.of 9-nitro-2, 3-
di hydr o- 4, 1- benzoxazepi n-5(1H)-one in 500 nmL of
g R anob;omas$:i repted . &7t K 2Hi,t moged.. 7be-4t.1i7s (€é1,utni)gn 7.23
was added 100 ng of 10% pal | adi um on carbon (50% wet)
(1and tt,herreagt 4 onz 1P Wad7puigied de,t hyhydiogen8addHz), 7.78
stirred under balloon pressure hydrogen for 6 h. The
(16t akysty wag .semgveaduby .filtration and the filtrate
was concentrated in vacuo to give 430 ng (99% of the

Mst thheacampound.Found: 205 (M+H) .

(1.40

2-Chloro-4,5-dihydro-7H-imidaz[4,5,1-jk] [4,1]benzoxazepin-
7T-one

4,5-Dihydro-7H-imidazo[4,5,1-jk] [4,1]benzoxazepine-
2,7 (1H)-dione (1.00 g, 4.89 mmol) was dissolved in 15 mL of
phosphorous oxychloride and heated at 110 °C for 6h. The
reaction allowed to cool to room temperature, poured into
water with an ice, and stirred for 1 h. The aqueous
solution was extracted with ethyl acetate. The extract was
washed with aqueous sodium Dbicarbonate, dried over
magnesium sulfate, filtered and concentrated in wvacuo to
give 1.06 g (98%) of the title compound, which was used in
the next reaction without further purification.

MS Calcd.: 222; PFPound: 223 (M+H).
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1H NVR (CD3OD) b: 3.00-3.03 (2H, m, 3.77-3.80 (2H,

m, 5.95 15 (1H, t, J = 8.4 Hz), 6.25 (1H, dd, J =
wWa2@e/18442 Hz) , 6.56 (1H, dd, J = 1.5, 8.4 Hz)PCIVBS2006/015646
Calcd.: 178; Found: 179 (M+H). 4, 5-Di hydro-7H i m dazo
[4, 5 1-jk] [4, 1] benzoxazgpine-2, 7 (1H) - 20 dione

To a solution of 200 ng (1.13 mml) of 9-am no-2, 3-
di hydro-4, 1-benzoxazepin-5 (1H) -one in 20 nL of THE
was added 280 ng (2 mmmol) of 1,1 -carbonyldiimdazol e
he. r {1 ] f. tig.n v i.ght, at
2 e A R TR TP dage o T o bee a5/ L
.kgt45?}g fo% 4Zh a%g7wg 2006/ 116412 PCT/ US2006/ 015646
Tkdg altl BRBEFS “EE1" 1o OPSom t enper at ure. The reacti on
was_ concentrated_in_vacyo and the residu S
di sBol VB THS At o & 0P Ter Hy 1o RESDAT T oz 45/ 1-
i él: 1)l and washed with water. The organi cs were dried
Jkd\ér 1308Pared@Patre, 5 | tePéd, Jand?codiceMPrht ed?ih 274~
vacuo to give 286 ng (1.40 nmmol, 70% of the title
ne¢Hapetnd ineH INVR (TD8OD) Semmells in 2§. topl @f N-methyl-2-
4.75-4.77 (2H, m, 7.23 (1H t, J =8. 4 Hz) , 7.37
pyrrplidgne) wag heagedq 3%) 1007 °¢g oyaupight . JThel maction
8.4 Hz). 10 M5 Calcd.: 204; Found: 205 (MtH)
wag- Cidloordeds, S-ali hyelern- 7Hehpedazfige s, andk] [thel] besdickgze was
pin- 7-one 4, 5-Di hydro-7Himdazo [4, 5, 1-jk] [4,
dispbénzdxazepi ne dbcR] Ifdkpthmane ( 1wB6hgd 4. 84 timol )sodium
was di ssolved in 15 nL of
bicarbonate and water, dried over magnesium sulfate,

filtered, and concentrated in vacuo. The residue was
triturated with ethyl acetate/n-hexane (1:1) to give 0.96 g
(66%) of the title compound.

H NMR (CDCl3) &: 2.14 (3H, s), 2.22 (3H, s), 4.35-4.37 (2H,
m), 4.78-4.80 (2H, m), 5.98 (1H, br), 6.59 (1H, d, J= 7.2
Hz), 6.84 (1H, 4, J= 7.2 Hz), 6.87 (1lH, s), 7.24 (1H, t, J
= 7.8 Hz), 7.72 (1, 4, J = 7.8 Hz), 7.86 (1H, d, J = 7.8
Hz).

MS Calcd.: 307; Found: 308 (M+H).

4-12-[(2,4-Dimethylphenyl)amino] -1~ (2-hydroxyethyl)-1H-
benzimidazol-7-yl]heptan-4-ol

To a refluxing solution of 30 mL of n-propylmagnesium
bromide (27% in tetrahydrofuran) was added 500 mg (1.63
mmol) of 2-[(2,4-dimethylphenyl)amino] -4, 5-dihydro-7H-

imidazo[4,5,1-jk] [4,1]benzoxazepin-7-one and the mixture
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phosphor ous oxychl ori de and heated at 110 C for 6h.

The reaction allowed to cool to room tenperature,
w@owsat4int 0 water with an ice, and stirred fRPCT/LISIV06/015646

The aqueous solution was extracted with ethyl

acetate. The extract was 20 #gshed with aqueous sodi um

bi carbonate, dried over magnesiumsulfate, filtered

and concentrated in vacuo to give 1.06 g (98% of the

title conpound, which was used in the next reaction

Wi t further purifi [ I : - Fo ;
Waizég%ﬁﬁ¥ﬁ¥g:§€fm% fboéﬁ%%aggEcg§9ﬁ3§g%gﬁ?%%§%?g Hggled to
2-[(2,.4-Di net hyl phenyl )am.no]l - 4,.5-di hydr Q= 7H: L m o[ 4
x5 {Ee R P F ATt e A At 1ot offd ok gy ik opt " WREEL G ana

-chlorp-4,5-di,hydra- 7H i m daz[ 4,5, 1- jk .
nuf 101 BERI a7 bhe AChe oth4 73TRRERS af@lutiony was
rreth¥lanil,ine 1.73.9 (14.3 m’ml%in(;t).lm of :
eXNERELRGI Y r eIV HoRE SkES Sheat 28 £ETF66 -C 'WRr AFJRE. over
The reaction was cooled to roomtenperature and the
magaspdys wad fagpssdivé@rion: dirdhl GoBRRERd e dhaldh e S -h The
sodi um bi carbonate and water, dried over magnesi um
regidpgt &hUE0 dhtatned, vaAd ReGHdeRS RedPTRPFAebSVeTRELC to
residue was triturated with ethyl acetate/n-hexane
gige: Hhea ocgile 0cvpoynd( 66Ythd thefivereacehpoumrgidilgalt.
NVR (CDC13) 8: 2.14 (3H, s), 2.22 (3H, s), 4.35-4.37
The2Hjaltn) wasd, Bk BOvd@Hinmet5;08acekHathr )and. §8shel, with
d, J =7.2 15 Hz), 6.84 (1H, d, J = 7.2 Hz), 6.87
aglidduss)sodi 2d bithrbpndte, dried over magnesium sulfate,

filtered and concentrated in vacuo to give 161 mg (0.41
mmol, 25%) of the title compound.

'H NMR (CDCls) &: 0.92 (6H, t, J = 7,5 Hz), 1.23-1.41 (4H,
m), 1.81-1.91 (2H, m), 1.98-2.09 (2H, m), 2.13 (3H, s),
2.22 (3H, s), 4.21 (2H, t, J = 4.8 Hz), 4.45 (2H, t, J =
4.8 Hz), 6.59 (1H, 4, J= 7.2 Hz), 6.84 (1H, d, J = 7.2 Hz),
6.87 (1H, s), 6.83 (1H, d, J = 8.1 Hz), 7.03 (1H, t, J =
8.1 Hz), 7.41 (1H, d, J = 8.1 Hz).

MS Calcd.: 395; Found: 396 (M+H).

Compounds described below were prepared in a similar method.
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= 7.

7.8

8 Hz),
Hz) .

7.72 (1H, d,
M5 Cal cd.:

J=7.8 H),

7.86 (1H, d,
307; Found: 308 (M+H).

J =
20

WA 20084422 4- Di et hyl phenyl ) am no] - 1- ( 2- hydr oxyrCTy53004/645646

- benzi m dazol

-7-yl ] hept

an- 4- ol

ng (1.63
di hydr

To a refluxing
solution of 30 nL of n-pr opyl'%c_pgnesi um brom de (27%in
t et rahydr of uran) was added g()

2-[(2, 4-di net hyl phenyl ) am no] - 4, 5-

mmol ) of
o-7H 25

i m dazo[ 4,5, 1-] k] [ 4, 1] benzoxazepi n-7-one and the
oy Xture WO 2006/ 116412 PCT/ US2006/ 015646 100 was

refel

uxed for

1 h. The reaction m xture was cooled to

ExBRO
pl@Ut

etegpenature and dil

ralization with 1IN HQL. The aqueous S

utigdewi th 50 nL

dhywaterl angka
ol ution vvas

extfacted w th ethyl acefales— [le- extracu ag, 5.
pve- 5 nmmsw(gpisylfate,cﬁig grgd and n 6glt _
Terorsdue e B0kl ped “ﬁi [ o
re
?m @ | & ac l\éesal me gﬁﬁ pﬁe[é]yiél)\a 'sd”F\/ed PRtL- 91
et h aﬁg;%ﬁﬁhed E? m , 1.98- 2 09
bi carbonate, dpj e B ﬂEQFMﬁFQM at §2P2‘b0 Ridtered |
and|concentrated i n vacuplfo give 161 ny g)0. 43. 8Anol3H, S),
25% of the title conpoupdSNZHUNNRZPEDCI3). Bt (282 t, J =
(6H| t, J = 7,5 Hz), 1.2B7tyilhemban-4y,| 4.81H4) 914.45 (2H,
(2H] m), 1.98-2.09 (2H, ppl 2.13 (3H, s),t, 2.22<3K.8 Hz)
s),14.21 (2H, t, J = 4.8/ Hz), 4.45 (2H, |t6.g=(15,4.8, J =
Hz), 6.59 (1H, d, J = 7.2 Hz), 6.84 (1H| d,1Juz 7.8.92 (1H,
Hz)| 6.87 (1H s), 6.83|(1H d, J = 8.14k), 770321 nz),
(1H t, J = 6.83 (1H, d, J =
8.1 Hz), 7.03 (1H,
t, J = 8.1 Hz)
7.41 (1H, d, J =
8.1 Hz) . MS
Calcd.: 445;
Found: 446 (M+H).
Example 14
2-[2-[(2,4-Dimethylphenyl)amino]-7-(1-propylbutyl)-1H-

benzimidazol-1-yl]ethanol

OH

—

SN

A solution of 100

dihydro-4,1-benzoxazepin-5 (1H)

inert

ed with nitrogen.

mg (0.25 mmol)

To this soluti

of 9-nitro-2,3-

on was added

-one in 3 mL of ethanol was

an

ethanol solution of Raney nikel and the reaction was purged
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8.1 Hz), 7.41 (1H, d, J = 8.1 Hz). M Calcd.: 395;
Found: 396 (M+H). 20 Conpounds descri bed bel ow were
w@e@pat@w in a simlar nethod. WO 2006/ 116412 PCT/US2006/015646
PCT/ US2006/ 015646 101 Table 3 Exam Structure Nane
Physical Data ple 4- [2 [(4- éfl NMR (CDC13) 6: OH OH
chloro-2- 0.92 (6H, t, ]1 met hoxy-6- 7,5 Hz),
1.23-1.41 N H Owe rrethyl phenyl)a (4H, m, 1. 81 1.91 ~
N~N mino] -l1- (2- (2H, m, 1.98-2.09 Me |

b A g 3hol St Ltk %Jfﬁes?%ﬁ‘ fazogen
foi:' 862}_%) i_|ZT)%ie C%%g!}ﬁ]?f w%is Jre_m%vid}_%}f 1:6@’%%3( 1 danéJ the

fi?tggtg_inz)jcéggé F@&ed.4igl vacu The fééfluectthus

obtained was purified by preparative HPLC to give the title

compound as the trifluorocacetic acid salt. The salt was

dissolved in ethyl acetate and washed with aqueous sodium
bicarbonate, dried over magnesium sulfate, filtered and
concentrated in vacuo to give 27 mg (0.07 mmol, 28%) of the

title compound.

'H NMR (CDCl3) &: 0.92 (6H, t, J = 7,5 Hz), 1.22-1.41 (4H,

m), 1.79-1.89 (2H, m), 1.98-2.09 (2H, m), 2.12 (3H, s),

2.22 (3H, s), 2.87 (lH, g, J = 7.2 Hz), 4.21 (2H, t, J =
4.8 Hz), 4.45 (2H, t, J= 4.8 Hz), 6.59 (l1H, d, J= 7.2 Hz),
6.84 (1H, d, J= 7.2 Hz), 6.87 (1H, s), 6.85 (l1H, d, J =
8.1 Hz), 7.05 (1H, t, J= 8.1 Hz), 7.45 (1H, d, J = 8.1 Hz).

MS Calcd.: 379; Found: 380 (M+H).

Example 15
N-(4-Chloro-2-methoxy-6-methylphenyl)-7- (2-ethylphenyl)-1-

methyl-1H-benzimidazol-2-amine

=
o

Me Cl
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Found: 446 (M+H). Exanple 14

2-[2-[(2, 4- D net hyl phenyl )am no] - 7- (1- propyl butyl)-1H
wWG2enri4mi dazol - 1-yl Jethanol OH N ~-N) \ H PCMUS2006/845646

solution of 100 ng (0.25 nmol) of 9-nitro-2, 3-

di hydro- 4, 1- benzoxazepi n-5(1f)sone in 3 nL of ethano

was inerted with nitrogen. To this solution was added

an 10 et hanol solution of Raney nikel and the reaction

was purged WO 2006/ 116412 PCT/ US2006/ 015646 102 with

_hydrogen _and sti.rred.under. ball oon pressure hydrogen
7 E%ng % C%ﬁé)rgatla fgcthy\%agHr er%lvzelgubd% MY ration and

th filtrate s .cancent.rated i acua. .The r.esj due

{ NS BEBBPATABE RA Pt FHEd By S EpE RS LS 4 6T

giive the title 5 conpound as .the triflyoroaceti g acid
(23585 o e &1 Tl O VRRs S5t Mot ey PU b ge BipEHOrouS

washed wi th aqueous sodium bicarbonate, dried over
OXNEGRAESIEM B & HiFtESedahd e Fft et ratCd G Fradustays-

to give 27 0.07 mmol, 28% of the title conpound.

ol
Theo 183 MV CBELQyed: TP 990PEHEt , rQom fempgxpture, poured
1.22-1.41 (4H m, 1.79-1.89 (2H m, 1.98-2.09 (2H,
inﬁP,W§t§¥(8¥Fhsﬁp ice, and stirred for 1 h. The agueous
solution was extracted with ethyl acetate. The extract was
washed with aqueous sodium bicarbonate, dried over
magnesium sulfate, filtered and concentrated in vacuo to
give 2.32 g of the title compound, which was used in the

next reaction without further purification.

MS Calcd.: 243; Found: 244 (M+H).

7-Bromo-N- (4-chloro-2-methoxy-6-methylphenyl)-1-methyl-I1H-
benzimidazol-2-amine

To a mixture of 7-bromo-l-methyl-1,3~-dihydro-2H-
benzimidazol-2-one 2.32 g (9.69 mmol) and 4-chloro-2-
methoxy-6-methylaniline 4.98 g (29.1 mmol) in 0.5 mL of N-
methyl-2-pyrrolidone was heated at 110 °C for 2 days. The
reaction was cooled to room temperature and diluted with
dichloromethane. The mixture was washed with sodium
bicarbonate and water, dried over magnesium sulfate,
filtered, and concentrated in vacuo. The residue was
triturated with ethyl acetate/hexane (1 : 1) to give 3.13g

(8.23 mmol, 85%) of the title compound.



2.22 (3H, s), 2.87 (1H, q, J = 7.2 Hz), 4.21 (2H, t, J

= 4.8 Hz), 4.45 (2H, t, J 4.8 Hz), 6.59 (1H, d, J =
wQ2@eMiren12 6.84 (1H, d, J = 7.2 Hz), 6.87 (1H, PCY/USHNBGLIS646

(1H, d, J = 15 8.1 Hz), 7.05 (1H, t, J = 8.1 Hz), 7.45

(1H, d, J 8.1 Hz). M Calggy: 379; Found: 380

(M+H). Exanple 15

N- (4- Chl or o- 2- met hoxy- 6- net hyl phenyl ) - 7- ( 2- et hyl phenyl

-1- 20 met hyl -1 H benzi mi dazol -2-amne M M N Owe

)
g S0k I £CT LE0061015640.,103 o, s, .,
o BPSERE TE U Sy o e 2 s

mo "di ssolve

hosphar ou 0 hl ori.de and the m xture S heated at
(1%10%?: %r: g&ai%? ’SO]TI%g r@&ct i%n Jg]ﬁ gweld Ht\l\zg ’020142( ol 1H, d,

ro t erature, poured into water with an ice, and
J 5t Pr egggor 1 h. The aqueous solution was extracted
with ethyl _acetate. The extract was washed wth
MSa§@esHs sddram Bresr nesst éMtdi-ed over magnesi um

sulfate, filtered and concentrated in vacuo to 10 give

2.32 g of the title conmpound, which was used in the

next reaction without further purification. M5 Calcd.:
NL243ph¢@yﬁd2—Q@nhpwyﬁﬁfmethylphenyl)—7—(2—ethylphenyl)—1—

7- Brono- N- (4- chl or o- 2- met hoxy- 6- net hyl phenyl ) - 1- met hyl
methpl-1H-benzimidazol-2-amine trifluoroacetic acid salt

~N @

To a mixture of 25 mg (65.6 pmol) of 7-bromo-N-(4-
chloro-Z-methoxy-6-methylphenyl)-1l-methyl-I1H-benzimidazol-
2-amine, 11.8 mg (78.7 pmol) of 2-ethylphenylboronic acid,
12.0 mg (13.1 pmol) of
tris(dibenzylideneacetone)dipalladium and 12.5 mg (26.2
umol) of 2-(dicyclohexylphosphino)-2’,4’,6" -tri-i-propyl-
1,1’ -biphenyl in 1 mL of 1,2-dimethoxyethane was added 131
ul of 1M aqueous potassium phosphate tribasic solution. The -
reaction mixture was heated by microwave irradiation at 130
°C for 10 min, and allowed to cool to room temperature. The
reaction mixture was diluted with dichloromethane and water,
separated with a filter tube (made by Wattmann) and
concentrated in vacuo. The residue was purified by
preparative HPLC to give 2.5 mg (9.8%) of the title
compound as a trifluoroacetic acid salt.

'H NMR (CDCls) &: 1.05 (3H, t, J = 7.5 Hz), 2.17 (3H, s),

2.40-2.54 (2H, m), 3.07 (3H, s), 3.80 (3H, s), 6.78 (1lH, d,
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15 benzi m dazol
7-brono-1| - net hyl -1

-2-amine To a m xture of
, 3-di hydr o-2H benzi m dazol

wWQ2@8/11p4®. 69 mmol ) and 4-chl or o- 2-
met hoxy-6-nmethylaniline 4.98 g (29.1 mmol)
- heated at 110 C for 2

of N nethyl

days.

-2-pyrrolidone
The 20 reaction was coo
and diluted with dichl oronet hane.

The m xt

washed with sodi um bicarbonate and wat er

g IBgnesi

vacuo.

- 2-o0nhe
PCT/US2006/015646
in 0.5 nL

ed to roomtenperature

ure was
dri ed over

es:rjlefgla ge \/:\L/gilél tdalre‘?ura é (mt%ent%aéfd iﬁ d, J =
6f t'he t| ‘e doﬁ%ohgdgévﬁﬁgooéffféil%§ %%ﬁﬂn%

7. 35% e)1t e/7h%>§an
e

Ms:galc% 3
Hz)

5 M5 Cal cd.

6.80 (1H,
6.56 (1H t
“7.42 (1H, d,

104 1H NMR (CDC13) 6: 2.17 (3H, s)
4 04 (3H s)

0ba, ring: ol (B

379; Found 380 (M+H).

d J =24
N 8.1
J 8.1

N- (4- Chl or o- 2- nethoxy 6- nethylphenyl)-?-(2-ethy|pheny|

-amne trifluoroacetic

ExgepdesaloroPo a mi xture of 25 ny (65.6 nmol) of
7-brono-N-(4- 10
chl &zemplest hok§=%4 metdiy| piaide - 14net igkel Hibespingéda as

)-1- methyl -1 H benzi m dazol -

zol - 2-am ne,

11. 8 ny

(78.7 nmol) of

tr2faueyboplsetyktbacdni saddi dand 12x8mpyeé 1351 6Aviweref prepared
tris(di benzyli deneacetone)di pal | adium and 12.5 ngy
as( Z&e2 bawsk) iof the similar method described in Example 15.

2- (di cycl ohexyl phosphi no) - 2",
in 1 nL of 1,2-dinmethoxyethane was added

Tabl®

131

4bi phenyl

4' 6" -tri-i-pr

opyl 15

O

Example

Structure

Name

Physical Data

le

N- (4d-chloro-2-
methoxy-6-
methylphenyl)-1-
methyl-7-~(2-
methylphenyl) -
1H-benzimidazol-
2—-amine

MS Calcd.:
391; Found:
382 (M+H).

17

/
N

O )—NH OMe
"

N- (4-chloro-2-
methoxy-6-
methylphenyl) -7~
(2,3~
dimethylphenyl) -
l-methyl-1H-
benzimidazol-~2-~
amine

MS Calcd.:
405; Found:
406 (M+H).




| of 1M aqueous potassium phosphate tribasic sol ution.
The' reaction mxture was heated by m crowave

w0 peoadi@t:i on at 130 C for 10 m n, and al | owedP€DUSI®OS/015646
to roomtenperature. The reaction mxture was dil uted
wi t h di chl oromet hane and watey, 20 separated with a
filter tube (made by Wattmann) and concentrated in
vacuo. The residue was purified by preparative HPLC

to give 2.5 ng (9.8% of the title conpoynd as a
trifljuoroacetic acid salty 1H NVR (CDC13) |6: 1.05 (3H,

t, J Hz), 2.17 (3H, |{5s) 2.40:-2.54 (2H, m,
3.07 | 5, 3.80 (3H, sl\,?“%‘l.“é"“?’iﬁﬁ"%
2006/ ? PCT/ US2006/ 01 © J =2 14 H) , 6. 8
9 (1H J 52 4tH) , GSOYRERYY T g 7. 8chihg.:
%87.1 K, J =7 . 8 ‘,4," 7. 23-7. 4L,64H M pound:
.51 »INA 70RleHz) |0V T laeh e 0S5, 5gur@1q;m§196
( M-H) |, 2¢:1010] 6- 60 By U6LB4 in él'a le 4 were
prepared as t+i r oacettiem AciiHszad t-2nd exanpl es
55- 60, were prepa as fraerhase in the simlar
met hod descri bed i nCExanple 15. 10 Tabl e |4 Exanpl e
Structure Name Physical Data N (4-chlorg-2 ethoxy-6-
N et hyl phenyl)-1- M5 Calcd.: 16 />-NH Ow
met hyPhZ42s 391; Found: |y (4-chloro-2-
O methoxy-6-
/ methylphenyl)-7- .
19 N (3-chloro-2- Zlgfy' C?iiiai
O )—NH OMe Inethylphenyl)-1- 426’(M+H) :
N methyl-1H- )
benzimidazol-2-
Cl Amine
N—-(4-chloro-2~-
methoxy—-6~
o T?gtlgﬁ_’ tphenyl) 7=y caled. :
4 . .
20 O />—NH OMe dimethylphenyl)—igg’ (M+H)Found.
N 1-methyl-1H- ’
benzimidazol~2-
ol amine
N- (4—-chloro-2-
methoxy-~6-~
/ methylphenyl)-7~| MS Calcd.:
21 N mesityl-1- 419; Found:
J—NH OMe  lnotnyl-15- 420 (M+H) .
N benzimidazol~2-
amine
C




N et hyl phenyl)- 392 (MtH). 1H benzi m dazol - 2-ami ne C

N- (4-chloro-2- ethoxy-6- / ethyl phenyl)-7- M Calcd.:
wORMbI1GME2 (2, 3 17 N~ di met hyl phenyl) -405; FouPdI/uS2006015646

(MrH).  1-met hyl -1 H benzi m dazol -2- CI am ne WD

2006/ 116412 PCT/ US2006/ 0156467 106 N- (4--chl oro- 2-

et hoxy-6- ethyl phenyl)-7-ns Calcd.: 18 N NH Owe

di met hyl phenyl ) -406; Found: [/ 406 (M:tH). N

l-methyl -1 H benzimdazol-2- amine G C N

(4-chllor o-2- et hoxy- 6-
N- (4~chloro-2-
methoxy~6-

methylphenyl)-1- MS Calcd.:

/
i' N TiT e
methyl-7-[2 445 Found:

&}—NH OMe (trifluoromethyl446 (M+H)
‘Q ) phenyl]-1H-~ '

22

benzimidazol~2-
ol amine

1~(2~{2~[(4-
chioro-2-
/ methoxy-6- :
. o] O N>_NH o methylphenyl)ami“g? C;igic'i:
4 € -1- -l ' '
g nol-l-methyl-1H-],, " \in) .

benzimidazol~7-
v1}phenyl)ethano
ne

N2 7~ (5~amino-2~
methylphenyl) -N-
: (eniororz | s cated.
B O g—NH_ Owe methylphenyu—l—jg?/"(M+H‘)i’ound=
N methyl-1H- .
benzimidazol-2~
amine

MeQ N~ (4~chloro-2-
methoxy-6~
d Tithylphenyl)‘7— MS Calcd.:
= O )—NH  OMe methoxyphenyl) ~ 28;;(M+H)Found:
N 1-methyl-1H- '
benzimidazol-2~
amine




et hyl phenyl )-7- S Cal cd. :

NH Ove et hyl phenyl)
whemnsiindddnzol - 2- Cl

et hyl phenyl )-7- s Cal cd.:

N (3-chl oro-2 Found-
-1- 44256; (MrH). ethyl -1 H

ami ne N (4-chloro-2- et hoRgFE6S2006/015646

N (3,5 20 N~--NH Owe

19 /)

di met hyl phenyl) - 4 0 5 ; Fo#&gi: 1-met hyl - 1H 406
(MtH). enzimdazol-2 C amne N (4-chloro--2-
et hoxy-6- | ethyl phenyl)-7- Ms Calcd.: 21 / N
esityl-1- 419, Found: />-NH Owe ethyl-11Y- 420 (MtH).
N benzim dazqgl-2- amne Clj WO 2006/ 116412
PCT/ USR006/ 15646 107 N- ({¥=¢hterboro~%3C et hoxy- 6
o methoxy-6-—
N I?;Ehylphenyl>"7— MS Caled.:
26 &>‘NH Omeisopropoxyphenyligg;(M+H?0und:
)-l-methyl-1H- :
benzimidazol-2-
¢l [@mine
N-{4-chlcro-2-~
"~ methoxy—6-~
N Tgfhylphenyl)q' MS  Calcd.:
27 O N/ NH OMeethoxyphenyl)-l—igé; (M+H$ound:
methyl-15H~ )
benzimidazol-2-
¢ lamine
O N- (4~chloro-2-
methoxy-6-
MeO <% methylphenyl)-7- MS caled. :
28 N (2-chloro~6~ 441; Found:
&>—NH OMe methoxyphenyl) - 442'(M+H) )
l-methyl-1H- )
benzimidazol-2-
) |amine
OMe
N- (4~chloro~2-
O methoxy-6-
weo pothylphenyl) =T~ s caled.
29 N ! 437; Found:
dimethoxyphenyl)
NH OMe ypheny
O N/>_ “l-methyl-1g- |58 (MFH).
benzimidazol-2-
amine
Cl




i ethyl phenyl)-1- M5 Calcd.: Nethyl-7-[2
Owve (trifluoroneth 1445; Found:
wdd@o(iMult) . benzi m dazol -2 cl am ne
chl oro-2 ethoxy-6- O Ms Cal cd.:
}-NH Owve no] -1-nethyl-1H
enzi m dazol -7- 420 (M+-H)
7- (5-am no-2- ethyl phenyl)

1-(2-{

Found:

N O ) phenyl ]

22 [ >--NH
-1H'Y
2- PCHUS2006/015646

N et hyl phenyl )am 23
\ N

iﬁ%%henyl)ethano
-N/ (4-chloro-2- M5

C ne NH2

Calcd.: 24 N ethoxy-)- 406; Found: / -NH Ow
net hyl phenyl)-1 N ; ethyl {1H 407 (M+H).
benzi m dazetx2- CI am ne M¢O N-(4-chl oro-2-| et hoxy- 6-
et hyl p&%n @ 2-{2-[(4-chloro-
N nethyionenyl) an |, U5 caled.:
30 O N,>‘—NH OMe no}—l—-methyl-lH~ggZ; (M+H‘;?ound:
benzimidazol-7- )
yv1llphenol
Ci
SUURI
o} (benzyloxy)pheny
L] ~N~(4-chloro- MS caled. :
/ 2-methoxy—-6~
31 O N>_ methylphenyl)—l—483; Found:
NH OMe +
J methyl-~1H- 484 ().
benzimidazol-2-
o amine
N- (4—-chloro-2-
. methoxy-6-

N/ I?;Ehylphenyl>“7' MS Calcd.:
methyl-1H- )
benzimidazol-2-

cl amine
Cl
N- (4~chloro-2~-
O methoxy—-6-
cl ) ”(‘;—tzi’lphenyl)’% MS  Calcd.:
33 N - 445; Found:
dichlorophenyl) -
NH OMe
O N/>— 1-methyl-1H- 446 (MH) .
benzimidazol~2-
amine
Cl




M5 Calcd.: N (3 2 5 />NO Ow ethoxyphenyl ) - 0 8 (
M+H) Found: N 1-nethyl-1H benzimdazol-2- C am ne WD
wWQO@6N116u62112 PCT/ US2006/ 015646 108 N- (4- chl or BPERUSI006/015646

et hoxy-6 N et hyl phenyl)-7- (2- M5 Calcd.: 26 N NH
Owei sopr opoxyphenyl 436; (MkHFand: )-1-nmethyl-1H ).
benzi m dazol -2- Cl amne N -chl oro-2- ~O et hoxy- 6-
N et hyl phenyl )-7- (2- Ms Calcd.: 27 N NH

Oveet hoxyphenyl )-1-422; (M+H). ethyl-1H ).

benzi m|dazol -2- CI am ne N-|(4-chloro-2- MeQ|C et hoxy-
6 /1 et hPMghenyl)-7 M5 Calcd.: N (2-chloro{6 28 />-NH
OVe et hoA . (MtH) . [N~ (4-chloro-2-
methoxy-6-
thyl -7~
Meo IRRenY T ks caled.
34 . .
OMe methoxyphenyl) ~ 28;,(M+Hfound.
l-methyl-1H- :
benzimidazol-2-
amine
Cl
N-(4-chloro-2-
~0 methoxy—-6-~
' / methylphenyl)~7- .
35 N (2-ethoxy-5- | 45 Caled.
ﬁ>’NH OMemethylphenyl)~l~436’(M+H ouna:
methyl~1H- )
benzimidazol~2-
cl lamine
T-{(1,1'-
biphenyl-2-yl) -
O N/ N-(4-chloro-2- MS Calcd.:
36 methoxy~6- 453 ; 7 g
§>_NH OMemethylphenyl)-1~454'(M+H)Oun :
methyl~-1H~ ’
benzimidazol-2-
¢y |amine
9 O N-(2-{2~[(4-
vy, B
37 " N Fnith;i{ghenyl)ami M5 Caled.:
O N/>“'NH OMeno]—l—methyl—lH~ gg’ (M+H$ound.
benzimidazol-7- ’
v1}iphenyl)methan
¢} |esulfonamide




N 1-net

N- (4- chl or o- 2-
w@ 2004/1221N di net hoxyphenyl ) 437; Found:

hyl - 1H 442 ).

benzi m dazol -2 C am ne

---NH Owe -1-nethyl-1H N _O benzi m dazol - 2-

WD 2006/ 116412 PCT/USZOOG/Ol?@%G
2-{2-[(4-chloro- / 2-methoxy-56-

et hyl phenyl )am 30 />-NH OV no]
N benzi m dazol -7- 394 (MtH)

Found:

109 ti
M5 Cal cd.:

N

Owve

et hoxy-6- MO et hyl phenyl )-7 M5 Cal cd.

438 (REFAPS2006/015646
am ne
HO

d

-1-meth 1-1H 393;
yl } pheno

a 7-

[3 (bel

38

1zyl oxy) pheny

OZN )
Crb
2

OMe

N- (4-chloro-2-
methoxy—6-~
methylphenyl)-1-
methyl-7-(2-
nitrophenyl) ~1H~
benzimidazol-2~
amine

MS
422;
423

Calcd.:
Found:
(M+H) .

39

T-(3-
aminophenyl) —-N~
(d-chloro~-2-
methoxy~6-~
methylphenyl)-1-
methyl-1H-
benzimidazol-2-
amine

MS
392;
393

Calecd.:
Found:
(M+H) .

40

Cl

7— (l-benzothilen-
2~yl)-N-{4-
chloro-2-
methoxy-6-
methylphenyl)-1-
methyl-1H-
benzimidazol-2-~
amine

MS
433;
434

Calcd.:
Found:
(M+H) .

41

7-(1,1"~-
biphenyl-3-yl)~
N—- (4~-chloro-2-
methoxy~6-~
methylphenyl)~1-
methyl-1H~
benzimidazol-2-
amine

MS
453;
454

Calcd.:
Found:
(M+H) .




1] -N- (4-chloro-

1phen |)1-483; Found:
we@eivgli1d4k: benzi m dazol

M5 Cal cd.:

31 2-nmet hoxy-6-- .
/>-NH Ove y y- 484 (MH)
-2- Cl am ne N—(4-ch|orB€ﬂUSﬁmwaw&m

eth
N

et hoxy-6- N et hyl phenyl)-7- M5 Cal cd. (2 32 /> NH
Owe 411; Found: N _O chlorogifnyl) 1 et hyl -1H 412
(MtH) . benzimidazol -2- C anifie Cl N—(4 chl or o- 2-

et hoxy-6- O ethyl phenyl)-7 M5 Cal cd.
/>-NH Owve dichlorophenylz 446 (MR

445: Found-

33 N (2' 4_

N\

1-nethVI-IH benzi m dazol

42

5[ />——NH

-

OMe

CI

N- (4d~chloro-2-
methoxy—6-
methylphenyl)-1-
methyl-7- (1~
methyl-1H-
pyrazol-4-yl)-
1H-benzimidazol-
2-amine

MS
381;
382

Calcd.:
Found:
(M+H) .

43

/
N
::::;j:\/;;

OMe

—(3-{2-[ (4~
chloro-2-~
methoxy—-6-
methylphenyl)ami
nol-l-methyl-1H-
benzimidazol-7-
v1lphenyl)propan
-1-0ol

MS
435;
436

Calcd.:
Found:
(M+H) .

44

%{ )—NH OMe
N _Q

N- (4-chloro-2-
methoxy-6-
methylphenyl)-7-
[ (E)-2-
cyclohexylvinyl]
~l-methyl-1H-
benzimidazol-2-
amine

MS
409;
410

Calcd.:
Found:
(M+H) .

45

N-{4-chloro~2-
methoxy-6~
methylphenyl)-1-
methyl-7~[ (1E) -
prop-l-enyl]-1H-
benzimidazol~-2-
amine

MS
341;
342

Calcd.:
Found:
(M+H) .




amne G WO 2006/ 116412 PCT/ US2006/ 015646 110 Owe
N- (4-chl oro-2- ethoxy-6- ethylphenyl)-7- (4_ M5

w@2ao6d1641 MtH) ound: 34 NOWe et hoxyphenyl) - 4BSI/A82006/015646
CjJlI/>NH 1-net hyl -1H benzi m dazol - 2- am ne CI N-
(4-chl oro-2- ethoxy-6- / et hlgéi ghenyl) - 7 M5 Calcd.: 35
N~ - NH OVe( 2- et hoxy-5- 435; Found: .
et hyl -1 et hyl phH enyl)-1-436 ( MtH). en2| m dazol -2 Cl
am ne__bi phenyl -2-yl)- N (4-chloro-2 N ethox 6- M
Calcd.]; 36 \ />-NH Ow ethyl phenyl)-1- Found: 454
Vi
(WP o - (5~{2-[ (4~
S—— chloro-2-~
A methoxy-6~
/ methylphenyl) ami Ms  Caled.:
46 N no]-l-methyl—lﬂ;425; Found:
NH OMe
ﬁ>~ benzimidazol-7~ 426 (M+H) .
vllthien-2-
yv1l)ethanone
Ci
O N- (4~chloro-2-
methoxy—6-
~ / methylphenyl)-1-] MS Calcd.:
47 N methyl-7-[ (E)-2-1403; Found:
O J)—NH OMe  |phenylvinyl]-1H-|404 (M+H).
N benzimidazol-2~
amine
Cl
OO N- (4-chloro-2-
methoxy-6-
d methylphenyl) -1~ MS Calcd.:
48 O />——NH OMe [methyl-7-(1- 427; Found:
N naphthyl)-1H- 428 (M+H).
benzimidazol-2-
amine
Cl
O N- (4d-chloro—-2-
/ methoxy-6- .
49 N methylphenyl)-l~37¥§ C;icga:
ﬁ>“NH OMe methyl—7-phenyl—378’(M+H) und:
lH-benzimidazol- )
Z2-amine
Ci




N\ ethyl-IH benzimdazol-2- CI amne O N-(2-f2-[(4-
N chloro-2- 4 H ethoxy-6 N ethyl phenyl)am M5 Cal cd. :

WQ@Z00621Mit N Oveno]

enzi m dazol -7 471

-1H 423 (MrH)

- 1- net hyl
(MtH) .

yl'}
esul f onam de WD 2006/ 116412
(4-chl oro-2- 02N et hoxy-6 N
38 />-NH Owve ethyl-7-(2- 422; Found:
benzi m dazol - 2-

-1H 470; Found:

yl phenyl) - 1-

am ne C

PCT/US2006/015646

phenyl ) net han C
/ US2006/ 015646 111 N-

M5 Cal cd.:

N ni trophenyl)

H2N 7( 3

am nop

C
J

50

Y

nenyl,) -N (4-chloro--

NH OMe

C

2- M5 Calcd.:
N~ (4d~chloro-2-
methoxy-6-
methylphenyl)~7-~
(4~chloro-2-
methylphenyl)-1-
methyl-1H-
benzimidazol-2-
amine

1

MS
425;
426

Calcd.:
Found:
(M+H) .

OMe

51

0O

2

Y

NH OMe

C

N- (4d~chloro-2-
methoxy-~6-
methylphenyl)-7-
(4-methoxy-2-
methylphenyl)~1-
methyl-1H-
benzimidazol-2-
amine

MS
421;
422

Calcd.:
Found:
{(M+H) .

g

52 N

N

J—NH  OMme

N-(4-chloro-2-~
methoxy-6-
methylphenyl)-1-
methyl~7- (2~
naphthyl)-1H-
benzimidazol-2-
amine

MS
427 ;
423

Calcd.:
Found:
(M+H) .

ZT

o~

S3

(
J

z

P)—NH  OMe

N

Cl

N-(3~{2-[ (4~
chloro-2-
methoxy-6-
methylphenyl)ami
noj-l-methyl-14-
benzimidazol-7-
v1llphenyl)acetam
ide

MS
434;
435

Calcd.:
Found:
(M+H) .




3 N ethoxy-6 />-NH Owe et hyl phenyl)-1_392; Found: N

ethyl-1H 393 (MtH). benzi m dazol-2- C am ne
wQ@2q@0&Ab@amnz ot hi en- 2-yl)-N-(4- S chl oro-2 et hoxREBUSNB6/015646

Calcd.: 40 />N 433; -NH Owe et hyl phenyl) -1- 434

(MrHFound N ethyl -1H )' bRz m dazol -2- am ne G

i phenyl -3-yl)- N (4-chloro-2 Ms Calcd.: ethoxy-6 41

N et hyl phenyl )-1-453; Found: 9IN/--NH Owe ethyl-I H

454 (MtH). benzim dazol -2- amine C W 2006/ 116412

PCT/ US2006/ 015646 112 N-NL N (4-chl oro-2-| /
et hoxy} 6- ety phenyl)-1
2-{2~[ (4-chloro-
OHC % é-met?oxy~6— MS Caled. s
ethylphenyl)ami e
>4 2*'NH OMe no]—l—methgl—lﬂ—igz; Found:
N benzimidazol-7- (MFH) .
v1llbenzaldehyde
Cl
H NMR (CDCls)
6 1.11 (3H, d,
J = 6.9 Hz),
1.15 (3H, d, J
= 6.9 Hz),
2.18 (3H, s),
2.80-2.95 (1H,
m), 3.09 (3H,
N-(4-chloro-2- |s), 3.81 (3H,
Q methoxy-6- s), 5.79 (1H,
X methylphenyl)~-7-(s), 6.78 (1H,
(2= d, J= 2.1
55 O N/>_NH OMe i sopropylphenyl) Hz), 6.87-6.89
-l-methyl-1H- ((2H, m), 7.12
benzimidazol-2~- |(1H, t, J =
Cl amine 7.5 Hz), 7.20-
7.30 (2H, m),
7.42-7.43 (2H,
m), 7.52 (1H,
d, J= 7.5
Hz). MS
Calcd.: 419;
Found: 420
(M+H) .
'H NMR (DMSO-
de) § 2.09
O N- (4-chloro-2- (3, s), 3.15
N methoxy-6- (3H, s), 3.74
O / methylphenyl)—7—(3H’ s), 3.76
N (2- (3H, s), 6.68
26 O P—NH  OMe methoxyphenyl) - (1, d, J =
N 1-methyvl-1H- 7.8 Hz), 6.96-
Y
benzimidazol-2- 7.14 (64, m)ﬂ
mine 7.28 (1H, d, J
Cl = 7.8 Hz),
7.44 (1H, t, J
= 7.8 Hz),




42 N ethyl-7-(1- 381;
382 (MtH).

Found:

/

pyrazol -4-yl) 1H benzi m dazol -

--NH OMe ethy / 1-1H

C~ 2-am ne

W@R008A(6314 2-[ (4- chloro-2- ethoxy-6 N et hyl phreHUS206/015646
M5 C: 43/ --NH Owe no] -1-nethyl-1H 435; Found: N
benzi m dazol - 7- 436 vyl }phenﬁ%ﬁropan Cl -1-01 N
(4-chl oro-2- ethoxy--6- eth enyl)-7- [ M5 Cal cd.:

44 N cycl ohexyl vinyl] 409; Found: N--NH H Owe
-1-nethyl-1H 410 (MtH). benzim dazol-2- amne C N
(4-chl pro-2- ethoxy-6- N ethyl phenyl)-1- MS7Calocd(1H, s).
MS Calcd.:
407 ; Found:
408 (M+H).
'H NMR (DMSO-
s ) ) 2.13
(34, s), 3.15
N-(2',3- (3H, s), 3.75
O dimethoxy-5- (6H, s), 3.81
o / methyl-1,1"'- (3H, s), 6.67
N biphenyl-4-yl)- |(1H, dd, J =
57 O NI P 7.5, 1.2 Hz),
Q oMo methoxyphenyl)- [6.94-7.15 (8H,
l-methyl-1H- m), 7.27-7.47
Q benzimidazol-2- |[(4H, m), 7.86
amine (1H, s). MS
Calcd.: 479;
Found: 480
(M+H) .
'H NMR (CDCls-
CDsOD) & 2.19
(3H, s), 3.27
(3H, s), 3.81
N N- (4-chloro-2- |(3H, s), 3.94
| methoxy-6- (3H, s), 6.84-
o< o CH methylphenyl)—7—6'9o (3H, m),
CH, Vil (2- 7.07-7.14 (2H,
58 ZF_H o_  methoxypyridin- g)' 3‘33 (éHa
N CHy3-y1)-1-methyl- [’ - .
H,C 1H¥benzimidazol—iz)’J?‘ZO ;12’
2—amine ! g
1.8 Hz), 8.23
c (1H, dd, J =
5.4, 1.8 Hz).
MS Calcd.:
408; Found:
409 (M+H) .




45 i >-NH Ove ethyl-7- [

(1

prop-1-enyl]-1H 342 (M+H).

chl oro-2- S et hoxy- 6-
N>- NH Ove no]
benzi m dazol - 7-

X

E) - 341; Found:

N

benzi m dazol -2 C am ne WD
WQO®6N 16462112 PCT/ US2006/ 015646 113 O 1-(5-{2- PCHUS2006/015646

et hyl phenyl )am MsS Cal cd.:
-1-nmet hyl -1 H 1426’
N yl }thien-2- yl)ethanone

( MtHFound:

46

cl

N- (4-chl oro-2- ethoxy-6- ethylphenyl)-1- M5 Cal cd.: 47
Nethyl-7-[(F)-2-403; Found: />-NH Ove phenylvinyl]
-1H 404 (MrH) . N benzinildazol -2- anine ¢H NMR ™ (CDCls+
N- (4-chl oro-2- ethoxy-6- N ethyl phenyl)-1- [dioGal cdl. :2.07
(34, s), 2.17
(3H, s), 3.21
S (3H, s), 3.81
/ N- (4-chloro-2- |(3H, 8), 5.81
N methoxy—-6~ (1H, s), 6.78
ﬁ>‘NH OMe n@thylphenyl)—l—éli'HZ?' 6Jé8:
59 methyl-7-(3- ’ o
6.91 (2H, m),
methyl-2-
. 7.05-7.14 (2H,
Cl thienyl)-1H- ) 7.22 (1H
benzimidazol-2- ’ : !
amine d, J = 3.0
Hz), 7.51 (1H,
d, J = 8.1
Hz) . M3
Calcd.: 397;
Found: 398
(M+H) .
'H NMR (CDClj)
5 1.07 (3H, t,
J= 7.6 Hz),
2.23 (3H, s),
2.40-2.59 (2
N- (4-chloro-2~ [ir M), 3.17
methoxy-6- (3H, s), 3.82
/ methylphenyl)—7—(3H’ ), 5.88
AN (2-ethylphenyl)-{{(1H, S), 6.81
60 I />_'NH OMe 1 thyl-1H- (1HI d/ J =
Ns N ey 1.5 Hz), 6.93
imidazo[4, 5- iH q ’J _
clpyridin-2- i SHz), 7.20-
cl e 7.51 (4H, m),
8.09 (1H, s),
8.77 (1H, s).
MS Calcd.:
406; Found:
407 (M+H).
Example 61

N- (4-Bromo-2~methoxy-6-methylphenyl)-7-(2-ethylphenyl)~1-

methyl-1H-benzimidazol-2-amine
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48 />-NH Owve ethyl-7-(1- 427; Found: N naphthyl) -1H

428 (M+H). benzi m dazol -2- amne ci N (4-chloro-2-
werdony-462 V5 Cal cd.: N et hyl phenyl )-1 49 N>- NPCTOWVB2006/015646

et hyl - 7- phenyl - 378 (M+H) Found: 1H benzi m dazol -

2-amne C WD 2006/116412 %9&{USZOO6/015646 114 G

N- (4-chl oro-2- ethoxy-6- ethylphenyl)-7- (4-chloro-2-

M5 Calcd.: 50 N ethyl phenyl)-1 425; Found: />-NH Owe

ethyl -1H 426 (MtH). N benzi m dazol -2- amne C Ow

/
N

O )—NH OMe
N

Br

7-(2-Ethylphenyl)-1-methyl-1, 3-dihydro-2H-benzimidazol-2-
one

A mixture of 280 mg (1.23 mmol) of 7-bromo-l-methyl-
1, 3-dihydro-2H-benzimidazol-2-one, 222 mg (1.48 mmol) of 2-
ethylphenylboronic acid, 113 mg (0.0123 mmol) of
tris(dibenzylideneacetone)dipalladium, 29 mg (0.0615 mmol)
of X-Phos and 522 mg (2.46 mmol) of potassium phosphate in
9 mL of toluene was stirred at 100 °C for 4 hours. After
cooling, the reaction mixture was diluted with water and
ethyl acetate and passed through celite. The filtrate was
extracted with ethyl acetate (X2). The combined organic
layer was washed with brine (X1), dried over sodium sulfate
and concentrated in vacuo. The residue was purified by
silica gel column chromatography eluting with a 25-65%
ethylacetate/n-hexane gradient mixture to give 200 mg (64%)
of the title compound.
'"H NMR (CDCl;) & 1.04 (3H, t, J = 7.7 Hz), 2.34-2.52 (2H,

m), 2.84 (3H, s), 6.86-6.98 (2H, m), 7.05-7.08 (2H, m),
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N- (4--chloro-2- ethoxy-6- ethyl phenyl)-7-
(4-met hoxy-2- Ms Calcd.: 51 N>--NH Owe et hyl phenyl)

WO 26064221F MtH) Found: N ethyl -1 H benzi m dazoP€RUS2006/015646
amne CI N (4-chloro-2- ethoxy-6- ethylphenyl)-1- M5
Calcd.: 52, Nethyl-7--(2- gfg Found: \ j />-NH Ow
naphthyl) -1H 428 (MtH). N benzi m dazol-2- amne C
HN(3-{2-[(4- 0 chloro-2- ethoxy-6- N ethyl phenyl)am
M5 Calcd.: 53 />-NH Owveno] -1-nethyl-1H 434; Found:

7. NeehZigy qazpl 10 433 Me) . yldphenyl)acetam ide d

MS Calcd.: 252; Found: 253 (M+H).

2-Chloro-7-(2-ethylphenyl)-1l-methyl-1H-benzimidazole

A mixture of 190 mg (0.753 mmol) of 7-(2-ethylphenyl)-
l-methyl-1, 3-dihydro-2H-benzimidazol-2-one and 1.5 mL of
phosphorus oxychloride was stirred at 80 °C for 5 hours.
After cooling, the reaction mixture was poured into ice and
neutralized by 12 N sodium hydroxide. The aqueous
suspension was extracted with ethyl acetate (X2). The
combined organic layer was washed with brine (X1), dried
over sodium sulfate and concentrated in vacuo. The residue
was purified by silica gel column chromatography eluting
with a 3-10% ethylacetate/n-hexane gradient mixture to give
123 mg (60%) of the title compound.
'H NMR (CDCls) & 1.02 (3H, t, J = 7.5 Hz), 2.30-2.48 (2H,
m), 3.19 (3H, s), 7.05-7.15 (1H, m), 7.26-7.45 (5H, m),
7.60 (1H, m).

MS Caled.: 270, 272; Found: 271, 273 (M+H).

N- (4-Bromo-2-methoxy-6-methylphenyl)-7- (2-ethylphenyl) -1-
methyl-1H-benzimidazol-2-amine

A mixture of 100 mg (O.369hmmol) of 2-chloro-7-(2-
ethylphenyl)-l-methyl-1H-benzimidazole and 239 mg (1.11

mmol) of 4-bromo-2-methoxy-6-methylaniline was stirred at
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WD 2006/ 116412 PCT/ US2006/ 015646 115 OHC
2-{2-[(4-chloro- 2-nethoxy-6- N ethyl phenyl)am M5
w@2a0o6d164154 }--NH OVe no] - 1- net hyl - 1H 405" FoupdI/USN06/015646
benzi m dazol -7- 406 (MtH). vyl }benzal dehyde CI H NWR
(cbC13) 6 1.11 (3H, d, J 5469 Hz), 1.15 (3H, d, =
6.9 Hz), 2.18 (3H, s), 2.80-2.95 (1H, ), 3.09 (3H,
N-(4-chloro-2- s), 3.81 (3H, nethoxy-6- s), 5.79 (1H,
met hyl phenyl )-7-s), 6.78 (1H, 55 N (2- d, J = 2.1/

LT PRI KB B b\ s

was neutraﬁlzeg H%& sa uratgg ( hegES sodium hydrogen
carbonate, followed by addition of ethyl acetate. The
resulting crystals were collected by filtration and washed
with water and ethyl acetate, and suspended in hot ethyl
acetate. After cooling to room temperature, the crystals
were collected by filtration and washed with ethyl acetate
and a 50% dimethylsulfoxde/methanol mixture to give 90 mg
(54%) of the title compound.

M NMR (CDCl3) & 1.05 (3H, t, J = 7.4 Hz), 2.16 (3H, s),
2.40-2.55 (2H, m), 3.09 (3H, s), 3.81 (3H, s), 5.79 (1H, br
s), 6.88-6.92 (2H, m), 7.04 (1H, d, J = 1.5 Hz), 7.12 (1H,
t, J=17.8 Hz), 7.26-7.41 (4H, m), 7.52 (1H, d, J = 7.8 Hz).

MS Calcd.: 449, 451; Found: 450, 452 (M+H).

Compounds described below were prepared in a similar method.

Table 5

Example |Structure Name Physical Data




7.42-7.43 (2H, ), 7.52 (1H, d, J = 7. 5 Hz). M
Calcd.: 419; Found: 420 (M+H) . 1H NVR (DMBO- d6) 8

wWQ2@9/11¢% 4-chl oro-2- (3H, s), 3.15 (3H s ) ,PGr/U&2006015646
et hoxy-6 ethyl phenyl)-7-(3H, s), 3.76 N (3H, s), 6.68

(2 56 JJ/> _NH Ove (1 H d, J,+ ethoxyphenyl)- N
l-methyl-1 A- 7. 8Hz) .75 96

(6H m, 7 .28 (1H d, C anmine =7 . 8 Hz), 7.44
(1H, t, 7.8 Hz), WD 2006/116412 PCT/ US2006/ 015646

benzi m dazol -2- 7. 14

116 7.90 (1H, s). S Calcd. 'H NMR (CDClj3)
0 2.16 (3H,
N- (4-bromo-2- s), 2.43 (3H,
O methoxy-6- s), 3.25 (3H,
methylphenyl)- |s), 3.82 (3H,
N 1-methyl-7- (3- s),
62 O />—NH OMe methylphenyl)- |5.80 (1H, br
N 1H- s), 6.93-7.53
benzimidazol-2- |(9H, m). MS
amine Calcd.: 435,
Br 437; Found:
436, 438
(M+H) .
'H NMR (CDCls)
0 2.16 (3H,
s), 2.44 (3H,
s), 3.26 (3H,
s), 3.82 (3H,
s),
5.83 (1H, s),
6.92 (1H, d, Y
= 1.0 Hz),
O N- (4-bromo-2- 6.94 (1H, d, J
methoxy-6-
= 7.5 Hz),
methylphenyl) -
/ 1-methyl-T- (4— 7.04 (1H, d, J
63 N Y - 1.0 Hz),
O )—NH OMe rilethylphenyl)— 7.13 (1H, t,
H_ . 14 r
" benzimidazol-2- |~ 7.5 Hz),
: 7.25 (2H, d, U
amine
- = 7.8  Hz),
7.35 (2H, d, J
= 7.8 Hz),
7.50 (1H, d, J
= 7.5 Hz). MS
Calcd.: 435,
437; Found:
436, 438
(M+H)

Example 64
N- (4-Chloro-2-methoxy-6-methylphenyl)-l1-methyl-7-{2~

[ (methylamino) methyl]phenyl}—1H;benzimidazol—2—amine
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407; Found: 408 (M+H). 1H NWVR (DMSO- d6) 6 2.13 (3H,

s), 3.15 N(21,3- (3H, s), 3.75 dinethox 5 ~ y- (6H,
WG3E200631812 o / ethyl-1,1"- (3H, s), 6.67 PCT/US2006/015646

bi phenyl -4-yl)- (1H, dd, J = 57 N>--NH oMe 7-(2- 7.5,

1.2 Hz), ethoxyphenyl)- 6.9427.15 (8H, oM

1-methyl-1H m, 7.27-7.47 ~ ~ benzi m dazol -2- (4H,

m, 7.86 amne (1H, s). M5 Calcd.: 479; Found: 480

(MtH). H NMR (CDC13- CD30D) 6 2.19 (3H, s), 3.27

(3H, _s.3.81 N N(4-chloro-2- (3H, s), 3.94
Het hop (3H, s), 6.84- 0 CIH CH3 ethyl phenyl) -7-
_Ne&, m , 3 N(2_7.07-7.14 (2H, H58 ~ o

et xyyridi/n- ), 7.33 (1H, NI~ CH3 3-yl) -1-nethyl -

)—NH  OMe
N

Cl

A mixture of 33 mg (0.0813 mmol) of 2-[2-[ (4-chloro-2-
methoxy-6-methylphenyl)amino]-1-methyl-1H-benzimidazol-7-
vllbenzaldehyde, 0.033 mL (0.325 mmol) of 40% methanol
solution of methyl amine and 1 mL of ethanol was refluxed
for 4 hours. After cooling, 9.2 mg (0.244 mmol) of sodium
borohydride was added. The mixture was stirred at room
temperature for 4 hours, and 15 mg (0.407 mmol) of sodium
borohydride was added. After stirring at room temperature
for 15 hours, the reaction mixture was diluted with water
and extracted with ethyl acetate (X2). The combined organic
layer was washed with brine (X1), dried over sodium sulfate
and concentrated in vacuo. The residue was purified by
preparative HPLC and basic silica gel column chromatography
eluting with a 50-100% ethylacetate/n-hexane gradient
mixture to give 5 mg (17%) of the title compound.

'H NMR (CDCls) & 2.18 (3H, s), 2.27 (3H, s), 3.08 (3H, s),
3.57 (2H, s), 3.81 (3H, s), 6.79 (1lH, s), 6.87-6.89 (2H, m),

7.10-7.15 (1H, m), 7.33-7.53 (5H, m).
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15

1H benzi m dazol - Hz), 7.70 (1H, -0 H3c 2-amine d, J =

7.5, 1.8 Hz), 823 «cl (1H dd, J = 5.4, 1.8 Hz).
waddogalad : 408; Found: 409 (MtH). WO 2006/ 1RGHLR2006/015646

PCT/ US2006/ 015646 117 1H NMR (CDC13- CD30D) 8 2.07

(3H, s), 2.17 (3H, 3.81 &(, 3H, 3.21

N-(4-chloro-2- (3H, 5.81 ms]t xy 6- (1H, s), 6.78

N}-NH Ove ethyl-7-(3- ethyl phenyl) -1 59 211 Hz)d',

6 88- 6. ethyl-2- 91 (2H, m, ci thienyl) -1H

OE %4 (2H benzi m dazol -2- )' 7.22 (1H, amne d,

EX%“‘P%é 7.51 (1H, d, J =8.1 Hz). M8 Calcd.:

N;%2—Bromo—2—methoxy—6—methylphenyl)—1—methyl—7—(3—methyl—

lH-pyrazol-1l-yl)-1H-benzimidazol-2-amine

)\
N

g

N

)—NH OMe
N

Br

1-Methyl-7-(3-methyl-1H-pyrazol-1-yl)-1,3-dihydro-2H-
benzimidazol-2-one

A suspension of 50 mg (0.220 mmol) of T7-bromo-1-
methyl-1, 3-dihydro-2H-benzimidazol-2-one, 0.035 mL (0.440
mmol) of 3-methylpyrazole, 42 mg (0.0220 mmol) of copper (I)
iodide and 61 mg (0.440 mmol) of potassium carbonate in 1
mL of 1-methyl-2-pyrrolidinone was stirred by microwave
irradiation at 190 °C for 2 hours. After cooling, the
reaction mixtﬁre was diluted with water and extracted with
ethyl acetate (X2). The combined organic layer was washed
with brine (X1), dried over sodium sulfate and concentrated
in vacuo. The residue was purified by silica gel column
chromatography eluting with a 25% ethylacetate/n-hexane

mixture to give 57 mg of a mixture containing the title
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Found: 398 (MtH). 1H NMR (CDC13) 8 1.07 (3H, t, J =
7.6 Hz), 2.23 (3H, s), 2.40-2.59 (2 N-(4-chloro-2-
woRo0ad 16482 17 net hoxy-6- (3H, s), 3.82 / PCT/US2006/015646
met hyl phenyl )-7-(3H, s), 5.88 / N (2-ethyl phenyl)-(1H,
s), 6.81 60 NH Ow (1H d,;d,= N 1l-nethyl-IH N
i mdazo[4,5- 1.5 Hz), 6.93 c? pyridin-2- ( iH d, J =
amne 1.5Hz), 7.20- C 7.51 (44, m, 8.09 (1H, s),
8.77 (1H, s). 4S Calcd.: 406; Found: 407 (MtH)
Exan‘pJBe 61
COMRAALBr onp- 2- net hoxy- 6- net hyl phenyl ) - 7- ( 2- et hyl phenyl)

-1- nethyl - 1H benzi m dazol - 2- am 200
'k btk UePOSe) ORsean Lim &), 2.08' %3 B0 S8t o, v
= 2.2 Hz), 6.97-7.18 (3H, m), 7.57 (1H, d, J = 2.2 Hz),

9.60 (1H, br s).

MS Calcd.: 228; Found: 229 (M+H).

N—(4—Bromo—2—methoxy—6—methylphenyl)—1—methyl—7—(3—methyl—
1H-pyrazol-1-yl)-1H-benzimidazol-2-amine

A mixture of 17 mg (0.0745 mmol) of 1-methyl~-7-(3-
methyl—lH;pyrazol-l—yl)—1,3—dihydro~ZH;benzimidazol—Z—one
in 0.5 mL of phosphorus oxychloride was stirred at 80 °C
for 5 days. After cooling, phosphorus oxychloride was
evaporated in vacuo. The residue was neutralized by 12 N
aqueous sodium hydroxide. The aqueous suspension was
extracted with ethyl acetate (X2). The combined organic
layer was washed with water (X1) and brine (X1), dried over
sodium sulfate and concentrated in vacuo. The residue was
purified by preparative TLC eluting with a 30%
ethylacetate/n-hexane mixture to give 2-chloro-1-methyl-7-
(3-methyl-1H-pyrazol-1-yl)-1H-benzimidazole. A mixture 2-
chloro-l-methyl-7- (3-methyl-1H-pyrazol-1-yl)~1H-
benzimidazole obtained above, 48 mg (0.223 mmol) of 4-
bromo-2-methoxy-6-methylaniline and 0.15 mL of l-methyl-2~
pyrrolidinone was stirred at 120 °c for 3 days. After

cooling, the reaction mixture was neutralized by saturated
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15

N/>NHOw N/ \ Br
7-(2- Et hyl phenyl ) - 1-net hyl - 1, 3- di hydr o- 2H benzi m dazo
w0 20060015 A mi xture of 280 ng (1.23 nmmol) of PCT/US2006/015646
7-brono-1-nethyl - 1, 3-di hydro- 2H benzi m dazol - 2- one,
222 ng (1.48 mol) of 2- ethM&Phenylboronic acid, 113
mg (0.0123 mmol) of
tris(di benzyli deneacetone)di palladium 29 ng (0.0615
mmol) of X-Phos and 522 ng (2.46 mmol) of potassi um

hosphat e,.in 10 g nL_of toluene was,stirred at 100 C .
aq?‘SPu FETHS AFYRF IR0l PRG° %&'re T i BRURPRCure Sdson

diluted with er _an et hyl ac te_and passed :
waEhPOGGHCEER e ChTRE TRl Arate Shad s Zaxt MLG: ST FiFcbganic
acetate (X2). The conbined organic _|ayer was washed
laMFFhWBFiHéS%ﬁg)WlGPi&@t@Feﬁxégd@@ﬁ1?&Ppétéxﬁéfaﬁgled over
concentrated in vacuo. The residue was purified by
sogdiippcgugdiatéolanmh €AR6RBESGEABhY fel AGUHRY W R &S2Bdgssvas
et hyl acet at e/ n-hexane gradient m xture to give 200 ny
pugédigpd of bvhe preperebapoundlldH NVRIYEGDC13)wBt, 04  75%
(3H, t, J =7. 7 H) , 2.34-2.52 (2H, 20 m), 2.84
eth3Maceyate/86h6x08e( 2H xt1yre 7 O59¥ve8 5(2ZHmay) (1§¥) of the
2006/ 116412 PCT/ US2006/ 015646 119 7.18-7.39 (3H, m,
ti8188cbhbpubd.s). MsS Calcd.: 252; Found: 253 (M+H)
2- Chl oro-7- (2- et hyl phenyl ) - 1- et hyl - 1H benzi m dazol e
'H NMR (CDCls) & 2.17 (3H, s), 2.40 (3H, s), 3.23 (3H, s),

3.80 (3H, s), 5.87 (lH, br s), 6.28 (1H, d, J = 2.1 Hz),

6.92 (1H, 4, J= 2.4 Hz), 7.00-7.13 (3H, m), 7.53 (1H, d, J

Il

7.8 Hz), 7.63 (1H, d, J= 2.1 Hz).

MS Calcd.: 425, 427; Found: 426, 428 (M+H).

Example 66

N- (4-Bromo—-2-methoxy-6-methylphenyl)-7-(3,5-diethyl-1H-

pyrazol-1-yl)-l-methyl-1H-benzimidazol-2-amine

Br

7-Hydrazino-l-methyl-1, 3-dihydro-2H-benzimidazol-2-one
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5 A mxture of 190 ng (0.753 nmol) of
7-(2-et hyl phenyl) -

wdaz20vettiogh2z 1, 3- di hydr o- 2H benzi m dazol - 2- one anPCT/US2008/015646
of phosphorus oxychloride was stirred at 80 C for 5
hours. After cooling, the {gaction mxture was poured
into ice and neutralized by ?2 N sodi um hydr oxi de.
The aqueous 10 suspension was extracted with ethyl
acetate (X2). The conbined organic Iayer was mashed

ek g e

me@@T%{%T%?@%fj:%%:?%%ﬁ%i % to gl vg6a15 23 °F

cor{csqqltlfatgj HHoTiE %ﬁ 4\@3? Za'\_gé\"\%é %(@lq_llaé)%eous

oW Gl 00 ‘@7@8 5727332@%%395: ‘ofL sl 6.0 3grile, che
N- (4- Br ono- 2- met hoxy- 6- neth%lphenyl) (2 eth Ipheg%

mixtqureretdd - SR niddazd - 2Canffé 30 RLOFESSF 1
ng (0.369 mmol) of 2-chloro-7-(2

Chmmephéﬁﬁl P- 16 meOBy O- IHdkhz WRisda@ bt eohviad 239 ng0 mL of
(1.11 25 nmmol) of 4 -bronp-2 -nethoxy- 6-nethylani
cotderet masedt hydedchat o 20064116482 tET/1982006710 1883 62dded
120 120 C for 15 hours.. After cooling, the reaction
to Mittdir @cawas oneunt atiized dy dat (Cat Afepuecus sddiuyn the
hydrogen carbonate, followed by addition of ethyl
mideetat fasThe kanesulld ngy crysNalsodiere cpdtected, byollowed
filtration and washed
by addition of ethyl acetate to the suspension. After
addition of 24.6 mL of di-tert-butyl dicarbonate (107 mmol),
the mixture was stirred at room temperature for 15 hours.
The aqueous layer was separated and extracted with ethyl
acetate (X1). The organic layer was washed with brine (X1),
dried over sodium sulfate and concentrated in vacuo. The
residual solids were washed with hexane to give 8.53 g of
the Boc derivative of the title compound as yellow crystals.
A suspension of 8.53 g (17.8 mmol) of the Boc derivative of
the title compound in 100 mL of 4 N hydrogen chloride in
methanol was stirred at room temperature for 12 hours. The
resulting crystals were collected by filtration and washed
with methanol to give 3.17 g (52%) of the title compound.
H NMR (DMSO-dg) & 3.52 (3H, s), 6.79-6.82 (2H, m), 6.98
(14, t, J = 8.0 Hz), 8.02 (1H, s), 10.03 (2H, s), 11.00 (1H,

s).
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5 wth water and ethyl acetate, and suspended in hot

ethyl acetate. After cooling to roomtenperature, the
w@eoostizd4s2 were collected by filtrati on and waBEEUS206/615646

ethyl acetate and a 50% di net hyl sul f oxde/ met hano

mxture to give 90 ng (54%,ef the title conpound. 10

1IH NVMR (CDC13) 6 1.05 (3H, t, J =7. 4 H) , 2.16 (3H,

s) , 2.40-2.55 (2H, m, 3.09 (3H, s), 3.81 (3H, s),

5.79 (1H, br s), 6.88-6.92 (2H, m, 7.04 (1H, d, J =

1.5 Hz), 7.12 (1H, t, J =7.8 Hz), 7.26-7.41 (4H, m,

7.52 (1H, d, J = 7.8 Hz). WM Calcd.: 449, 451; Found:

T G st R e o, e 5 vy o2

Struct ur nme Physi cal Data WO 2006/ 116412
beqﬁéﬁ%ﬁﬁﬁ§%7 8846 121 1H NWR (CDC13) 6 2.16 (3H

c1 i ey 3762 (3o “mid fyinal | 7 of Aidrazino-

N>-NH Ove et hyl phenyl )- 5.80 (1H, br N 1H, s),
1‘M§KH¥LE¥%$'¢%§M§%ﬁ erEinigiazed ~2 V€ anitfle’ Cal c&L  ©of

435, Br 437; Found:
acetic acid was added 0.13 mL (0.986 mmol) of 3,5-
heptanedione, the mixture was stirred at 100 °C for 2 hours.
After cooling, the reaction mixture was neutralized by
saturated aqueocus sodium hydrogen carbonate and extracted
with ethyl acetate (X2). The combined organic layer was
washed with brine (X1), dried over sodium sulfate and
concentrated in vacuo. The residue was purified by silica
gel column chromatography eluting with a 50-80%
ethylacetate/n-hexane gradient mixture to give 221 mg (83%)
of the title compound.
ly NMR (CDCls) & 1.16 (3H, t, J = 7.5 Hz), 1.29 (3H, t, J =
7.8 Hz), 2.35-2.53 (2H, br), 2.69 (2H, q, J= 7.8 Hz), 2.85
(34, s), 6.06 (1H, s), 7.01 (1H, dd, J= 7.8, 1.5 Hz), 7.08
(14, t, J= 7.8 Hz), 7.14 (1H, dd, J = 7.8, 1.5 Hz), 9.495

(1H, br s).

2-Chloro-7-(3,5-diethyl-1H-pyrazol-1-yl)-1-methyl-1H-
benzimidazole
A mixture of 220 mg (0.814 mmol) of 7-(2,4-diethyl-1H-

pyrazol—l—yl)—1—methyl—1,3—dihydro—ZH;benzimidazol—Z—one in
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436, 438 (MrH). 1H NMR (CDC13) 6 2.16 (3H, s), 2.44
(3H, s), 3.26 (3H, s), 3.82 (3H, S), 5.83 (1H, s),
wG2®8/1(c42, d, N-(4-bronp-2- 1.0 Hz), ethoxy-6PCBUS006/015646

(1H, d, ethylphenyl)- = 7.5 Hz), 7.04 (1H, d, 63 N

1-nethyl-7-(4- 1.0 Hz), ¢z 154 >-NH Ove 1H hyl phenyl)
- 7.13 .1Ht, 6 N7 benzimdazol-2- 7.25 (2H, d~)~

amine Br = 7.8 Hz), 7.35 (2H, d, 7.8 Hz), 7.50 (1H,
d, =7.5Hz). M5 Calcd.: 435, 437; Found: 436, 438

2 mL of phosphorus oxychloride was stirred at 85 °C for 4
hours. After cooling, phosphorus oxychloride was evaporated
in vacuo. The residue was diluted with ice-cold water and
neutralized by aqueous sodium hydroxide. The aqueous
suspension was extracted with ethyl acetate (X2). The
combined organic layer was washed with water (X1) and brine
(X1), dried over sodium sulfate and concentrated in vacuo.

The residue was purified by silica gel column
chromatography eluting with a 25-50% ethylacetate/n-hexane
gradient mixture to give 181 mg (77%) of the title compound.
'H NMR (CDCls) & 1.15 (3H, t, J = 7.5 Hz), 1.30 (3H, t, J =
7.5 Hz), 2.44 (2H, q, J= 7.5 Hz), 2.70 (2H, gq, J = 7.5 Hz),
3.20 (3H, s), 6.10 (1H, s), 7.21 (1H, dd, J= 7.8, 1.2 Hz),

7.30 (1, t, J= 7.8 Hz), 7.76 (1H, dd, J= 7.8, 1.2 Hz).

MS Calcd.: 288, 290; Found: 289, 291 (M+H).

N- (4-Bromo-2-methoxy-6-methylphenyl)-7-(3,5-diethyl-1H-
pyrazol-1l-yl)-1l-methyl-1H-benzimidazol-2-~amine

A mixture of 83 mg (0.287 mmol) of 2-chloro-7-(3,5-
diethyl-1H-pyrazol-1-yl)-l-methyl-1H-benzimidazole, 186 mg
(0.862 mmol) of 4-bromo-2-methoxy-6-methylaniline and 0.15
mL of l—méthyl—Z—pyrrolidinone was stirred at 110 °C for 20
hours. After cooling, the reaction mixture was neutralized
with saturated aqueous sodium hydrogen carbonate, followed

by addition of ethyl acetate. The resulting crystals were
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(MrH) . Exanpl e 64
N- (4- Chl or o- 2- met hoxy- 6- net hyl phenyl ) - 1- et hyl - 7-{ 2-
w(Q ¢evettivgham no) net hyl | phenyl } - 1H benzi m dazol PRFENI0€015646
WD 2006/ 116412 PCT/ US2006/ 015646 122 N ~>-NH Me [N
Cl A mxture of 33 ng (0.A08f~2’59mml) of
2-[2-[(4-chl oro-2-
nmet hoxy- 6- et hyl phenyl ) am no] - 1- et hyl -1 H benzi m dazol
-7- yl]benzal dehyde, 0.033 nL (0.325 mmol) of 40%
t hanal 5 sal.ytion.of nethyl amne and 1 nL of
colTRATEE vB% RafIniRed O oria HGHTES AFLER clgidngang. £thyl
0. 244 mol f sodi bar ohydri de was added. The
ac%%ﬁ('ﬁr EO\NQ%V& i)lll%ealgat( 8';%] mPtt éfSertdttuife FHP AN bur s,
...and 15 ng (0.407 mol) of sodium borohydride was
HaRd (CRELer &tirtPnd3Ht Foorh Eerpdr dzune 1:GX o35 L, J =
hours, the reaction mxture was diluted with water
7. &ndiZéxt radt’ed 3kt 1B ot 1 4 hcbt it ed( XI) = Thé danhi Red2 (2H,
organic |ayer was washed with brine (X1), dried over
drsddifurh- SubRkat e 3.8Ad (G8ncentr 8t-8d i(BHvaclo. ST r@si,due s),
was purified by preparative HPLC and basic silica gel
6.08| UAtH, chn omét 8gr-dphiy 1ZHel o), ng .\Bidt h 1a,50@1Q0% 8.8 Hz) .
et hyl acet at e/ n- hexane gradient mxture to give 5 ng
MS( Ca%rcdof #ke,t ke Eonpound68LHANNR ((MGBGL3) 6 2. 18
(3H, s) , 2.27 (3H, s) , 3.08 (3H, s) , 3.57 (2H, s),
3.81 (3H, s), 6.79 (1H, s), 6.87-6.89 (2H, m,

Compounds described below were prepared in a similar method.

Table ©

Example [Structure Name Physical Data

'H NMR (CDCls)
5 2.16  (3H,

), 2.18 (3H,

), 2.32 (3H,

), 3.10 (3H,

N- (4-bromo-2- ), 3.80 (3H,

//[_§: methoxy-6- ), 6.04 (1H,
N methylphenyl) ~ ), 6.29 (1H,

r s), 6.93-

.97 (2H, m),
.03 (1H, s),
.10 (1H, t, 4

N/ 7-(3,5-
o7 ZF—NH OMe dimethyl-1H-
N pyrazol-1-yl)-

l-methyl-1H-

I N1 o0 n n

benzimidazol-2- 7.5 Hz),

Br amine .50 (1H, d, J
7.5 Hz).

MS Calcd.:

439, 441;

Found: 440,

442 (M+H) .
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7.10-7.15 (1H, m, 7.33-7.53 (5H m. 20 WO
2006/ 116412 PCT/ US2006/ 015646 123 Exanpl e 65
WOR(4ABHOND- 2- net hoxy- 6- et hyl phenyl ) - | - met hyl| PGF{200€015646
hyl - 1H pyrazol -1-yl)-1H benzi m dazol -2-amne NN N
/> 6:N-NH Ow Br 5
1- Met hyl - 7- (3- met hyl - | H pyr azdi - 1-y1 ) - 1, 3- di hydr o- 2H
benzi m dazol - 2- one A suspension of 50 ng (0.220 mmol)
of 7-brono-1- nethyl-1, 3-dihydro-2H benzi m dazol -2
-one, (.035 nL (0.440 10 njol) of 3-methyTpyT @M €,cpcly)
42 ng (|0. 0220 nmol ) of copper(l) iodide and[x61 MO g (9H
(0. 440 [mmol ) of potassium carbonate in 1 of = 14 !
1- met hyl - 2-pyrrolidinone wag stirred by mc %Wavé (
irradigtion at 190 C for 2 hours. After coofi'ng, t A (
reactign mixture was diluted with water andSéxtracted !
with 15 ethyl acetate (X2).[xThe-gewmhicned orani c3l-59erg
(
(

3H,
3H,
3

H,

was waghed with brine (X )pcdhiced-guer sodpum sbi7at e(1H,
and corjcent r,ay in vacuo. |, Lhe 5! ieglgq)wassrburi pied (1H,
by silijca ﬁé‘l um chr orrgt_qg)_ EB)E_ futing)wi th. al 1H,

0 - —
256go et hyl acet a e/n hexane butyl-3-methyl- d, J = 2.1
)—NH OMe 1H-pyrazol-1- Hz), 7.03 (1H,
N y1l)-1l-methyl- d, J = 2.1
1 Hz), 7.10 (2H,
Br |penzimidazol-2- [C7 Jo= 4.5
mine Hz), 7.54 (1H,
d, J = 4.5

Hz) .

MS Calcd.:
481, 483;
Found: 482,

484 (M+H) .

Example 69

N- (4-Bromo-2-methoxy-6-methylphenyl)-7-(2,5-dimethyl-1H-

pyrrol-1l-yl)-l-methyl-1H-benzimidazol-2-amine

It

N

N
@:/)—NH OMe
Br

7-(2,5-Dimethyl-1H-pyrrol-1-yl)-l-methyl-1,3-dihydro-2H-
benzimidazol-2-one
To a suspension of 257 mg (1.57 mmol) of 7-amino-1-

methyl-1,3-dihydro-2H-benzimidazol-2-one in 2 mL of acetic
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m xture to give 57 ng of a m xture containing the

title WO 2006/ 116412 PCT/ US2006/ 015646 124 conpound.
WQARIOBIVR4(LCDC13) S 2.34 (3H, s) , 2.98 (3H, s) PCBULM06/015646

(1H d, J =22 Hz), 6.97-7.18 (3H m), 7.57 (1H d,

J =22 H), 9.60 (1H br s)3;5 M5 Calcd.: 228;

Found: 229 (M+H).

N- ( 4- Br onp- 2- net hoxy- 6- met hyl phenyl ) - 1- net hyl - 7- ( 3- net

hyl - 1H pyrazol - 1-yl) - 1H benzi m dazol - 2- anmi ne A

xt.ure 7 Q..07 3-
acgb h% fﬁ%%%%azosgljglf§1§gq%%ﬁ§gr8fg%-g #fﬁﬁ&&&i&ﬁez the
nL of, phosphgr.us oxychl ori de was stirred
mx?ugs b 315 ra8, 8L M oF 3681 fngo phoderugoo1ing, the
chl oride Lhas evapor at ed |n vacuo. The residue was
TeRGHEPR | ea Ty 212" R° afaUGHS TGEUmEHy G SFhe adueous
queo¥§ suspensi on was 15 extracted with ethyl acetate
SO%X RE OS6Rpi G Bregéniand | aeFawhedwidhed ey acetate
(Xl) and brine (X1), dried over sodiumsulfate
X%hd ’éaﬁc@ﬁfﬂb&p@d PROGBRAGOLaTRE MeSi dashaas wislr biilee (X1),
by preparative TLC eluting with a 30%
driéefylomeat ated huhesaddatiextane® tongewérated in vacuo. The
2-chl oro-1-methyl -7 20
reg3dpet has | Pupyfagdl by y$3iiekberdi ntdazoh e ch&omaxbuiraphy
2- chloro-1-nethyl-7-(3-methyl -1H pyrazol -1-yl)-1H
elbehrgnm deiztl e abt iSrédsaboviehy U8cagatd/R2Benamé) ofradrient
br ono- 2- met hoxy- 6- net hyl ani l i ne and 0. 15 nL of
migtoeehyb- givpyesel ndi none) was shier redlat cta@oGnlior 3
days. After 25 cooling, the reaction m xture was

'Hnewtratbeed by sabaraked s), 2.79 (3H, s), 5.92 (2H, s),
6.93 (1H, dd, J = 7.5, 1.5 Hz), 7.08-7.16 (2H, m), 9.45 (1H,

s).

2-Chloro-7-(2,5~dimethyl~1H-pyrrol-1-yl)-1l-methyl-1H-
benzimidazole

A mixture of 239 mg (0.991 mmol) of 7-(2,5-dimethyl-
1H-pyrrol-1-yl)-1l-methyl-1,3-dihydro-2H-benzimidazol-2-one
in 2 mL of phosphorus oxychloride was stirred at 85 °C for
4 hours. After cooling, phosphorus  oxychloride was
evaporated in vacuo. The residue was diluted with ice and
neutralized by aqueous sodium hydroxide. The aqueous
suspension was extracted with ethyl acetate (X2). The
combined organic layer was washed with water (X1) and brine
(X1), d;ied over sodium sulfate and concentrated in vacuo.

The residue was purified by silica gel column
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WD 2006/ 116412 PCT/ US2006/ 015646 125 aqueous sodi um
hydr ogen carbonate. The aqueous suspension was
weztsaouerl Wi th ethyl acetate (X2). The conbi neaI/US2006/015646

organic |ayer was washed with water (X1) and brine

(X1), dried over sodiumsujfate and concentrated in
vacuo. The residue was 5 purified by preparative TLC
eluting with a 75% ethyl acetate/n-hexane mxture to

give 5.7 ng (18% of the title conpound. 'H NWR

13) S, 2. ) .
chr%CDg (g)gﬁphéz) & Létsjgl'iﬂ ?%ﬁ:h %r 42)0(—@@/ Sétk%yll%c?é;ta(’gé_}’fl—sﬂexane

L
- ggR%lc%%h 4%5 1. 427 Found , 456094%§H( I\/H-H) 5 %)ganwlf
N- 4Brom)2rrethoxy6rret 5- I |
15 pyitazofdi- I 7- 7-fet Hy ben % éi% 5 ﬂetrﬁy ﬁ_lz
r-r N CtEN/> NH Owve OBr
7. 75 Hyjdrazicho-d et 8 -1-, BHAhydr o- 2H benzi mi dazol - 2- one

WO 2006/ 116412 PCT/ US2006/ 015646 126 To a suspension
MS ¢fals:d) g 380, Fanmwl) A0 704H no- | -

N- (4-Bromo-2-methoxy-6-methylphenyl) -7-(2, 5-dimethyl-1H-
pyrrol-1-yl) -1l-methyl-1H-benzimidazol-2-amine

A mixture of 90 mg (0.347 mmol) of 2-chloro-7-(2,5-
dimethyl—lH—pyrrol—l—yl)—l—methyl—1H—benzimidazole and 225
mg (1.04 mmol) of 4-bromo-2-methoxy-6-methylaniline was
stirred at 110 °C for 15 hours. After cooling, the reaction
mixture was neutralized by saturated aqueous sodium
hydrogen carbonate and extracted with ethyl acetate (X2).
The combined organic layer was washed with brine (X1),
dried over sodium sulfate and concentrated in vacuo. The
residue was purified by silica gel column chromatography
eluting with a 60-90% ethylacetate/n-hexane gradient
mixture. The desired flractions were collected and
evaporated in wvacuo, the residual solids were washed with
diethyl ether to give 53.4 mg (35%) of the title compound.
4 NMR (CDClz) & 1.99 (6H, s), 2.19 (3H, s), 2.96 (3H, s),
3.81 (3H, s), 5.94 (2H, s), 6.92-6.96 (2H, m), 7.05 (1H, d,

J= 1.8 Hz), 7.15 (1H, t, J = 7.5 Hz), 7.54 (1H, d, J = 7.5



nmet hyl - 1, 3- di hydr o- 2H benzi m dazol -2-one in 16 nL of

concentrated hydrochloric acid was added 8 nL of an
wa@eoweous12 sol ution of 2.18 g (31.6 mol) of SORPETIIS2006/015646
nitrite, the 5 mxture was stirred at 0 C for 30
mnutes. Tin(ll) chloride ( 0 g, 94.9 mol) was
di ssolved in 10 nL of conce ated hydrochloric acid,
and the solution was added to the reaction m xture at
0O C After one hour, the mxture was alkalified by 12
N sodi um hydroxi de, followed 10 by addition of ethyl
Cetate to the suspension After addition of 24.6 nL

i -tert-hutyl dicarbonate (107 the m xture

MSW&§9§9|rréag #80n@?€ﬁﬁer§@§re4ﬂ&r ¥@%ﬂours. The

aqueous | ayer was separated and extracted with ethyl

acetate (X1). The organic |ayer was washed with brine

(X1), 15 dri ed over sodium sulfate and concentrated in
Exgmpt6. "¥he 7tesi dual solids were washed with hexane to

give 8.53 g of the Boc derivative of the title

conpsanilas el bow cfystal sTabke slspease oprefpadesB gn the

(17.8 nmmol) of the Boc derivative of the title
simodpoundthadl10eseicibkd4 iN Bydmpden1Chl oride in 20

nmet hanol was stirred at roomtenperature for 12 hours.

Talhe 7resu|ting crystals were collected by filtration
ret-hanoltogive 317 g (529 of the

Hz

Al A
EXtt B%BEﬁd 1H NVR [(PRVED. d6) 8 3.5 Risiyl Data
M§.7p-6.82 (2H, m, 6.98 | (1H, t, J = 8.Q Hz), 8.02
€ s), 10.03 (2H, s), 11,00 (1H, 25 3. WO
200p/ 116412 PCT/ US2006/ OLB646-ciiRIro-2- | 'H NMR
7- (R, 40BNt hyl - 1H pyr azol mdtlybyyderet hyl|- dg&l@ hydro-2 17
H N methylphenyl)- | (3 s), 2.19
/ 7-(3,5- (3 s), 2.33
N dimethylisoxaz | (3 s), 3.37
»~NH OMe |ol-4-y1)-1- (3 s), 3.82
N methyl-1H- (3H, s), 5.90
benzimidazol- (1 br s),
- 2-amine 6. 80 7.60 (5H,
m). MS Calcd.:
396; Found: 397
(M+H) .
N-(4-chloro-2- |['H NMR (CDCls)
O methoxy-6- S: 2.17 (3H,
71 ~o P methylphenyl) - | g), 3.07 (3H
O 14
7 oMo 7T(2,6- s), 3.80 (3H,
N H dimethoxypheny | g), 3.82-4.12
O )N 1)-1-methyl- | (6H, m), 6.78
N 1H- (1H, d, J = 2.4
Me Cll benzimidazol- |gz), 6.89 (1H,
2—amine d, J= 2.4 Hz),
Trifluoroaceti | .89 (1, d, J
c acid salt = 7.8 Hz), 7.13
(1H, t, J = 7.8
Hz), 7.22-7.40
(3H, m), 7.51
(1H, d, J = 7.8
Hz)
MS Calcd.
437; Found: 438
(M+H) . mp 288~
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benzi m dazol - 2-one To a suspension of 211 ng (0.986
mmol ) of 7-hydrazino- 5

wdaz20vettiogh2z 1, 3- di hydr o- 2H benzi m dazol - 2- one | NPQI/IE2006/015646
acetic acid was added 0.13 nL (0.986 mmol) of 3, 5-
hept anedi one, the m xture wag4stirred at 100 C for 2
hours. After cooling, the reaction m xture was
neutralized by saturated aqueous sodi um hydrogen
carbonate and extracted 10 with ethyl acetate (X2)

S\ 7
Thé conbi ned organic |ayer was washed We8H bFine
(X1), dried over sodiumsulfate and concentrated in
vaguo. The residue was purified by silica gel colum
chomat ography eluting with a 50-80%
et hyl acet at e/ n- hexane gradi ent m xture to give 221 ny
(83% 15 of the title ¢onpound. 1H NVR (CDC13) 8 1.16

(3, t, J =7. 5Hz) , 1.29 (3H, t, J = 7.8 Hz),
2.35-2.53 (2H, br), 2.69 (2H, q, J = 7.8 Hz), 2.85

(3H, s), 6.06 (1H, s), 7.01 (1H dd, J £ 7.8, 1.5 Hz),
7.08 (1IH, t, J = 7.8 Hz), 7.14 (1H, dd, J = 7.8, 1.5

Hz), 9.49 20 (1H, br s).
2-Chl aro-7-(3,5-di ethyl -1H pyrazol -1-yl)-1-nethyl -1 H
EXHunA mdazol e A nixture of 220 ng (0.814 mmol) of
7-(2,4-diethyl -1H 25 e el _
N- BBt RS thhet e PR LR AYaE b- DIPBERYT i aAZoreYt
ne in WD 2006/ 116412 PCT/USZOO61013646 28 2 L of
5 - pirereyy ot o @&t oF THR) WaE-RERFHBHCAEO 85 TATL1 4
hours. After cooling, phosphorus oxychloride was
evaporatgd in vacuo. The residue was diluted with
ice-c wat er and

»—NH OMe
N

Br
This compound was prepared in a similar manner
described in Example 66.
4 NMR (CDCls) &: 2.13 (3H, s), 2.42 (3H, s), 3.19 (3H, s),
3.79 (3H, s), 5.81 (l1H, br s), 6.45 (1H, s), 6.91-6.96 (2H,
m), 7.03-7.08 (2H, m), 7.23 (5, s), 7.51 (1H, d, J = 8.4

Hz). MS Calcd.: 501, 503; Found: 502, 504 (M+H).

Example 73
4-[1-(2-Hydroxyethyl)-2- (mesitylamino)-1H-benzimidazol-7-

yllheptan-4-ol



neutralized by aqueous sodi um hydroxi de. The aqueous 5
suspensi on was extracted with ethyl acetate (X2). The
weewbiltngdd2 or gani ¢ | ayer was washed with wat er POWYSHNE015646
brine (X1), dried over sodiumsulfate and
concentrated in vacuo. Thesgesidue was purified by
silica gel colum chronmatography eluting with a
25-50% et hyl acet at e/ n- hexane 10 gradient mxture to
give 181 ng (77% of the title conmpound. 1H NWR
(C@&B)Gl (3H, t, J =7. 5 Hz), 1.30 (3H, t, J =
.44 (2H, q, J =7. 5 Hz) , 2.70 (2H, q, J
3.20 (3H, s), 6.10 (1H, s), 7.21 (1H
: .30 (1H, t, J =7.8 Hz), 7.76
ég__ 7.8 1.2 Fh). 15 M5 Cal cd.: 288, 290;
9, 29 N :

- met hyl phenyl )-7-(3,5-diethyl-1H
- pyrazol - | -1 H benzi m dazol - 2- am ne A
m xture of 83 (O 287 mmol ) of 2-chloro-7 i or
diBrhg| - FRBGHAS of ¥2Sy| PLERGERY| 1 bonzs HRHLSDI emann
186 ng (0.862 nmol) of
desdr Pretnl 2- eampk§ - b< net hyl aniline and 0.15 nlL of
1-nmet hyl - 2-pyrrolidi none was stirred at 110 C for 20
mp heUr370AfG er cooling, the reaction mixture was
neutralized wth saturated aqueous sodi um hydrogen
5 g o8 boopian) fSal Ilovied & bytaddi t= oh DfHzt hyl. agelat é.
The resulting crystals were WD 2006/ 116412
m) , PCTLES2006/ 045646) , 1295¢0l(kEct ed , by . BB| t(BHL I 6n-add47 (2H,
washed with water and ethyl acetate to give 112
t, (83%. @fﬂkhe sane (eappaynd. =1H.RMRz()CDC13p §1K,18d, J =
(3H, t, J = 7. rt), 1.31 (3H, t, J = 7. 6 Hz) ,
7.82 172(%H Sﬁ.282 @%,(2H, @.32=(TH, 4cHzy = 2.82HEAH, 7.47

(1H, dd, J = 7.8, 1.2 Hz). MS Calcd. : 409; Found: 410

10 (M+H) .

Example 74
2—[2—(Mesitylamino)~7—(1—propylbutyl)-lHLbenzimidazol~1—
yllethanol

OH

e
e

15 Me Me

This compound was prepared in a similar manner

Me

described previously in Example 14.

Iy NMR (CDCls) &: 0.92 (G6H, t, J = 7,5 Hz), 1.20-1.40 (4H,

m), 1.77-1.88 (2H, m), 1.98-2.09 (2H, m), 2.53 (6H, S) s
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5qq, J =7 . 6 Hz), 3.07 (3H, s), 3.81 (3H, s), 5.81
(1H, br s), 6.09 (1H, s), 6.93-7.16 (4H, m, 7.54 (1H,
wW@i2008/116482 8 Hz). M5 Calcd.: 467, 469; Found: BGBUS200€015646
(MrH) . Conpounds descri bed bel ow were prepared in a
simlar nethod. 10 Table 6 1Btnple Structure Nane
Physical Data 1H NMR (CDC13) 8 2.16 (3H, s), 2.18
(3H, s), 2.32 (3H, s) 3.10 (3H, N-(4-brono-2- s),
3.80 (3H, \ ethoxy-6- s), 6.04 (1H, NN
2.e8hyBpheryl) 2.8, &HZQH(J,H4 2N 303, b, sy, =6498- HET ,N4. 45
~>-NH Ove di nethyl-1H 6.97 (2H, m, VYN
(2pyrazol- Fy4 )8 HzD3 (1R <), lddet hyl=1H8 7. 102(Hilz|,) t7 27
benzi m dazol -2- = 7.5 Hz), Br amine 7.50 (1H, d, =
(2H, 5sHz) 7.88 Galmd.t, 439 248%; HzFound:4 A4QLH, 442, (MHH) 7.8,
WD 2006/ 116412 PCT/ US2006/ 015646 130
1.2 Hz).

MS Caled. : 393; Found: 3924 (M+H).

Example 75
2-[2-[(4~-Chloro-2-methoxy-6-methylphenyl)amino]-7- (1~

hydroxy-l-propylbutyl)-1H-benzimidazol-1-yl]ethyl acetate

OH OAc
N § OMe
)N
N
Me Cl
A solution of 4-[2-[(4-chloro-2-methoxy-6-

methylphenyl)amino]-1-(2~hydroxyethyl)-1H-benzimidazol~-7-

yllheptan-4-0l1 (100 mg, 0.22 mmol) in pyridine (5 mL) was
treated with acetic anhydride (1 mL) and stirred at room
temperature overnight. The reaction mixture was
concentrated to dryness, diluted with aqueous sodium
hydrogen carbonate, and extracted with ethyl acetate. The
organics were dried over magnesium sulfate, filtered, and
concentrated in vacuo. The residue was chromatographed on a
silica gel to give 97 mg (0.20 mmol, 89%) of the title

compound.
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1H NVR (CDC13) 6 1.18 (9H, s), 2.14 (3H, s), 2.31
(3H, s), 3.02 (3H, N-(4-bronmp-2- s), 3.80 (3H,
weeheny462 s), 5.79 (1H, [/ ethylphenyl)- s), BCDGESI0060)15646

NN7-(5-tert- s) , 6.91 (1H, d, J 68 EN
but yl - 3- et hyl - 703(21 I\?J}IH(]VElI—I—pyrazol-l-
), yl)-1- rrethyl 31 18 Hz), 7.10 (2H,
Br benzirridazol - t, J 4 5 amne Hz), 7.54 (1H,

= 4.5 Hz). S Cal cd 481, 483; Found: 482,

@@5( g&ﬁ?’?ﬁ gx o e>8?296(§ﬁ3't hiyl pfeiyl’y 2 7HE2 5 1diZ@etlid- | (

m Pyl - vl EH} ”:Et,hyl L+ benzi rr(ldeaﬁzozln)? azn.llnze (l?\>|H, s),

2.15 (3H, s), 3.80 (3H, s), 4.56 (2H, t, J = 4.8 Hz), 4.85
(2H, t, J= 4.8 Hz), 6.80 (1H, d, J= 2.1 Hz), 6.83 (1H, d,

J = 8.1 Hz), 6.88 (1H, d, J = 2.1 Hz), 7.03 (1H, t, J=8.1

Hz), 7.41 (1H, d, J = 8.1 Hz). MS Calcd. : 487; Found: 488
(M+H) .
Example 76

2—{2—[(4—Chloro—2—methoxy—G-methylphenyl)amino]—7—[(lE)—l—
propylbut—l—en—l—yl]—1H>benzimidazol—1—yl}ethyl acetate and
2—{2—[(4—Chloro—Z—methoxy—6—methylphenyl)amino]—7—[(1Z)-1—

propylbut—l—en—l—yl]—lH;benzimidazol—l—yl}ethyl acetate

S~ OAc

N OMe

Me Cl
A solution of 2—[2—[(4—ch;oro—2—methoxy—6—
methylphenyl)amino]—7—(1—hydroxy—l—propylbutyl)—1H¥
benzimidazol-l-yl]lethyl acetate (50 mg, 0.10 mmol) and
triethylsilane (1 mL) in diethyl ether (10 mL) was stirred
at room temperature for 14 h. The reaction mixture was
diluted with aqueous sodium hydrogen carbonate, and

extracted with ethyl acetate. The organics were dried over
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N e>~NH Ov 6CN 0 5 Br

7-(2,5-Dinethyl -l H pyrrol -1-yl)-1-net hyl -1, 3-di hydro-2
woRdenrdidmt dazol - 2-one To a suspension of 257 P@I/920867015646

mmol ) of 7-am no-1- 10

nmet hyl - 1, 3- di hydr o- 2H benzi m dazol -2-one in 2 nL of

acetic WO 2006/116412 PCT/ U 6/ 015646 131 acid was

added 0.18 nL (1.57 mmol ) of 2, 5-hexanedi one, the

m xture was stirred at 90 C for 1 hour. After cooling,

. r.eagti 1 XEL was, neut.ralized, by saturated
maégﬁssﬁé Sesatem h%?gaéﬁ%caPBSIn&PQCSH&%%Fga%a’%% The
- tate 5 (X2)..._The, conbi ned_organi c | ayer was
re%@ﬁéd%\%‘%t 5 éto(%fﬂp:%eddr?rédam?éll% diderh st faiBCadd mg
c entrated_ip vacup. The_ residue was purified by
(Osﬁgﬁc%mazr g%FEnﬂ§cﬁ$8nEPB&FaEH?P°éPQ§Png with a
1.. 25-50% et hyl acet at e/ n- hexane gradient mxture to give
H 28R i of Ph@2ti(tHe donpdundl, 10HZH NVR2BEDCEZ) (4H,
6 1.97 {6H s%, 2.79 SSH, s), 5.92 (2H, s), 6.93 (1H
m) gql- §8=1795 (3Hg 7088{3H165) 2H2 - Ay, (8H45s5()1H3.79 (3H,
S)
S) p- GhEErd-#1( 2(Bldi met hyd -3 pYr 86l - L-ylJ-2- methyliz) H 5. 65
15 benzi m dazole A m xture of 239 ng (0.991 nmol) of
(0722, 5, di/net AyR- Hz) , 6.75 (1H, d, J = 7.2 Hz), 6.80 (1H,
1H pyrrol -1-.yl)-1-methyl -1, 3-di hydr o- 2H benzi m dazol -
d, 2Jore2.1 Hz), 6.89 (1H, d, J = 2.1 Hz), 7.04 (1H, t, J =
7.2 Hz), 7.41 (1H, d, J = 7.2 Hz). MS Calcd. : 469; Found:

470 (M+H).

Example 77
N;(4—Bromo—2—methoxy—6—methylphenyl)—4—chloro—7—(1—

ethylpropyl)-l-methyl-1H-benzimidazol-2-amine

/
N

)—NH OMe
N

Cl
Br

7= (1-Ethyl-1-hydroxypropyl)-l-methyl-1,3-dihydro-2H-
benzimidazol-2-one

A solution of ethylmagnesium bromide (3M solution in
diethyl ether; 32 mL, 96 mmol) was added dropwise to a
suspension of methyl 3-methyl-2-oxo-2, 3-dihydro-1H-

benzimidazole-4-carboxylate (5.00 g, 24,2 mmol ) in
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in 2 nmL of phosphorus oxychloride was stirred at 85 C
for 4 hours. After cooling, phosphorus oxychloride
wor®eA04ex apor ated i n vacuo. The resi due was dPCTIUSZH06/015646
with ice and neutralized by aqueous sodi um hydr oxi de.
The aqueous suspension wasi3xtracted with ethyl
acetate (X2). The conbined organic |ayer was washed
with water (X1) and brine (X1), dried over sodium
sul fate and concentrated in vacuo. 25 The residue was
tet?bl]‘lyﬁlr@@lubﬁnSi(BbCﬁLgethm aon YRe200641164%2s stirred at
US2006/ 015646 132 chromat ography eluting with a
40 18- 20%etiyracetiaie/ mehexahne was aghentnsiixhied Latgrvend
185 mg (729% of the title conpoun 1H NMR (CDC13) 8
1N %%%f (@§Er§%ted3w9%h(%%h§ﬁ acétQQegzﬂaéﬂed thﬂ5$rlne

5 %r§§@5y4(ﬁﬁg%r] was 'dglgdkk%veys ﬁ@hﬁg81u%59sulfate,

®Foun
4- B 7-
fllﬁ%ipyfiz%‘ﬁq RG] Hhensiihazol T2 am e 0 A2
0.3 7 h , .

vt TR AN T e i
ComHOBPéggsz Cﬁgf?ﬁ?%%sa Cﬁgtsﬁﬁla?ni Bre Vs 7O F OB C
.. Cfor 15 hours. After cooling, the reactlon m X ur%
H WMB néiiGl)i o0 30 safur af 60 Aqiedifs @l uml180-

ydro en carbonate and extracted wth etE%é acetat

H) ¢ X3y 82 Tige SBnbi fedOor'gdmi M ayél wals Wi @\MW*]

brine (X1), dried over sodiumsulfate and
MS EgReentr &8dd iBPURscud35THE Hesi due was purified by
silica gel columm chromatography

7~ (1-Ethylpropyl)-1-methyl-1, 3-dihydro-2H-benzimidazol-2-
one

A mixture of 7-(l-ethyl-l-hydroxypropyl)~-l-methyl-1,3-
dihydro-2H-benzimidazol-2-one (6.00 g, 25.6 mmol) and 6N
HCl (20 mL) in ethanol (100 mL) was stirred at 50 °C for 3
h. The migture was concentrated in vacuo, and the resulting
residue was dissolved in ethyl acetate, washed with aqueous
potassium carbonate. The organic layer was dried over
magnesium sulfate, filtered, and concentrated in vacuo to

give pale yellow oil, which was used in the next reaction

without further purification. MS Calcd.: 216; Found:
217 (M+H) . The crude material was dissolved in ethanol (150
ml) . This solution was treated with 10% palladium on

carbon (50% wet; 1.00g), purged with hydrogen, and stirred
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eluting with a 60-90% et hyl acet at e/ n- hexane gradi ent

20 m xture. The desired fractions were collected and
werapotated i n vacuo, the residual solids wer ePeEBER®AI6/015646

with diethyl ether to give 53.4 ng (35% of the title

conmpound. 1H NMR ( CDC13) 63£?@9 (6H, s) , 2.19 (3H,

s) , 2.96 (3H, s) , 3.81 ( 5.94 (2H, s),

6.92-6.96 (2H, m, 7.05 (1H, d, 25 J =1.8 Hz), 7.15

(1H, t, J =7.5 Hz), 7.54 (1H, d, J = 7.5 WO

6/:116412 PCT/US2006/.015646 1 Hz) .. .MB, Cal cd. ;
onfQUOHLISNR FOTLISE000LR15E0 138, ) Bl
| e .70 and n Tahl e were prepared in the
oy TR S O e BT ) R e B FCSBCCRRERBed Ba vacto.

(4-chl 2- 1H
Th%b%%§%5 %ﬁggggx;p SE%%Bé%atagﬁqgnlgthggol%dig%%ylether to
nethylphen % (3H, s), 2.19 7-(3,5- (3H, s), 2. 33 N
afépﬁ@t %9( Je( FPmMRIUncg @Y CELOrNEsOMCHYSHRYF) (3102 g,
% s) 3 82 N nethyl-1H (3H, s), 5.90
54pdnzi APdA26r13R1EC-br s), 2-amine 6.80-7.60 (5H,
'H NMR (CDCls) & 0.82 (t, J = 6.6 Hz, 6H), 1.60-1.85 (m,
4H), 3.15-3.25 (m, 1H), 3.65 (s, 3H), 6.85-6.98 (m, 2H),
7.00-7.10 (m, 1H), 10.2-10.5 (m, 1H).

MS Calcd.: 218; Found: 219 (M+H).

4-Chloro-7-(l-ethylpropyl)-l-methyl-1, 3-dihydro-2H-
benzimidazol-2-one

2,2"-Azobisisobutyronitrile (AIBN) (94 mg, 0.57 mmol)
was added to a mixture of 7-(l-ethylpropyl)-l-methyl-1,3-

dihydro-2H-benzimidazol-2-one (2.90 g, 13.3 mmol) and N-

chlorosuccinimide (1.95 g, 14.6 mmol) in carbon
tetrachloride (250 mlL). The mixture was stirred at 70 °C
for 2 days. The reaction was concentrated in vacuo,

extracted with ethyl acetate and washed with brine. The
organic layer was dried over magnesium sulfate, filtered,
and concentrated in vacuo to give residue. The residue was
crystallized from ethanol/iso-propanol to afford the title
compound as colorless crystals (2.28 g, 68%). mp 165-
166 °C.

'W NMR (CDCl3) & 0.81 (t, J = 7.2 Hz, 6H), 1.60-1.85 (m,
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~~m. M Calcd.: 396; Found: 397 (MtH)
N-(4-chloro-2- HNWR (CDC13 ) nethoxy-6- 5: 2.17 (3H,

w(Q 2000104net hyl phenyl )- s), 3.07 (3H, / 7-(2, 6-PCYUSBIBUI5646
(3H, N H Owe di net hoxypheny s), 3.82-4.12 /-N
1)-1-nethyl- (6H, n), 6.78 fﬁg@ cl 1H (1H d J =214
benzi m dazol - Hz), 6.89 (1H, am ne d, 2.4 Hz),

Trifluoroaceti 689(1H d J c acid salt 7.8 Hz),
7.13 (1H, t, . 8 7.22-7.40 (3H, m, 7.51
1H, : = 7 8 | cd. 437 438
4H ﬁ)qoﬁé 388 o ﬂgéeyigfa %{ﬂ?%ﬁm066§813%46¢? A£-7 Hz,
1H§897 03 E%anple 72 .7 Hz, 1H), 8.55 (s, 1H). MS Calcd.:

251; Found: 252 (M+H).

2,4-Dichloro~7-(l-ethylpropyl)-1l-methyl-1H-benzimidazole

A mixture of 4-chloro-7-(l-ethylpropyl)-l-methyl-1,3-
dihydro-2H-benzimidazol-2-one (1L.17 g, 4.63 mmol) in
phosphorous oxychloride (28 g) was stirred at 90 °C for 3 h.
The reaction was allowed to cool to room temperature and
concentrated in vacuo. The residue was dissolved in ethyl
acetate, washed with agqueous sodium bicarbonate and brine.
The organic layer was dried over magnesium sulfate,
filtered, and concentrated in vacuo. The residue was
subjected to chromatography on silica gel (n-hexane/ethyl
acetate = 10:1-1:1) and crystallized from ethyl acetate-
hexane to afford the title compound as colorless crystals
(1.03 g, 82%). mp 94-95 °cC.
'H NMR (CDCl3) & 0.82 (t, J = 7.5 Hz, 6H), 1.60-1.90 (m,
4H), 3.20-3.30 (m, 1H), 4.01 (s, 3H), 7.05 (d, J = 8.4 Hz,
1H), 7.26 (d, J = 8.4 Hz, 1H). MS Calcd.: 270; Found: 271

(M-+H) .

N- (4-Bromo-2-methoxy-6-methylphenyl)-4-chloro-7-(1-
ethylpropyl) -1-methyl~-1H-benzimidazol-2-amine

A mixture of 2,4-dichloro-7-(l-ethylpropyl)-l-methyl-
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N- (4- Br ono- 2- net hoxy- 6- met hyl phenyl ) - 1- net hyl - 7- (3- et

hyl - 5-phenyl -1 H pyrazol - 1-yl ) - 1H benzi m dazol - 2- am ne
w@ZdooMie4s3 -NH OV IN 5 Br This conmpound was pPEpHSBA6/015646

in a simlar manner described in Exanple 66. 'H NWR

(CDC13) 8: 2.13 (3H, s) , 2.42,(3H s) , 3.19 (3H )

, 3.79 (3H, s), 5.81 (1H, br'ss), 6.45 (1H, s),

6.91-6.96 (2H, 10 m, 7.03-7.08 (2H, m, 7.23 (5H,

s), 7.51 (1H, d, J = 8.4 Hz). M5 Calcd.: 501, 503;

e 73

LB o 0 e Ti-  ReBF JIGH nof- BB A AeHiAsIY 6
e AT S S T o B .
oyR5S8858500" S s IPRIR (TTBOB) 18 SR DA (4RO 1 0 g B2 & days
unggg’é&é§9%%¥{4%§£g%pgg}%2a:%gig'%9x£ﬁ?ér?észdggsggggd in

ethyl acetate/water, extracted with ethyl acetate and
washed with brine. The organic layer was dried over
magnesium sulfate, and concentrated to give a brown oil.
The oil was subjected to chromatography on a silica gel (n-
hexane/ethyl acetate = 10:1-1:1) and crystallized from iso-
propanol to afford the title compound as colorless crystals
(115 mg, 49%). mp. 218-220 °C.

'H NMR (CDCl3) & 0.83 (t, J = 7.2 Hz, 6H), 1.60-1.85 (m,
4H), 2.15 (s, 3H), 3.10-3.25 (m, 1H), 3.76 (s, 3H), 3.79 (s,

3H), 6.08 (s, 1H), 6.86 (d, J = 8.4 Hz, 1H), 6.91 (s, 1H),

7.03 (s, 1H), 7.10-7.20 (m, 1H). MS Calcd.: 449; Found:
450 (M+H) .
Examples 78 - 96 were prepared in the similar method

described in Example 77.

Example 78
4-Chloro-N-(4-chloro-2-methoxy-6-methylphenyl)-7-(1-

ethylpropyl)-l1-methyl-1H-benzimidazol-2-amine
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15

t, J = 4.8 Hz), 5.19 (2H, t, J = 4.8 Hz), 7.22 (1H
dd, J = 7 .8, 1.2 Hz) , 7.28 (2H, s) , 7.32 (1H, t, J
WOe200681d4r) , 7.47 (1H, dd, J = 7.8, 1.2 Hz). RE/T81006€1015646
409; Found: 410 10 (M+H). Exanple 74
2-[2-(Mesitylam no)-7-(1- prap butyl)-1H benzi m dazol -
|- yl]ethanol OH PH M 1>=NN:]JC-/ 15 M Me This
compound was prepared in a simlar manner described
previ ousl y in Exanple 14. 1H NWMR (CDC13) 8: 0.92 (6H,
t, J =7,5Hz), 1.20-1.40 (4H, nm), 1.77-1.88 (2H, m,
99299 (2H, m, 2.53 (6H, s), WD 2006/116412
PCT U820¢6/015646 136 2.63 (3H, s) , 2.87 (1H m ,
TR tHJ = 4.8 Hz) , 4.45 (2H, t, J = 4.8 Hz),
7 1H,, J ©%8, 1.2 Hz), 7.27 (2H, s) , 7.32
2 ) , 7.46 (1H, dd, J =7. 8, 1.2
Hz) : 393; Found: 394 (M+H). Exanple 75
2-[@L[ (4- Chl &r.0- Z- met hoxy- 6- net hyl phenyl ) ami no] - 7- ( 1-
hydr oxy-1 - propyltbutyl)-1H benzi m dazol - 1-yl ] et hyl
acetate Cl

mp 219-221 °C.

'y NMR (CDCls) & 0.83 (t, J = 7.2 Hz, 6H), 1.60-1.85 (m,
4H), 2.16 (s, 3H), 3.10-3.20 (m, 1H), 3.75 (s, 3H), 3.79 (s,
3H), 6.07 (s, 1H), 6.77 (d, J = 2.1 Hz, 1H), 6.80-6.90 (m,
2H), 7.05-7.20 (m, 1H).

MS Calcd.: 405; Found: 406 (M+H).

Example 79
4-Chloro-N-[2, 6-dichloro-4~- (trifluoromethoxy)phenyl]-7-(1-

ethylpropyl)-l-methyl-1H-benzimidazol-2-amine

/>—H Cl

F
o—F
F
mp 147-149 °C.

" NMR (CDCl3) & 0.85 (t, J = 7.2 Hz, 6H), 1.60-1.85 (m,
4H), 3.10-3.20 (m, 1H), 3.87 (s, 3H), 6.75-6.90 (m, 1H),

6.98 (d, J = 8.4 Hz, 1H), 7.20-7.45 (m, 2H), 8.30-8.40 (m,
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OH CAc NHOw N 10 M C A solution of
4-[2-[ (4-chl or o- 2- et hoxy- 6-
woredohgtlqanenyl ) am no] - 1- ( 2- hydr oxyet hyl ) - 1H bene¢USHA6/015646
-7- yl]heptan-4-ol (100 ng, 0.22 mol) in pyridine (5
m) was treated with acetic gphydride (1 ni) and
stirred at room 15 tenperature overnight. The reaction
m xture was concentrated to dryness, diluted with
aqueous sodi um hydrogen carbonate, and extracted with
1Hithyl acetate. The organics were dried over magnesi um
ulfate, filtered, and concentrated i n vacuo. The

residue chr natogr he a 20 silica gel to give
Msgga (Omg§9 4% (gﬁgﬂritle conpound. WO
2006/116412 PCT/U82006/015646 137 1H NMR (CDC13) b:
0.92 (6H, t, J =7, 5 Hz) , 1.23-1.41 (4H, m),
1.81-1.91 (2H, m, 1.98-2.09 (2H, m, 2.12 (3H s),
Expmpde 80 s) , 3.80 (3H s) , 4.56 (2H t, J = 4. 8
Hz) , 4.85 (2H, t, J = 4.8 Fh) , 6.80 (1H, d, J = 2.1
4- Hil)lorOt%sts2(,11Hdlc$hl@rs>phe81yi HA) (16 egdy(lrHony 1 ) l=ne thyl
Hz), 7.03 (1H, t, J =8.1 Hz), 7.41 (1H, d, J =8.1
1HHbﬁnZWEiQaﬁ@d72#a¢8%ﬁ Found: 488 (MH) . Exanple 76
10
. - Chl or o- 2- net hoxy- 6- net hyl phenyl )" am no] -7-[ (1
E)-1- propylbut-Il-en-1-yl]-1H benzi m dazol -1 -yl }ethyl
ac e Nnd

/>—N Cl
Cl
Cl
mp 130-132 °cC.
'H NMR (CDCls) & 0.84 (t, J = 7.5 Hz, 6H), 1.60-1.85 (m,
4H), 3.15-3.25 (m, 1H), 3.84 (s, 3H), 6.72 (s, 1lH), 6.96 (d,
J = 8.4 Hz, 1H), 7.21 (d, J = 8.4 Hz, 1H), 7.29 (d, J = 2.4
Hz, 1H), 7.41 (d, J = 2.4 Hz, 1H), 8.09 (d, J = 8.4 Hz, 1H).

MS Calcd.: 395; Found: 396 (M+H).

Example 81
4-Chloro-N-[4-chloro-2-(triflucromethoxy)phenyl]-7-(1-

ethylpropyl)-l-methyl-1H-benzimidazol-2~amine



2-{2-[(4-Chl oro- 2- net hoxy- 6- et hyl phenyl )am no] -7-[ (1Z
)-1- propylbut-1l-en-1-yl]-1H benzi m dazol -1-yl } et hyl
wae@bal@l2 OAc f-j N HOW > -NN M C 15 A BOI/US10061015646
of 2-[2-[(4-chloro-2-nethoxy-6-
nethylphenyl)anino]-?-(l-hydf y-1-propyl butyl)-1H
benzi m dazol -1-yl ] ethyl acetate (50 ng, 0.10 nmol) and
triethylsilane (1 nmL) in diethyl ether (10 nL) was
stirred at roomtenperature for 14 h. The reaction
Ixtupe was 20 diluted wth aqueous sodi um hydrogen
carlyonate, and extracted with ethyl acetate. The
org nics Aere dried ower WO 2006/ 116412
2006/ Ofj5646 1 magnesi um sul fate, filtered,
R 0. The residue was
ogr aphed—gn a fFilica gel to give 11 ng (0.023
title conpounds. 1H NMR (CDCl3) S:
0. 9@H6H t, .5 Hz), 1.28-1.49 (4H 5 m,
1.78-1.91 (2H, 2.08 (3H, s), 2.17 (3H, s), 3.79

(3H, sn, 4.20-4.€1 (4H m, 5.57 (0.8H, t, J = 7.2

Hz), 5.65 (0.2H, t, J = 7.2 Hz), 6.75 (1H, d, J = 7.2
mpHZP6-6280°C1H, d, J = 2.1 Hz), 6.89 (1H, d, J = 2.1

Hz), 7.04 (1H, t, J = 7.2 Hz), 7.41 (1H d, J = 7.2
1HFMMR MBDCA¢d.s 0 460; (Found:= 105474%,(MiH), 1.60-1.85 (m,

4H), 3.15-3.30 (m, 1H), 3.87 (s, 3H), 6.81 (s, 1H), 6.98 (d,
5 J = 8.4 Hz, 1H), 7.20-7.40 (m, 3H), 8.30-8.40 (m, 1H). MS

Calcd.: 445; Found: 446 (M+H).

Example 82

N-(4-Bromo-2, 6-dimethylphenyl)~-4-chloro-7-(1l-ethylpropyl) -

10 l-methyl-1H-benzimidazol-2-amine
N
H
)—N
N
Cl
Br

mp 247-249 °C.

M NMR (CDCl3) & 0.82 (t, J = 7.5 Hz, 6H), 1.55-1.80 (m,

4H), 2.17 (s, 6H), 3.00-3.20 (m, 1H), 3.40-3.65 (m, 3H),
15 5.90-6.00 (m, 1H), 6.70-6.90 (m, 2H), 7.00-7.20 (m, 1H),

7.20-7.30 (m, 1H). MS Calcd.: 434; Found: 435 (M+H).



Exanpl e 77

N- (4- Br onp- 2- et hoxy- 6- net hyl phenyl ) - 4-chl oro-7-( 1-
weehghpropyl ) -1 - met hyl - 1H benzi m dazol - 2- am nePCI™MUS2006/015646

/>--NH O ?Nve 15 Br

7- (1 -Ethyl-1-hydroxypropyl)-kgnmethyl -1, 3-di hydro-2H

benzi m dazol - 2-one A sol ution of ethyl magnesi um

brom de (3Msolution in diethyl ether; 32 nL, 96

nmol ) was added dropwise to a 20 suspension of nethyl

3- net - 2- 0X0- 2, 3-di hydro-1H
Exﬁﬁég%gg%azole-4-carboxy|ate (5.00 g, 24.2 mol) in WO

006/ 1164 PCT/ US2006/ 015646 tetrahydr
-G SRR or e NBe oy gaY B P St B8t
overnj ght. The, reactipn, was, guenched with water and
1‘W$¥¢K}TP@???%&ﬁ %%?ﬁ}%fﬁ§?n%cetate, washed with
brine. The organic |ayer was dried over magnhesi um
5 filtered, and concentrated in vacuo. The
Was crystallized from ethanol/diethylether to
e tytle conpound as colorless crystals (3.39
-201 C. "H NWR (CDC13) 8 0.90 (t, J =
-2.20 (m 5H), 3.84 (s, 3H
, 9.10-9.30 (m 1H). 10 Ms Cal cd.:

2343]Found: M+H) .
7-(1-Ethyl prop -1-net hyl -1, 3-di hydro- 2H benzi m dazo
-2- one Cl

5 mp 247-249 °C.
'H NMR (CDCl3) & 0.82 (t, J = 7.5 Hz, 6H), 1.55-1.80 (m,
4H), 2.18 (s, 6H), 3.00-3.20 (m, 1H), 3.40-3.65 (m, 3H),
5.90-6.00 (m, 1H), 6.70-6.90 (m, 2H), 7.05-7.20 (m, Z2H).
MS Calcd.: 389; Found: 390 (M+H).

10
Example 84
N- (2-Bromo-4-chlorophenyl)-4-chloro-7-(l-ethylpropyl)-1-

methyl-1H-benzimidazol-2-amine

!
H
)—N  Br
N
Cl

Cl

15 mp 136-138 °C.

y NMR (CDCls) & 0.84 (t, J = 7.5 Hz, 6H), 1.60-1.85 (m,
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A m xture of 7-(1-ethyl-I-hydroxypropyl)-1-nethyl-1, 3-

15 di hydr o- 2H benzi m dazol - 2-one (6.00 g, 25.6 mol)
wW@ea6BM41HCL (20 L) in ethanol (100 nmL) was SPCT/DRMOE015646

50 Cfor 3 h. The m xture was concentrated in vacuo,

and the resulting residue di ssol ved in ethyl

acetate, washed wth aqueous " potassi um carbonate. The

organi c layer was dried over 20 magnesi um sul fate,

filtered, and concentrated in vacuo to give pale

af ! otson ?é“Q%ﬂfBaﬁ??i daflon S aTear 0 91 36, Wund 96 (4

The cr terial s di ssolved in ethanag
J Fl%%z% go&&t Gn was~t Fedt & witth 100632 (dd, J
palladlun1on 25 carbaon (50% wet; 1.008) ur ged
8- fhydroderiZzantisti rr ef \ﬁ\érzcﬁ)e?1%6&1212@@}5320%69@15@46J
140 under 5 atonms hydrogen for 7 h. The catalyst was
8.felBvedt)by Ml Cracfon 4Ad7t Reupd:t ddile (Wadl) -
concentrated in vacuo. The residue was crystallized
fromethanol /diethylether to afford the title
compound as colorless crystals (3.02 g, 5 540). np
Exagpie325C. 1H NWR (CDC13) 6 0.82 (t, J = 6. 6 Hz, 6H)
, 1.60-1.85 (m 4H), 3.15-3.25 (m 1H), 3.65 (s, 3H),
N-6488+6mB8 2(wh12tpphefty00-2-£8 1omo-TH)(1 b@_hgzllﬂo@y(lm—l—
1H). MS Calcd.: 218; Found: 219 (M+H).
meﬂhgml—mﬂeb%ﬁ(zlmetjlaybmup;ﬁn)mé met hyl - |, 3- d| hydr o- 2H
benzi m dazol - 2- one 2,2'-AzobisisobutyronitriIe (Al BN
(94 ng, 0.57 mmol)

/

N H
)—N ¢l
N

i

Cl
Br

mp 127-129 °C.
'H NMR (CDCls) & 0.84 (t, J = 7.5 Hz, 6H), 1.60-1.85 (m,
4H), 3.15-3.25 (m, 1H), 3.85 (s, 3H), 6.80 (s, 1H), 6.96 (d,

J = 8.4 Hz, 1H), 7.22 (d, J = 8.4 Hz, 1H), 7.42 (dd, J =

8.8, 2.4 Hz, 1H), 7.55 (d, J = 2.4 Hz, 1H), 8.03 (4, J

8.8 Hz, 1H). MS Calcd.: 440; Found: 441 (M+H).

Example 86
N- (2-Bromo-4-methylphenyl)-4-chloro-7-(l-ethylpropyl)-1-

methyl-1H-benzimidazol-2-amine
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15

was added to a m xture of
7-(1-ethyl propyl)-Il-nmethyl-1,3- 15
waletwdra@i2H benzi m dazol - 2-one (2.90 g, 13.3 nPOI/PUSANE015646
N chl orosuccinimde (1.95 g, 14.6 muol) in carbon
tetrachloride (250 nL). The flgture was stirred at 70
C for 2 days. The reaction was concentrated i n vacuo,
extracted with ethyl acetate and washed with brine.
The 20 organic | ayer was dried over magnesi um sul fate,
filtered, and concentrated in vacuo to give residue.
sidue was crystallized from
7o-propanol to afford the title conpound as
crystals (2.28 g, 68% np 165- 166 C. 25 1H
® 8H0.81 (t, J =7.2 Hz, 6H), 1.60-1.85 (m
641 PCT/BIS2006/ 015646 141 4H), 3.10-3.20
3.64 H, 6.87 (d, J = 8.7 Hz, 1H)
. ( : 1FD , 8.55 (s, 1H) Ms Cal cd
251 C|Found 2 H) .
2,4-Dichl oro-7- ethylpropyl) 1- et hyl - | H benzi m dazo
le A mxture of
4-chl oro-7-(1-ethyl propyl)-1-nethyl -1, 3-
di hydr o- 2H benzi m dazol - 2-one (1.17 g, 4.63 mmol) in

‘mppAG4phdtols .oxychl oride (28 g) was stirred at 90 C for

3 h. The reaction was allowed to cool to room

'Ht envper @ndalg)argd d0gconeentr ated.bn acuer) Jhe .k@sidee (m,
was di ssolved in ethyl acetate, washed w th aqueous

41u30dRuB0bi(ear Bengt & .amd-arisngm, Thg ,0rPaEU C(d ay3) Was. 74 (s,
dri ed over magnesium sul fate, filtered, and

1H@9n%e@mquﬁdlyn=V@cyonTh@H{eswdm@ -vass subi aehed 120 (g,
chr omat ogr aphy on silica gel (n hexane/ethyl
J = 8.4 Hz, 1H), 7.38 (d, J = 1.2 Hz, 1H), 7.77 (d, J = 8.4

Hz, 1H). MS Calcd.: 420; Found: 421 (M+H).

Example 87
4-Chloro-N-[2-chloro-4-(trifluoromethoxy)phenyl]-7-(1-

ethylpropyl)-l-methyl-1H-benzimidazol-2-amine

/
N
/>—H Cl
N
Cl
F
o
FF

mp 122-123 °C.
'H NMR (CDCl3) & 0.84 (t, J = 7.5 Hz, 6H), 1.60-1.85 (m,

44), 3.15-3.25 (m, 1H), 3.87 (s, 3H), 6.81 (s, 1lH), 6.96 (d,
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15 acetate = 10:1-1:1) and crystallized from et hyl
acetate- hexane to afford the title conpound as
w@oloenl@ass crystals (1.03 g, 82%. np 94-95 (PCU/HBSNMA15646
(CDC13) 5 0.82 (t, J =7.5 Hz, 6H), 1.60-1.90 (m
4H), 3.20-3.30 (m 1H), 4.0146s, 3H), 7.05 (d, J = 8.4
Hz, 20 1H), 7.26 (d, J = 8.4 Hz, 1H). M Calcd.: 270;
Found: 271 (MH)
N- ( 4- Br onp- 2- met hoxy- 6- et hyl phenyl ) - 4-chl oro-7- ( 1-
et Byl pEopylkn! - metiw! (hH benzign dage| - 2uaryi me 3125(4  1H),
J n1§f%rggéf]%?4-g?é%¥o}g-7-(l-ethylpropyl?-l-nethyfﬁVO
006( 116412, PCH LUS2006/ 0 2. | khbenzimdazohe (w+x) .
- 040 052 ) VA b e 3 Rt howy: b ()
nmet hyl aniline (335 ng, 1.55 mol ) and 1-net hyl - 2-
pyrrolidone (5 drops) was stirred at 130 C for 2 days
under njtrogen atnosphere. The m xture was di ssol ved
Examp éﬁ%yl acetate/water, extracted with ethyl acetate

and washe i.th brine. T rgani.c - r..was. drie
I R e e e e
br o oil.  The oil was subjected tq chromatography on
ylkr@%ﬂfcé-BéPmFEbYH8¥5ﬁQF€FH§V%58é95&86= 10:1-1: 1) and
crystallized fromiso 10 propanol to afford the title
eopoung as colorless crystals (115 ng, 490). np.
. 1H NWR (CDC13) 6 0.83 (t, J = 7.2 Hz, 6H),
&g ( 4H), 2.15 (s, 3H), 3.10-3.25 (m 1H),
, EEQ 3.79 (s, 3H , 6.08 (s, 1H , 6.86 (d
4 , LH) 6.91 (s, 1H) , 15 7.03 (s, 1H
M5 Cal cd.: 449; Found:

N=
N—
/

mp 224-226 °C.

ly NMR (CDCl3) & 0.82 (t, J = 7.2 Hz, 6H), 1.60-1.85 (m,
4H), 2.26 (s, 3H), 3.00-3.20 (m, 1H), 3.07 (s, 6H), 3.59 (s,
3H), 5.90 (s, 1H), 6.41 (s, 1H), 6.87 (d, J = 8.4 Hz, 1H),
7.15 (d, J = 8.4 Hz, 1H), 7.91 (s, 1H). MS Calcd.: 385;

Found: 386 (M+H).

Example 89
N- (4-Bromo-2-methoxy-6-methylphenyl)-4-chloro-1l-methyl-7-

(1-propylbutyl)-1H-benzimidazol-2-amine
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450 (M+rH). Exanples 78 - 96 were prepared in the

simlar nmethod described in Exanple 77. 20 Exanple 78
wa2@hl1oro2 N- (4- chl or o- 2- met hoxy- 6- net hyl phenyl PETUS§06/015646

et hyl propyl ) - 1- net hyl - | H benzi m dazol - 2- am ne WO

2006/ 116412 PC’I’/US2006/015EC‘>£@51 143 NH~>NO N

Cl  np 219-221 C. 1H NMR ( %) 6 0.83 (t, J =7.2

Hz, 6H), 1.60-1.85 (m 4H), 2.16 (s, 3H), 3.10-3.20

(m 1H), 3.75 (s, 3H), 3.79 (s, 5 3H), 6.07 (s, 1H,

6. d 2.1 Hz, 1H), 6.80-6.90 (m 2H)

1H). MS Cal cd.: 405; Found: 406 (M+H)

‘ dlchloro 4- (trifluoronethoxy)phenyl]-7
Ipébpﬂﬂ) 1-Qet hyI-IFLbenZ|n1dazoI 2-amine N

Br
mp 210-211 °cC.
'H NMR (CDCls) & 0.86 (t, J = 7.5 Hz, 6H), 1.15-1.35 (m,
4H), 1.60-1.80 (m, 4H), 2.15 (s, 3H), 3.25-3.40 (m, 1H),
3.75 (s, 3H), 3.79 (s, 3H), 6.07 (s, 1H), 6.85-6.95 (m, 2H),

7.00-7.20 (m, 2H). MS Calcd.: 477; Found: 478 (M+H).

Example 90
4-Chloro-N-(4-chloro-2-methoxy-6-methylphenyl)-1-methyl-7-

(l-propylbutyl)-1H-benzimidazol-2-amine

Cl
Cl
mp 204-206 °C.
" NMR (CDCls) & 0.86 (t, J = 7.2 Hz, 6H), 1.10-1.30 (m,
4H), 1.55-1.75 (m, 4H), 2.15 (s, 3H), 3.25-3.40 (m, 1H),
3.75 (s, 3H), 3.79 (s, 3H), 6.08 (s, 1H), 6.77 (d, J = 2.1
Hz, 1H), 6.80-6.90 (m, 2H), 7.10 (d, J = 8.4 Hz, 1H). MS

Calcd.: 433; Found: 434 (M+H).
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F OF F np 147-149 C. 1H NWR (CDC13) 8 0.85 (t, J =
7.2 Hz, 6H), 1.60-1.85 (m 15 4H), 3.10-3.20 (m 1H),
wR@2®@8/1{@®@12 3H), 6.75-6.90 (m 1H), 6.98 (d, J BCBU&20bE015646
1H), 7.20-7.45 (m 2H), 8.30-8.40 (m WD 2006/116412
PCT/ US2006/ 015646 144 1H) 15IMS Cal cd.: 479; Found:
480 (MtH). Exanple 80 5
4- Chl oro- N- (2, 4-di chl orophenyl ) -7-(1-et hyl propyl)-1-ne
thyl - 1H benzi m dazol-2-amne NHNC NC C np
130-132 C. 1H NWR (CDC13) 8 0.84 (t, J = 7.5 Hz, 6H),
1.60-1.85 (m 10 4H), 3.15-3.25 (m 1H), 3.84 (s,
Ex&hpﬂ,e69¥2 (s, 1H), 6.96 (d, J =8.4 Hz, 1H), 7.21 (d,
J=8.4Hz, 1H), 7.29 (d, J = 2.4 Hz, 1H), 7.41 (d, J

4- Chﬂoﬁokw; ltm d8cRfotEphdnFl -4~ h@th%tﬂ7 (MSpEabgUbutyl) -
395; Found 396 (M+H). 15 Exanple 81

1H4p&hb 06 0ad: b#=-ghk@t 8 2- (tri f | uor onet hoxy) phenyl ] - 7- (1-

N
H
)>—N  Cl
N
Cl

Cl

mp 146-148 °C.

'H NMR (CDCl3) & 0.86 (¢, g = 7.2 Hz, 6H), 1.10-1.30 (m,
4H), 1.55-1.80 (m, 4H), 3.30-3.45 (m, 1H), 3.84 (s, 3H),
6.79 (s, 1H), 6.97 (d, J = 8.1 Hz, 1H), 7.21 (d, J = 8.1 Hz,
1H), 7.29 (&, J = 2.4 Hz, 1H), 7.41 (4, J = 2.4 Hz, 1H),

8.09 (d, J = 8.4 Hz, 1H). MS Calcd.: 423; Found: 424 (M+H).

Example 92
N-(2-Bromo-4~chlorophenyl)-4-chloro-l-methyl-7-(1-

propylbutyl)~-1H-benzimidazol-2-amine



et hyl propyl ) - 1- et hyl - 1H benzi mi dazol - 2- am ne WD

2006/ 116412 PCT/ US2006/ 015646 145 N H F ~>--N 0-+F
WORM®6/1G41LCI  np 126-128 C. 'H NVR (CDC13) 6 O.Bdar/{i82006/015646

= 7.5 Hz, 6H), 1.60-1.85 (m 4H), 3.15-3.30 (m 1H),

3.87 (s, 3H, 6.81 (s, 1H), €%§8 (d, 5J = 8.4 Hz,

1H , 7.20-7.40 (m 3H) , 8.30-8.40 (m 1H) . M

Cal cd.: 445; Found: 446 (M+tH). Exanple 82

N- (4- Brono- 2,

6- dlnethylphenyl) 4-chloro-7-(1-ethyl propyl)- 10

1 h hbenzi m dazol-2-amine NH N NC Br np
H NVR (CDC13) 6 0.82 (t, J = 7.5 Hz, 6H),

4H), 2.17 (s, 6H), 3.00-3.20 (m 1H),
3, 15 5.90-6.00 (m 1H), 6.70-6.90

N20 (Mgr 1H), 7.20-7.30 (m 1H). MS
Fou (435 (M+H). WD 2006/ 116412

Cl

mp 145-147 °C.

'H NMR (CDCl3) & 0.86 (t, J = 7.5 Hz, 6H), 1.10-1.30 (m,

4H), 1.55-1.80 (m, 4H), 3.30-3.45 (m, 1H), 3.84 (s, 3H),
5 6.80 (s, 1H), 7.00 (d, J = 8.1 Hz, 1H), 7.20 (d, J = 8.1 Hz,

1H), 7.31 (dd, J = 8.7, 2.4 Hz, 1H), 7.55 (d, J = 2.4 Hz,

1H), 8.04 (d, J = 8.7 Hz, 1H). MS Calcd.: 469; Found: 470

(M+H) .

10 Example 93
N-(4-Bromo-2-chlorophenyl)-4-chloro-1-methyl-7-(1-

propylbutyl)-1H-benzimidazol-2-amine

N
H
)—N  ClI
N
Cl

Br

mp 145-147 °C.

15 'H NMR (CDCl3) & 0.86 (t, J = 7.5 Hz, 6H), 1.10-1.30 (m,
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146 Exanple 83

4- Chl oro- N- (4-chl oro- 2, 6-di net hyl phenyl )-7-(1-ethyl pro
w@iopAlekiet hyl - 1H benzi m dazol - 2-ami ne N s~-PEI/UBR0@H/015646

Cl 5 np 247-249 C. 1H NI\/R (CDC13) 6 0.82 (t, J =17.5

Hz, 6H), 1.55-1.80 (m ,1%318 (s, 6H), 3.00-3.20

(m 1H), 3.40-3.65 (m 3H) 90-6.00 (m 1H),

6.70-6.90 (m 2H), 7.05-7.20 (m 2H). M5 Calcd.: 389;

Found: 390 (MtH). 10 Exanpl e 84

i), ChrhgTod bohel razel L e e e U0y o PR G

688 (21, 801 1. 85 00m! WD 2008 ELélF22 18071 Gazbodib1sban T -1 e,
1197 7.41 (a4, J = 9.0, 2.4 Hz, 1H), 7.54 (d, J = 2.4 Hz,
1H), 8.03 (d, J = 9.0 Hz, 1H). MS Calcd.: 469; Found: 470

(M+H) .

Example 94
4-Chloro-N-[4-chloro-2- (trifluoromethoxy)phenyl]-1-methyl-

7-(l-propylbutyl)-1H-benzimidazol-2-amine

/
N F
>N o—F
N F

Cl
Cl

mp 130-132 °C.

'Y NMR (CDCls) & 0.86 (t, J = 7.5 Hz, 6H), 1.10-1.30 (m,
4H), 1.55-1.80 (m, 4H), 3.30-3.40 (m, 1H), 3.81 (s, 3H),
6.56 (s, 1H), 6.97 (d, J = 8.1 Hz, 1H), 7.20 (d, J = 8.1 Hz,
1H), 7.25-7.30 (m, 2H), 8.00-8.20 (m, 1H). MS Calcd.: 473;

Found: 474 (M+H).

Example 95
4-Chloro-N-{2-chloro-4-(trifluoromethyl)phenyl]-7-(1-

ethylpropyl)-l-methyl-1H-benzimidazol-2-amine



4H) , 3.15-3.25 (m 1H) , 3.84 (s, 3H , 6.81 (s, 1H
, 6.96 (d, J =18.4 Hz, 1H), 7.21 (d, J = 8.4 Hz, 1H),
wQ2@881(dy J = 8.4, 2.4 Hz, 1H), 7.56 (d, J =PQr/USidn¢/015646
1H), 8.06 (d, J = 8.4 Hz, 1H) M5 Cal cd.: 440; Found:
441 (MrH). 5 Exanpl e 85
N- (4- Brono- 2- chl or ophenyl) - 4 chI oro-7-(1-ethyl propyl)
1- nethyl-1H benzi m dazol -2-anine N H e~-N Cl
Br 10 np 127-129 C. 1H NMR (CDC13) 8 0.84 (t, J = 7.5
Hz, 6H), 1.60-1.85 (m 4H), 3.15-3.25 (m 1H), 3.85
6.80 (s, 1H), 6.96 (d, J =8.4 Hz, 1H), 7.22
= 8.4 Hz, 1H), 7.42 (dd, J = 8.8, 2.4 Hz, 1H),
hJJ = 2.4 Hz, 1H), 8.03 (d, J = 15 8.8 Hz,
we-IH: @40 Found: 441 (I\/H—|) Exanpl e 86
Nm 4\methyl phenyl ) - 4- chl or o- 7- (1- et hyl propyl ) -
1- et hyl - 1 | m dazol - 2- ami ne WO 2006/ 116412

PCCIUS2006/ 05646 148 ~~-NBr N H N

mp 128-129 °C.

'H NMR (CDCls) & 0.84 (6 H, t, J=7.4 Hz) 1.65 - 1.88 (4 H,

m) 3.14 - 3.27 (1 H, m) 3.88 (3 H, s) 6.94 - 7.04 (2 H, m)
5 7.20 - 7.28 (1 H, m) 7.55 (1 H, dd, J=8.8, 1.9 Hz) 7.66 (1

H, d, J=1.9 Hz) 8.20 (1 H, d, J=9.9 Hz)

MS Calcd.: 429; Found: 430 (M+H).

Example 96
10 4-Bromo—-N- (4-chloro-2-methoxy-6-methylphenyl)-7-(1-

ethylpropyl)-l-methyl-1H-benzimidazol-2-amine

N
/>—H o—
N
Br
Cl

mp 198-199 °C.
'H NMR (CDCls) & 0.83 (t, J = 7.2 Hz, 6H), 1.60-1.80 (m,

15 4i), 2.17 (s, 3H), 3.15 (m, 1H), 3.72 (s, 3H), 3.78 (s, 3H),
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C nmp 174-176 C. 1H NWR (CDC13) 8 0.84 (t, J =7.5

Hz, 6H), 1.60-1.85 (m 4H), 2.30 (s, 3H), 3.15-3.25
w@ pgoe/dtee12 3. 80 (s, 3H), 6.74 (s, 5 1H), 6.94 ¥dT/US2086/015646

8.4 Hz, 1H), 7.10-7.15 (m 1H), 7.20 (d, J = 8.4 Hz,

1H), 7.38 (d, J = 1.2 Hz, 1HP> 7.77 (d, J = 8.4 Hz,

1H). MS Calcd.: 420; Found: 421 (M+H). Exanple 87 10

4- Chl oro- N-[ 2- chl or o- 4- (trifluororrethoxy)phenyl] 7 (1-

et hyl proi)yl) 1- met hyl - | H- benzi m dazol 2-am ne
6.%L- l‘rL|>06F770<s7~ FR) / np- 822{d23JC= §H4Nk9ﬁr(é5¢13)6 87

8 0.84 (t, J =7.5 Hz, 6H), 1.60-1.85 (m 15 4H),
(83.11_15)8.?52@m7-191),(m3.83)(3, 3H), 6.81 (s, 1H), 6.96

(d, WD 2006/116412 PCT/US2006/ 015646 149 J = 8.4 Hz,
MS1&hlcd. 21448; Foun8:44b8, (BMHH).7.31 (s, 1H), 8.21 (d,

J =8.4 H, 1H). Ms Calcd.: 445; Found: 446 (MH).

Exanple 88 5

N5- [ 4- Chl oro-7- (1- et hyl propyl ) - 1- net hyl - | H benzi m dazo
Exadm@ieyby N?, 4-trinethyl pyridine-2, 5-diamne
4-Chloro-2-(2,4-dichloro-6-methylphenoxy)-7- (1~

ethylpropyl)-l-methyl-1H-benzimidazole

,—Q ClI

Cl
Cl

A solution of 2,4-dichloro-7-(l-ethylpropyl)-l-methyl-
1H-benzimidazole (5.5 g, 20.2 mmol), 2,4-dichloro-6-
methylphenol (10g, 56.5 mmol) and potassium carbonate (8.4g,
60.8 mmol) in N, N~-dimethylformamide (55 mL) was heated at
100 °C for 9 h. To the mixture was added 2,4-dichloro-6-
methylphenol (5g, 28.3 mmol) and potassium carbonate (4.2g,
30.4 mmol) and heated at 100 °C for 16 h. Additional 2,4-
dichloro-6-methylphenol (5g, 28.3 mmol) and potassium
carbonate (4.2g, 30.4 mmol) were added and heated at 100 °C
for 9 h. After cooling, the mixture was diluted with water
and extracted with ethyl acetate. The extract was washed

with brine, dried over magnesium sulfate, filtered and
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NH N NC NN np 224-226 C. 1H NWR (CDC13) 8 0. 82

(t, J =7.2 H, 6H), 1.60-1.85 (m 10 4H), 2.26 (s,
WER)0s/1840D- 3. 20 (m 1H), 3.07 (s, 6H), 3.59 (sSPCT/Bs)0p6/015646

5.90 (s, 1H), 6.41 (s 1H) 6. 87 (d J = 8.4 Hz, 1H),

7.15 (d, J 8.4 Hz, é}é%‘p 1H). Ms Cal cd.:
385; Found 386 (I\/H-H) 15 Ie 89

N- ( 4- Br onp- 2- net hoxy- 6- met hyl phenyl ) - 4- chl or o- | - net hyl
-7- (1-propyl butyl)-1H benzi m dazol - 2-am ne WO
2006/1164 2 ,PCT/ US2006/ 015646 = 150 N H />N O N C
COBFenﬁﬁa éflvéc@ﬂﬁ NIR EéBéf@F &46. §@I€F1Qﬁ-bY7Q?lumn
, 1.15-1.35 (m 1.60-1
ch€§ma§pyragh§5o§ Mg @ﬁglfﬁ)gel5e§u¢5ngswyy% a:§27§/(§thyl

07 (s, 1H), 95 (m 7.00-7.20 (m
ach@teWg @gg@ae Eh? rp@@ﬁ@1h@7go@ Were recrystalized

from a 10% ethyl acetate/n-hexane to give 5.3 g (64%) of
the title compound as a colorless crystal.

mp 155-157 °C.

'H NMR (CDCls) & 0.86 (t, J =7.2 Hz, 6H), 1.64-1.86 (m, 4H),
2.31 (s, 3H), 3.17-3.28 (m, 1H), 3.99 (s, 3H), 6.93 (d, J =
8.4 Hz, 1H), 7.14 (d, J = 8.4 Hz, 1H), 7.20 (d, J = 2.4 Hz,
ln), 7.31 (d, J = 2.4 Hz, 1H).

MS Calcd.: 410; Found: 411 (M+H).

Examples 98 - 99 were prepared in the similar method

described in Example 97.

Examples 98
4-Chloro-2-(2,4-dichlorophenoxy)-7-(l-ethylpropyl)-1-

methyl-1H~benzimidazole

/
N
»—Q ClI
N
Cl
Cl
mp 87-89 °C.

'H NMR (CDCl3) & 0.84 (6 H, t, J=7.3 Hz) 1.63 - 1.88 (4 H,
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Exanpl e 90

4- Chl or o- N- (4- chl or o- 2- net hoxy- 6- net hyl phenyl ) - 1- net hy
WO 2006/116311 1- pr opyl but yl ) - 1H benzi m dazol - 2- anm PET/BS1406/015646

e> NO NC C np 204-206 C. 1H NWR (CDC13) 6 0.86

(t, J =7.2 Hz, 6H), 1.10-1.3%7(m 4H), 1.55-1.75 (m

4H), 2.15 (s, 3H), 3.25-3.40 (m 1H), 15 3.75 (s,

3H), 3.79 (s, 3H), 6.08 (s, 1H), 6.77 (d, J = 2.1 Hz,

1H), 6.80-6.90 (m 2H), 7.10 (d, J = 8.4 Hz, 1H M5

m)C3l.¢d. - 4333 Kaumd: 434 .CVHHRE. BWOs30@6/0K164121, 4, J=8.2

PCT/ US2006/ 015646 151 Exanpl e 91
Hsz} th@r Q1Nu( 2 g4- disghlongphenyl) - J_L metmal -Zr=(81 $r gy bik)
np

Z 1 benzi ni dazol - 2-amine N H

6 48 Cy | 3)746 =72 Hz, 6
I %4 éilﬁéod(nP'ENB @9?F§5hf 8% ?ﬁleszi83830 § 45 (;?

1H)., 6. 1H) ., 6.97 (d, J = 8.1 Hz,
Slg%}c 3213%3{ ?Hén§713ég,MiH Rk (

Examples 99

4-Chloro-7-(l-ethylpropyl)-2-(mesityloxy)-1l-methyl-1H-

benzimidazole
/
N
»,—0
N
Cl

mp 137-139 °C.

'H NMR (CDCls) & 0.87 (6 H, t, J=7.4 Hz) 1.65 - 1.87 (4 H,
m) 2.17 (6 H, s) 2.30 (3 H, s) 3.17 - 3.29 (1 H, m) 3.97 (3
H, s) 6.87 - 6.95 (3 H, m) 7.12 (1 H, d, J=8.2 Hz).

MS Calcd.: 370; Found: 371 (M+H).

Examples 100
N-(4-Chloro-2-methoxy-6-methylphenyl)-7-(l-ethylpropyl)-4-

methoxy-l-methyl~1H-benzimidazol-2-amine
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10 1H), 7.29 (d, J = 2.4 Hz, 1H), 7.41 (d, J = 2.4 Hz,
1H), 8.09 (d, L7= 8.4 Hz, 1H). MS Calcd.: 423; Found:
wWa2obeiMul) . Exanpl e 92 PCT/US2006/015646

N- ( 2- Brono- 4- chl or ophenyl ) -4-chloro-1 -nmet hyl -7-(1- 15

propyl butyl)-1H benzi m dazﬂ -am ne WO 2006/ 116412

PCT/ US2006/ 015646 152 N ??-N Br NC C np

145-147 C. 1H NWR (CDC13) 6 0.86 (t , J =7 . 5 Hz,

6H), 1.10-1.30 (m 4H), 1.55-1.80 (m 4H), 3.30-3.45

(m 1H), 3.84(3, 3H, 5 6.80 (s, 1H), 7.00 (d, J =

1 B 7.20 (d, J = 8.1 Hz, 1H), 7.31 (dd, J

1H), 755(d J:2.4 Hz, 1H), 8.04 (d,
H) M5 Cal cd.: 469; Found: 470 (M+H). 10

chl oDonenyn 4-chl or o- | - met hyl - 7- (1-
enzi m dazol -2-amine NH/--NC N/

7- (1-Ethylpropyl)-4-methoxy-1-methyl-1, 3-dihydro-2H-
benzimidazol-2-one

A solution of 4-bromo-7-(l-ethylpropyl)-l-methyl-1,3-
dihydro-2H-benzimidazol-2-one (250 ng, 0.841 mmol) ,
anhydrous cuprus iodide (192 mg, 1.0l mmol) and 28% sodium
methoxide in methanol (5.2 mL) in N, N-dimethylformamide (5
mL) was heated at 100 °C for 1 h. After cooling, the
mixture was diluted with water and extracted with ethyl
acetate. The organics were dried over magnesium sulfate,
filtered and concentrated in wvacuo to give the title
compound (190 mg, 0.765 mmol, 91%).
H NMR(CDCls) & 0.81 (6H, t, J = 7.5 Hz), 1.65-1.80(4H, m),
3.05-3.15 (1H, m), 3.63 (3H, s), 3.90(3H, s), 6.63 (1H, d,
J= 8.4 Hz), 6.85(1H, d, J = 8.4 Hz), 8.39(1lH, br).

MS Calcd.: 248; Found: 249 (M+H).

2-Chloro-7-(l-ethylpropyl)-4-methoxy-l-methyl-1H-

benzimidazole
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np 145-147 C. 15 1H NMR (CDC13) 6 0.86 (t, J = 7.5 Hz,

6H), 1.10-1.30 (m WD 2006/116412 PCT/ US2006/ 015646
wQa2®6A4Hu12 1. 55-1.80 (m 4H), 3.30-3.45 (m 1H) PCBUSM06/015646

(s, 3H, 6.79 (s, 1H), 7.00 (d, J=8.1 Hz, 1H), 7.21

(d, J = 8.1 Hz, 1H), 7.41 ( = 9.0, 2.4 Hz, 1H),

7.54 (d, J = 2.4 Hz, 1H, (d J =9.0 Hz, 1H.

M5 Cal cd.: 469; Found: 470 5 (MtH) . Exanple 94

4- Chl oro- N-[ 4-chl or o- 2- (trlfluoronethoxy)phenyl] 1- net

hyI ﬁ é %%uprop b]l,lt 3il_) < %H' benZ| dqlz %OXJYH eﬁyﬁNtthlF1 3-
. 13 : t .3 ,
di g&c —é@gbf méﬁ@z&%)Z—gngo BJEg?(H?gikb 8@1 @gol in
phﬁ%hgrfuﬁz O(><1f§ H)rld? 35. %436&( WaEI—I)Stlst@(;? @tzél(om ¥ for
M5 Calcd.: 473; Found: 474 (MtH) . Exanpl e 95

6 h cianélreo If@é[cztw ofaR 4B 1EPWed ubP oRePhy EPpHOPH Themperature

20 et hyl propyl ; 1- net hyl - 1H benzi m dazol - 2- am ne WO
andoeenEcEsura | UB2086L01564Bhe residue was dissolved in

ethyl acetate and washed with agueous sodium bicarbonate
and brine. The organic layer was dried over magnesium
sulfate, filtered, and concentrated in vacuo. The residue
was purified by column chromatography on silica gel (n-
hexane/ethyl acetate = 10:1-1:1) and crystallized from
ethyl acetate/n-hexane to afford the title compound as
colorless crystals (123 mg, 60%).

MS Calcd.: 266; Found: 267 (M+H).

N-(4-Chloro-2-methoxy-6-methylphenyl)-7-(l-ethylpropyl) -4-
methoxy-l-methyl-1H-benzimidazol-2-amine

A mixture of 2-chloro-7-(l-ethylpropyl)-4-methoxy-1-
methyl-1H-benzimidazole (120 mg, 0.450 mmol), 4-chloro-2-
methoxy-6-methylaniline (231 mg, 1.35 mmol) and l-methyl-2-
pyrrolidone (0.5 mL) was stirred at 130 °C for 2 days under
nitrogen atmosphere. The mixture was diluted with water,
extracted with ethyl acetate and washed with brine. The
organic layer was dried over magnesium sulfate, and
concentrated in vacuo. The residue was purified by column

chromatography on silica gel (n-hexane/ethyl acetate =
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154 />-NHCO N C F g- FF np 128-129 C. 1H NWR
(CDC13) 8 0.84 (6 H, t, J=7.4 Hz) 1.65 - 1.88 (4 H,
worpoodatea12z 3.27 (1 H m 3.88 (3 H s) 6.94 - FCODUSL0B6/015646

H m 57.20- 7.28 (1 H m 7.55 (1 H dd, J=8.8,

1.9 Hz) 7.66 (1 H, d, le.ggﬁy) 8.20 (1 H, d, J=9.9

Hz) Ms Cal cd.: 429; Found: O(MtH). Exanple 96 10

4- Br ono- N- (4- chl or o- 2- met hoxy- 6- net hyl phenyl )-7-(1-

et hyl propyl ) - 1- net hyl - | H benzi m dazol - 2-am ne H N O-

100055 8 gl A0 ol AN (LRS00 B3 el e ene
eiph cebaaindtabssolrkaedsl pridtally 108 F00e5 2
mp?%ﬁf}‘g% 1= 84 H, 1H, 6.87 (s, 1H, 7.20-7.30 (m

H NMR (CDCl3) o 0.85 (t, J = 7.2 Hz, 6H), 1.60-1.80 (m,
4H), 2.08 (s, 3H), 3.10-3.20 (m, 1H), 3.79 (s, 3H), 3.82 (s,
3H), 3.90 (s, 3H), 5.89 (m, 1H), 6.61 (d, J = 8.7 Hz, 1H),
6.75 (d, J = 1.8 Hz, 1H), 6.83 (d, J = 1.8 Hz, 1H), 6.86 (d,

J = 8.7 Hz, 1H). MS Calcd.: 401; Found: 402 (M+H).

Examples 101
N-(4-Chloro-2-methoxy-6-methylphenyl)-7-(l-ethylpropyl) -

1,4~-dimethyl-1H~-benzimidazol-2-amine

/

N H
)—N  O—
N
Cl

7-(1-Ethylpropyl)-1,4-dimethyl-1, 3-dihydro-2H-benzimidazol-
2-one

A solution of 4-bromo-7-(l-ethylpropyl)-l-methyl-1,3-
dihydro-2H-benzimidazol-2-one (250 mg, 0.84 mmol) ,
tetrakis (triphenylphosphine)palladium (194 mg, 0.168 mmol),

tetramethyltin (1.16 mL, 8.4 mmol) in hexamethylphosphoric
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M5 Cal cd.: 449; Found: 450 (MtH). 5 Exanple 97

4- Chl or o- 2- (2, 4-di chl or o- 6- met hyl phenoxy) - 7- ( 1-
werlvghpaopyl ) - 1- net hyl - 1H benzi m dazol e N / >-POI/T52000015646

Cl C A solution of

2, 4-di chl oro-7-(1-ethyl propy] T 1-nmet hyl - 10

1H benzi m dazole (5.5 g, 20.12 ol ), 2, 4-dichl oro- 6-
nmet hyl phenol (10g, 56.5 mmol) and pot assi um car bonat e
(8.49, 60.8 mmmol) in N, N-di nmethyl formam de (55 nlL)

was  heated at. 100 C for 9 .h._ To.t m re was .added
tr SR AR HPora)e- Vet FOFDHERG! T03g 10813 ARBFT Snglind,  the
niBRLa8SL U carhonat e (4. 29, 19,307 M) 20¢esated e
di chl or o- 6- net hyl phenol (5g, 28.3 rrm:l?L and potassium |
digalpsrEcENERS2g, TBY. LHAMI)CHhe MeT&IdEE  GAd HERF edragnesium
100 C for 9 h. After cooling, the mxture was diluted
supifefhewaterl terr erpflact@rsiitptahyinac@@te. The residue
extract was washed 20 with brine, dried over nmagnesium
wasulfuati€ied [eredland WOr20e6rreshy ROT/AS2006,615646 (n-
156 concentrated in vacuo. The residue was purified by
hegaherethyhr cnetiograpky dh: NH si 15D Qel tel wivgy wheh witle
12. 5% et hyl acetate/n-hexane. The resulting solids
compoandeqiy st abi, zed 48f momla BT%)et hyl acet at e/ n- hexane
to give 5.3 g (64% of
'H NMR(CDCl3) & 0.82 (6H, t, J = 7.5 Hz), 1.55-1.80(4H, m),
2.38 (34, s), 3.10-3.20 (1H, m), 3.65 (3H, s), 6.84 (1H, d,
J = 8.4 Hz), 6.87(1H, d, J = 8.4 Hz), 10.15(1H, br).

MS Calcd.: 232; Found: 233 (M+H).

2-Chloro-7-(l-ethylpropyl) -1, 4-dimethyl-1H-benzimidazole

A mixture of 7-(l-ethylpropyl)-1,4-dimethyl-1,3-
dihydro-2H-benzimidazol-2-one (105 mg, 0.452 mmol) in
phosphorous oxychloride (1.23 mL) was stirred at 110 °C for
3 h. The reaction was allowed to cool to room temperature
and concentrated in vacuo. The residue was dissolved in
ethyl acetate, washed with agqueous sodium bicarbonate and
brine. The organic layer was dried over magnesium sulfate,
filtered, and concentrated in vacuo. The residue was
purified by column chromatography on silica gel (n-
hexane/ethyl acetate = 10:1-1:1) and crystallized from
ethyl acetate/n-hexane to afford the title compound as

colorless crystals (100 mg, 88%).
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5 the title compound as a colorless crystal. np

155- 157

C. 1H NMR (CDC13) 6 0.86 (t, J =7.2 Hz, 6H) |,

WA 284416485 (m 4H) ,  2.31 (s, 3H), 3.17-3.28 pan/usidpeo15646

3.99 (s,
8.4 H,

= 2.4 Hz,

Exanpl es
descri be

TEN el

87-89 C

3H), 6.93 (d, J = 8.4 Hz, 1H), 7.14 (d, J =
1H), 7.20 (d, J = 2. 46£t 10 1H), 7.31 (d, J
1H). M5 Calcd.: 410°¢ Found: 411(MH).

98 - 99 were prepared in the simlar method
din Exanple 97. 15 Exanples 98

7- (1-ethyl 1) -1-
2585 Frtsore Tl REOIE NG 0 d 5b i
'H NVR (CDC13) 6 0.84 (6 H, t, J=7.3 Hz) 1.63

- 1.88 (4 H WO 2006/116412 PCT/USZOO6/015646 157 m

16 - 3.
MQyChng

28 (1 H nm 3.97 (3 H s) 6.96 (1 J=8.2
oCE- metaoxy g-pefpy lphenydy) - édetﬁyﬁyn?pxi

7.47 (1 H d, J=2.5 Hz) 7.74 (1 H d, J=8.8 Hz)

1, ikearts

yl-3dbbenginddazeiFEpine Exanpl es 99

A mixture of 2-chloro-7-(l-ethylpropyl)-1,4-dimethyl-

1H-benzimi

dazole (100 mg, 0.399 mmol), 4-chloro-Z-methoxy-

6-methylaniline (205 mg, 1.20 mmol) and 1-methyl-2-

pyrrolidon

e (0.2 mL) was stirred at 120 °C for 2 days under

nitrogen atmosphere. The mixture was diluted with water

and extracted with ethyl acetate, washed with brine. The

organic ‘layer was dried over magnesium sulfate, and

concentrat

ed in vacuo. The residue was purified by column

chromatography on silica gel (n-hexane:ethyl acetate =

10:1-1:1)
title comp

mp 201-202

and crystallized from iso-propanol to afford the
ound as colorless crystals (53 mg, 34%).

°C.

'H NMR (CDCls) & 0.85 (t, J = 7.2 Hz, 6H), 1.60-1.80 (m,

4H), 2.11
3H), 3.81

6.80-6.95

Example 10
Iscopropyl
methylphen

yllacetate

(s, 3H), 2.45 (s, 3H), 3.10-3.20 (m, 1H), 3.78 (s,
(s, 3H), 6.00 (m, 1H), 6.78 (d, J = 2.1 Hz, 1H),

(m, 3H). MS Calcd.: 385; FoundFound: 386 (M+H).

2
[4-chloro-2-[(4-chloro-2-methoxy-6-

yl)amino]-7-(l-ethylpropyl)-1H-benzimidazol-1-
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4-Chl oro-7-(1-ethyl propyl)-2-(nmesityl oxy)-1-nmethyl -1 H
benzimdazole NO N C 10 np 137-139 C. 1H NWR
W@ aeIBH16 0.87 (6 H t, J=7.4 Hz) 1.65 - 1. 87PCHUBL006/015646
2.17 (6 H s) 2.30 (3 H s) 3.17 - 3. 29 (1 H m
3.97 (3 H, s) 6.87 - 6.95 (€5§1 m 7.12 '(1 H d,
J=8.2 Hz) . M5 Calcd.: 370; Found: 371(MtH). 15
Exanpl es 100
N- (4- Chl or 0- 2- met hoxy- 6- net hyl phenyl ) - 7- (1- et hyl propy|
) - 4- et hoxy- 1- net hyl - I H- benzi m dazol - 2- am ne WO
2006/ 116412 QET/U82006/015646 158 H N 0- CI
Ry| prfgpy! )f 4- met hoxy- 1 - met hyl - 1, 3- di hydr o- 2H
o-- A sol ution of
hyl propyl) - 1-met hyl -1, 3-

b i Mm@ | -2-one (250 ny, 0.841 mmol),
y;'ﬁﬂﬁ gﬁge (192 ng, 1.01 mml) and 28%

INet hox;@&\ n net hanol (5.2 m) in
i meth ¢ de (5 nL) was heated at 100 C for
After cooNemxf, the

Cl

Methyl 2, 3-diaminobenzoate

To a suspension of methyl 2-amino-3-nitrobenzoate (15
g, 76.5 mmol) in methanol (800 mL) was added 10% palladium
on carbon (50% wet; 6.5 g), and the mixture was stirred at
room temperature for 20 hours under hydrogen atmosphere.
The catalyst was removed by filtration, and the filtrate
was concentrated in vacuo. The residual solid was
crystallized from diisopropyl ether-hexane to give 11.57 g
(69.6 mmol, 91.0%) of the title compound as a dark yellow
needle.
'H NMR (CDCls) &: 3.33 (2H, br s), 3.07 (3H, s), 5.56 (2H,
br s), 6.60 (1H, dd, J = 8.1, 7.5 Hz), 6.85 (1lH, dd, J =
7.5, 1.5 Hz), 7.47 (1H, dd, J= 8.1, 1.5 Hz).

MS Calcd.: 166; Found: 167 (M+H).

Methyl 2-oxo-2,3-dihydro-l1H-benzimidazole-4-carboxylate
To a solution of methyl 2,3-diaminobenzoate (10.5 g,

63.2 mmol) in tetrahydrofuran (100 mL) was added N,N’-
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10 m xture was diluted with water and extracted wth

ethyl acetate. The organics were dried over nmagnesi um
waeeiohat@l2z filtered and concentrated i n vacua POI/GE2006/015646

the title conpound (190 ng, 0.765 mmol, 91% . 1H

NVMR(CDC13) 6 0.81 (6H, t, Jiga7.5 Hz) , 1.65-1.80 (4H,

m , 15 3.05-3.15 (1H, m, 3.63 (3H, s), 3.90(3H, s),

6.63 (1H, d, J = 8.4 FE), 6.85 (1H, d, J = 8.4 Hz),

8.39 (1H, br). M Calcd.: 248; Found: 249( MtH).

carboi l%lrﬂmlcfa]zcﬁtehy P@O.@yé;) s 5D h%ﬁbl& med hy | +he- I@Qcture
benZi m daz 06/ 116412 PCT/ US2006/ 015646 159 A

wasm%tlg'rreecgﬁtb J_(o’lon?t%tl\ﬁ XJL)e %J?Eté@xﬁ/odrémt'ﬂyé J_Jeélltlng

enzim one (190 ng, 0.765 mmol) in

solfagfsvegsmuoihoxcvt%ﬁo d%f&%&ﬁfaﬁ 45 Stddned %tihloe&yl

ereactl nvvas owed to cool to roo

ture 5 a once e vagyo.The re u
5 Seoiate - 2Ry EEETRI S o %g itle
ueous sodi u blcarbonate and brine. The organlc
COH} Vs rS rfﬁi;‘hgetﬁjum sulfate, filter ed and
concentrated in vacuo. The r esi due was purified
'H SMBU@M@IQFW@OgﬁaﬁHy (SR sisircd -gel (W/ldjq‘re)één*e/%t%yﬂ 5
acetate = 10:1-1:1) and crystallized from_eth
z)acét &%/ ntihvexdthe Lf’o—a"fffbrdflt%eﬁ% Ft1& ‘é%nbjo%nod s J = 8.1,

colorless crystals (123 ng, 600). MS Cal cd.: 266;
1. Fdimd: &8 MH), 15 s

N- (4- Chl or o- 2- net hoxy- 6 met hyl phenyl ) - 7- ( 1- et hyl pr opyl
MS )Gafl-cdwet ho%d/+ 1Femndhy | 193H Bérizi mi dazol - 2- ami ne

4-(1-Ethyl-1-hydroxypropyl)-1,3~dihydro-2H-benzimidazol-2-
one

To a suspension of methyl 2-oxo-2,3-dihydro-1H-
benzimidazole—-4-~carboxylate (513 mg, 2.67 mmol) in
tetrahydrofuran (5 mL) was added 3M solution of ethyl
magnesium bromide in diethyl ether (3.6 ml, 10.7 mmol), and
the mixture was stirred at room temperature for 1 hour and
refluxed for 20 hours. Addition of 3M solution of ethyl
magnesium bromide in diethyl ether (5.3 mL, 16.0 mmol) was
followed by refluxing for 30 hours. The reaction mixture
was acidified with 6 N hydrochloric acid and extracted with
ethyl acetate (X2). The combined organic layer was washed
with brine (X1), dried over sodium sulfate and concentrated
in vacuo. The resulting solid was washed with diisopropyl

ether to give 440 mg (2.00 mmol, 74.8%) of the title
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A m xture of 2-chloro-7-(1-ethyl propyl)-.4-nethoxy-|

nmet hyl -1 H- benzi m dazol e (120 ng, 0.450 nmol ),
wad2@bhone 2- et hoxy- 6-net hyl aniline (231 ng, BRCBBES2006/015646

mol ) and 1-nethyl-2- 20 pyrrolidone (0.5 nL) was

stirred at 130 C for 2 days ypgler nitrogen atnosphere,

The m xture was diluted with water, extracted with

et hyl acetate and washed with brine. The organic

| ayer was dried over magnesium sul fate, and

trated in vacuo. The residue was purified by

CO@%E%%@'ZS chromat ography on silica gel (n-hexane/ethyl

...acetate = 2006/ 116412 PCT/ US2006/ 015646 _160
H LGP ACPF 1ahd o rydtal f F3edcr r o b br BRAnoll (&P ol 45/
the title conpound as ¢olorless crystals_(10
m)55%-.19np!]1%8-§g93¢/ 1 Wc\i’NR?{%Dc%) n.Jé58(ﬁ,293w%'79.227-02
Hz, 6H), 1.60-1.80 (m. 5 4H), 2.08 (s, 3H), 3.10-3.20
(2Hm ™) 23679 1Fs, bypE) 139824 1H31F S)3.90 (s, 3H) |,
5.89 (m 1H) , 6.61 (d, =8.7 H, 1H , 6.75 (d, J
MS-Celgdrz, 220y, Feuwg:(d03) M-H8*Ry: 1H), 6.86 (d, J =
8.7 Hz, 1H). Ms Calcd.: 401; Found: 402 (MtH). 10
Exanpl es 101
N- (4- Chl or o- 2- met hoxy- 6- net hyl phenyl ) - 7- ( 1- et hyl pr opyl
4)[-(1E) 41ldEbyhplropHlbenzilrydd zdl, -32-ddmnyee o4 FH Nz inidazol -
15
2-pnel- By | phepyll)r) t14-Fdihyaidndp-1,-&rci Inydrle-123-Erigidn - 2 H-
azol - 2-one
benzimidazol-2-one
To a solution of 4-(l-ethyl-l1-hydroxypropyl)-1, 3-
dihydro-2H-benzimidazol-2-one (410 mg, 1.86 mmol) in
ethanol (6 mL) was added 6N hydrochloric acid (1.2 mL), and
the mixture was stirred at 75 °C for 2 hours. After cooling,
the reaction mixture was diluted with saturated aqueous
sodium hydrogen carbonate and extracted with ethyl acetate
(X2) . The combined organic layer was washed with water (X1)
and brine (X1), dried over sodium sulfate, passed through

silica gel and concentrated in vacuo to give 364 mg (1.80
mmol, 96.8%) of the title compound as a pale yellow solid.
'H NMR (CDCl3) &: 0.95 (3H, t, J = 7.5 Hz), 1.49 (0.75H, d,
J = 6.9 Hz), 1.84 (2.25H, d, J= 6.9 Hz), 2.36 (0.5H, g, J
= 7.5 Hz), 2.50 (1.5H, q, J = 7.5 Hz), 5.62-5.75 (1H, m),
6.82-7.08 (3H, m), 8.29 (0.25H, s), 8.42 (0.75H, s), 9.30
(1H, s).

MS Calcd.: 202; Found: 203 (M+H).
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A solution of 4-brono-7-(1-ethyl propyl)-1-nmethyl-1, 3-
di hydr o- 2H benzi m dazol - 2-one (250 ng, 0.84 mol),

W edopakissy t ri phenyl phosphi ne) pal | adi um (194 ngPCOUIBB6/015646
mol ), 20 tetranmethyltin (1.16 nm., 8.4 mml) in
hexanet hyl phosphoric WO 2006{ 116412 PCT/ US2006/ 015646
161 triamde (5 nL) was refluxed for 18 h. After
cooling, the mixture was diluted with water and
extracted wth dichloronmethane. The organics were
dried over magnesium sulfate, filtered and
concentrated in vacuo. The residue 5 was purified by

I hr omat ogr aphy..on a siljca gel .(n- hexane/ et hyl
-4 QePRPy TR 8T 1071 Bt By o™ griré riamirire L dongsund
(111 g, 0.48 mol, 579% . 1H NVR %CDClS)Eg 0.82 (6H,
t, 3o=a7SEsSpepsienggl) aggisfuyy of 24-3giE3pl-§thylprop-1-
3.10-3.20_ (1H m, 3.65 (3H, s), 6.84 (1H, d, 10 J =
englzylgyl 8-g¥hydro-dH-penzgmi L-2oors (8ad b~ [ (V&) -1~
Cal cd.: 232; Found: 233(MtH). o
ethydprepol7entlevhypr spyipvire-didmvemginidagedzidmogsz ol 329
le A mxture of 7-(1l-ethylpropyl)-1,4-dinmethyl-1,3 15
mgdi Ry §Pommelh e gAichiadkpsl L in oherid 08 (1§20 0mg52 1l jumod ) in
phosphorous oxychloride (1.23 nL) was stirred at 110 C
ethenol3 (B. e wesactddat wad% aphbheditm cnokatrbonodm0s wet;
tenperature and concentrated in vacuo. The residue
12Wasngli,ssahd etdhen mistthyte awesatse,i rwashetk wrbbmagquepusature
sodi um bi carbonate and 20 brine. The organic |ayer was
fodr iled lovers neDinescatudyktats fehdws®doyaidltration, and
concentrated in vacuo. The residue was purified by

theol tHIt €£AHOMBLOgrHYe Pt StddiCargelabBio. The residue was
diluted with water and extracted with ethyl acetate (X1).
The organic layer was washed with brine (X1), dried over
sodium sulfate and concentrated in vacuo to give 354 mg
(>99%) of the title compound as a colorless solid.

'H NMR (CDCl;) 8: -0.80 (6H, t, J = 7.2 Hz), 1.57-1.82 (4H,
m), 2.50-2.62 (1H, m), 6.88 (1H, d, J= 7.8 Hz), 6.92 (1H,
d, J= 7.8 Hz), 7.03 (1H, t, J = 7.8 Hz), 9.44 (1H, s),
9.54 (1H, s).

MS Calcd.: 204; Found: 205 (M+H).

tert-Butyl 4-(l-ethylpropyl)-2-ox0-2,3-dihydro-1H-
benzimidazole-1l-carboxylate

To a suspension of 4-(l-ethylpropyl)-1,3-dihydro-2H-
benzimidazol-2-one (7.25 g, 35.5 mmol) in 1,2-

dichloroethane (5 mL) was added N,N-dimethylaminopyridine
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hexane/ et hyl acetate = 10:1-1:1) and crystallized from

et hyl acetate/n-hexane to afford the title conpound as
wQ@2oenlart ess crystals (100 ng, 880). WO 2006/ RABYEID06/015646

PCT/ US2006/ 015646 162 MS Cal cd.: 250; Found: 251

( MtH) .

N- (4- Chl or o- 2- met hoxy- 6- net hy? phenyl)-7-(1-ethyl propyl

)- 1,4-dinethyl -1 H benzi mdazol -2-am ne 5 A m xture of

2-chloro-7- (1- ethylpropyl) -1, 4-dinethyl -

(43510807 B8, SOERRT | AR - 100 %Hmei' bisarpgnate,s.16 ml,
3550 T%t?%%df%? ”%g{g' R RS RSN T s LINASIRS
di | d h 10 d d
rofi A1 mSabtese Tﬁﬁiﬁ@%ﬂpﬁatsﬁ%#&rﬁéseéﬁéﬁte? PR vater

was dried over nesium_sul fate, and concent rated in
an@acﬁﬁtr?ﬁéefjesi”&ﬁ méécﬁéperW@&hWecol The combined
chromat ography on silica (n- hexane: et hyI acetate =

orgpniciilayeanuasr yasaer va hf PEfnies d X8 opdidledt @ vy @rodilum
the 15 title conmpound as colorless crystals (53 ng,
sufiefe mpd2oongentCated NNRvVECDCL3Ih8 Fegddie, was=prrified
Hz, 6H), 1.60-1.80 (m 4H), 2.11 (s, 3H), 2.45 (s,
by3Hhi,1i3:4 0981 2@ olmyunl Hyhr SnF8ogwaphBHplut3ngl wWisth 3&l) 5-40%
6.00 (m 1H , 6.78 (d, J =2. 1 Hz, 1H) , 20
etBy80a6e¥Btemhedne M3 aChHleodh :mB8S rd-oumdFouad?.886g (25.9
(MrH) . Exanpl e 102 | sopr opyl
mmp4; cliboBe) 2off( 4hehkatrde2 corblbaxyt Gs a colorless solid.
nmet hyl phenyl ) am no] - 7- (1- et hyl propyl ) - 1H benzi m dazol -
'mINMR (CDCl3) 8: 0.79 (6H, t, J = 7.4 Hz), 1.55-1.83 (4H,
m), 1.68 (9H, s), 2.40-2.60 (1H, m), 6.97 (lH, d, J = 8.0
Hz), 7.09 (1H, t, J = 8.0 H=z), 7.65 (l1H, d, J = 8.0 Hz),

8.93 (1H, s).

tert-Butyl 4-(l-ethylpropyl)-3-(2-isopropoxy-2-oxoethyl) -2~
oxo-2,3-dihydro-1H-benzimidazole-1l-carboxylate

To a suspension of tert-butyl 4-(l-ethylpropyl)-2-oxo-
2,3-dihydro-1H-benzimidazole-l-carboxylate (7.70 g, 25.3
mmol) in N,N-dimethylformamide (50 mL) was added potassium
carbonate (3.84 g, 27.8 mmol) and isopropyl bromoacetate
(3.60 ml, 27.8 mmol), and the mixture was stirred at room
temperature for 5 hours. The reaction mixture was diluted
with water and extracted with ethyl acetate (X2). The
combined organic layer was washed with aqueous sodium

chloride (¥X2) and brine (X1), dried over sodium sulfate and
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25 yl]acetate WO 2006/ 116412 PCT/ US2006/ 015646 163 O
NO s>-NHOw NOC d Mthyl 2,3-di am nobenzoate To
w@:2@adpansi on of met hyl 2-am no- 3-nitrobenzoat BCT/1IS20065015646

g, 76.5 mml) in nmethanol (800 nL) was added 10%
pal | adium on carbon (50% wejg 6.5 g), and the m xture
was stirred at roomtenperature for 20 hours under
hydrogen at nosphere. The catal yst was renoved by
filtration, and the filtrate was concentrated in

congéﬁﬂgatgee #Bsigugl . sehbd was 4@ Qh%§g§u£ifﬁgdf59m31llca

||sopropy et her - hexane to give 6 mol
9o R L coC 3 TS e o d%’%%y ‘Eéi"“%ﬁ“%%%hﬂ
scetiie/pavagt o Wl %Mk fr o By 22  fron,
87. % 2x8 2t§ed|ﬁﬁg$gq 1%§ﬁ9r%%gazé%g7d$caF%oxy ;Pngo a
solutlon of met h

'H W4R2 (GRely) Ph Peg?aﬁ§arg%2pgﬁo??oéoﬁ%s mészghgéﬁ'qu J =

W0 2006/ 116412
6.3 Hz), PCT/ USZQOG/ 053048, <), 2.57-2.68 (18, m),

4.80 (2H, s), 5.02-5.14 (1H, m), 7.03 (1H, dd, J = 8.1, 1.5
Hz), 7.11 (iH, t, J = 8.1 Hz), 7.79 (1H, dd, J = 8.1, 1.5

Hz) .

Isopropyl [7-(1l-ethylpropyl)-~2~oxo-2, 3-dihydro-1H~
benzimidazcl-l~yllacetate

To a solution of tert-butyl 4-(l-ethylpropyl)-3-(2-
isopropoxy-2-oxoethyl)-2-o0x0-2, 3-dihydro-1H-benzimidazole-
l-carboxylate (8.95 g, 22.1 mmol) in ethyl acetate (10 ml)
was added a 4N solution of hydrogen chloride in ethyl
acetate (20 ml), and the mixture was stirred at room
temperature for 1 hour. The reaction mixture was diluted
with saturated aqueous sodium hydrogen carbonate and
extracted with ethyl acetate (X2). The combined organic
layer was washed with brine (X1), dried over sodium sulfate
and concentrated in vacuo. The residue was purified by
silica gel column chromatography eluting with a 5-20% ethyl
acetate/hexane gradient mixture. The residual solid was

washed with hexane to give 5.76 g (18.9 mmol, 85.6%) of the
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164 carbonyl diim dazole (10.2 g, 63.2 mmol ), and the
m xture was stirred at roomtenperature for 60 hours.
wab®enesgut ting solid was collected by filtratPOnUs2ude/015646
washed with ethyl acetate to give 10.2 g (53.1 mmol,
84.0% of the title 5 conqu%Q as a colorless
crystal. "H NVR (DMSO- d6) u: 87 (3H, s) , 7.03 (1H
dd, J =8. 1, 7. 5 Hz) : 6. 85 (1H, dd, J = 7.5, 1.2
Hz) , 7.48 (1H, dd, J = 1.2 Hz), 10.82 (2H, br
.S). M5 Calcd.: 192; Found: 193
tliaﬁlcEFR?Png ﬁﬁdﬁof§ﬁp Eﬁ?F 1%"ggllhydro 2H benzi ni daz
,..0l-2- one To_a sus enS|on of meth
HZN%§01§D§lﬂl§yd908 GEenEvnﬂdazalé Bzdar doxdf at®@l( 513 7 =
in 15 t et rahydr of ur.an 91 nL) was_added
6-§W§é)|'ut1| éﬁ éf 7& h()ﬂIH ndgnesi lﬁ%‘@r Jrﬁ o(éL mYiethyiz (2H, s),
ether (3.6 7 mmol ), and xture was

5.96rfré a(tlHr,o@ﬁm o e 1mhouF 8Ad (1Hef Iduxetl = 7-8
for 20 hours. Addition of 3M solution of ethyl
HzpmgRedkulbro®ilde in diethyl ether (5.3 nL, 16.0 nmol)
was 20 followed by refluxing for 30 hours. The
MSr €adcidon BOAL uFeungas S diMtiled with 6 N hydrochloric
acid and extracted wwth ethyl acetate (X2) . The
conbi ned organic | ayer was washed wth brine (X1),
dried over sodium sulfate and concentrated in vacuo.

Isthe obgdul [#i-ag 18ald-07 -wads-arasiied omstlh -di-isapr DBHd 2bydro-1 H-
ether to give 440 ng (2.00 nmol, 74.8% of the title
beWRi2006/-5164 12 1RGHIISAQR06/ 015646

To a solution of disopropyl [7-(l-ethylpropyl)-2-oxo-
2,3-dihydro-1H-benzimidazol-1-yl]acetate (5.29 g, 17.4
mmol) 1in carbon tetrachloride (350 mL) was added N-
chlorosuccinimide (2.55 g, 19.1 mmol) and 2,2~
azobisisobutyronitrile (86 mg, 0.522 mmol), and the mixture
was stirred at 70 °C for 3 days. The reaction mixture was
diluted with saturated aqueous sodium hydrogen carbonate
and extracted with dichloromethane (X2). The combined
organic layer was washed with water (X1) and brine (X1),
dried over sodium sulfate and concentrated in vacuo. The
residue was purified by silica gel column chromatography
eluting with a 10-50% ethyl acetate/hexane gradient mixture
to give 3.83 g (11.3 mmol, 65.0%) of the title compound as
a colorless solid.

'L NMR (CDCls) &: 0.83 (6H, t, J= 7.5 Hz), 1.27 (6H, d, J =

6.3 Hz), 1.57-1.78 (4H, m), 2.59-2.68 (1H, m), 4.80 (2H, s),
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165 conpound. 1H NMR (CDC13) 8: 0.83 (6H, t, J = 7.5

Hz), 1.76-1.98 (4H m, 2.19 (1H, br s), 6.72 (1H, d,
wq@2606/11681Hz) , 6.92-7.02 (2H, m, 9.16 (1H, brrP&YUSHNEE15646

(1H, br s). 5 Ms Calcd.: 220; Found: 203 (M H20+H)

4-[(1E)-1-Ethy|prop-l-en-l-yhbol,S-dihydro-ZFLbenzinid

azol - 2-one and

4-1(12) -1 -Ethyl prop-1-en-1-yl]-1, 3-di hydro-2H

benzi m dazol - 2-one 10 To a sol ution of

5-@1.‘%—5%5{04‘%@ %?[ﬁé%@é?iféi Lfﬂé gfafoflmg, “Fleg Tni) iy 0
6N i i 1.2
- %{??Q%Hd(Q%R%)Hﬁgiua e ydrochl oric acid (

re was stirred at 75 C for 2 hours.

fier cooljng, _the reaction mxture was diluted with
Msgé%ﬁfﬁfédzggﬁeéﬁgn¥§ urf#/dr ogen carbonate and

extracted with ethyl acetate (X2). The conbi ned

organi c |l ayer was washed with water (X1) and brine

(X1), dried over sodiumsulfate, passed through
Lsomriory Igel [ Zarfd dderdertaatedl et halquoortol Jgi Mé-136dz inyi dazol-

(1.80 nmmol, 96.8% of the title conpound as a pale
Lydlllegwtadiei d. 20 1H NMR (CDC13) 8: 0.95 (3H, t, J =

7.5 Hz) , 1.49 (0.75H, d, J =6. 9 Hz) , 1.84 (2.25H

d, & :igtwrezyf, 120860pF15H 4-ghlbre=T~ Gl -+Hzdhy BoRdbyl) -2-

(1.5H, q, J =7.5 Hz), 5.62-5.75 (1H, m, 6.82-7.08
OXO3H, 3Mih§d29 (10, z is)i,d B A2 (G175 e tSte 9(3073(3H, 11.0

s). 25 M5 Calcd.: 202; Found: 203 (MtH). WO

mm200 61016402 sBEHHUS2 AG/NRN4GIe 16 mI) was stirred at 100
°C for 48 hours. After cooling, phosphorus oxychloride was
evaporated in vacuo. The residue was neutralized with
saturated aqueous sodium hydrogen carbonate and extracted
with ethyl acetate (X2). The combined organic layer was
washed with brine (X1), dried over sodium sulfate and
concentrated in vacuo. The residue was purified by silica
gel column chromatography eluting with a 5-15% ethyl
acetate/hexane gradient mixture to give 3.82 g (10.7 mmol,
97.2%) of the title compound as an oil.

"M NMR (CDCl3) §: 0.81 (6H, t, J = 7.5 Hz), 1.28 (6H, d, J =
6.3 Hz), 1.62-1.83 (4H, m), 2.72-2.82 (1H, m), 5.06-5.21
(1H, m), 5.08 (2H, s), 7.05 (1H, d, J = 8.0 Hz), 7.28 (1H,
d, J= 8.0 Hz)

MS Calcd.: 356, 358; Found: 357, 359 (M+H).

Isopropyl [4-chloro-2-[ (4-chloro-2-methoxy-6-
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4- (1- Et hyl propyl ) -1, 3-di hydr o- 2H benzi m dazol - 2- one

To a suspension of a m xture of 4-[(1E)-1-ethyl prop-I-
we@eeogAw4)2 1, 3- di hydr o- 2H benzi m dazol - 2- one anBICT/US2006/015646

4-[(12)-1 5

et hyl prop-1-en-1-yl]-1, 3-di hiyt o- 2H benzi m dazol - 2- one

(329 ng, 1.63 mmol) and ammoni um formate (820 ng,

13.0 mmol ) in ethanol (3 nL) was added 10% pal | adi um

on carbon (50% wet; 120 ngy), and the m xture was
meshiyipaengtl ) sadmof] efpdilatihy 1 pfropyld -Nolien zikeg dazol~1-

catal yst was renoved by filtration, and 10 the
ylfbkttate was concentrated in vacuo. The residue was

diluted with water and extracted with ethyl acetate

(X1p.  Thexengani c bayer vaspmehad Wt brigeHeho-7-

dried over sodiumsulfate and concentrated in vacuo

the18r¥ev334 1M heh298%Ha0b1the ittle ou 8
ethoish) ggjsol Td. 15 1H NVR ( (ﬁt:f t%(%%psomferl g 204

mmglil a- éhﬁgré-%é%}%ﬂa+m@t@l)2al§gl£&@ AZ@ ’186 §8 18.6

T e
LIRS g e il o miseoe
o CRHVAE SOl A %t@;a*qgﬁeglfsggﬁgm peeger

ded _N, N-di _net h m no ri d| e WO 2006/ 11641
ca“%?ﬁ@%?ooéf‘ﬁlw@iféra 74 350y 5598 g Foihg (4). The
orgghggraag%&yaagl%%g%ogaw1t%8b¥35§ X1l), dried over sodium

sulfate and concentrated in vacuo. The residue was purified
by silica gel column chromatography eluting with a 5-20%
ethyl acetate/hexane gradient mixture. The residual solid
was washed with ethyl acetate/diisopropyl ether and n-
hexane to give 1.18 g (2.40 mmol, 53.5%) of the title
compound as a colorless solid. The filtrate was purified by
preparative HPLC to give 204 mg (0.414 mmol, 9.2%) of the
title compound as a solid. mp 205-207 °C.

'H NMR (CDCl3) 8: 0.82 (6H, t, J = 7.4 Hz), 1.30 (6H, d, J =
6.3 Hz), 1.58-1.81 (4H, m), 2.11 (3H, s), 2.80-2.92 (1H,

m), 3.83 (3H, s), 4.89 (2H, s), 5.09-5.20 (1H, m), 6.56 (1H,
s), 6.78 (lH, s), 6.87 (1H, d, J = 7.6 Hz), 6.87 (1lH, s),

7.14 (1H, d, J= 7.6 Hz).

MS Calcd.: 491, 493; Found: 492, 494 (M+H).
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35.5 mol) at 0 C, and the mi xture was stirred at 0 C

for 30 mnutes. The reaction mxture was diluted wth
wawdoenie4and extracted with di chl oronet hane ( X2pCT/TRI06/015646

conbi ned 5 organic | ayer was washed with brine (X2),

dried over sodium sulfate concentrated in vacuo.

The residue was purified by silica gel columm

chromat ography eluting with a 5-40% et hyl

acet at e/ hexane gradient mxture to give 7.87 g (25.9

I 8% of the title conmpound as a col orl ess
EX%%E%&.E%& 1H NWR (CDC13) 8: 0.79 (6H, t, J = 7.4 Hz),

,55:1. 83 (4H, - 1.68 (9H, s .4Q-2. 6 1H, g
23 _451’;112%’0-%’—'%( 45%.1(9%%‘ ,et%l.@%fg %fﬁ?diy,lp%e(ﬁyg{.) %211%1 ~7-
(1%&%@9%@&%5&1§LI%?Bé%zf%igééol—f%;%ﬁééHéngy' 15
4-(1-ethy|p.osyl)-S-(Z-isopropoxy-2-oxoethy|)-2-
X 0- 2n3- di hydro- 1H benzi m dazol e-| -carboxylate To a
of tert-butyl 4-(1-ethylpropyl)-2-o0xo0

C@M@ nmet hyl f ormam de (50 nli) was added
onate (3.84 g, 27.8 nmol) and

Retate (3.60 m, 27.8 mol), and the

d at room tenperature for 5 hours.
extracted with etlyl acetate (X2). The conbined
organi c | ayer was washed wi th aqueous sodi um 25

chl @pi de EX2)utdpd bsd nesOptdpydr ied dMeyr s@H UM-chloro-2-
sul fate and WO 2006/ 116412 PCT/ US2006/ 015646 168

me€BBG&YRIGFaketh yilpHEatQ amihe 1 -gsi ([due thas cwd fied by

'silica gel colum chromatography eluting with a 5-20%
be@bA¥idazol-1-yl]lacetate (453 mg, 0.920 mmol) in
tetrahydrofuran (5 mL) was added lithium tetrahydroborate
(60 mg, 2.76 mmol), and the mixture was refluxed for 2
hours. After cooling, the reaction mixture was diluted with
water and extracted with ethyl acetate (X2). The combined
organic layer was washed with brine (X1), dried over sodium
sulfate and concentrated in vacuo. The residual solid was
recrystallized with ethyl acetate-n-hexane to give 250 mg
(0.573 mmol, 62.3%) of the title compound as a colorless
crystal. The filtrate was concentrated in vacuo, and the
residual solid was recrystallized with ethyl acetate-hexane
to give 91 mg (0.209 mmol, 22.7%) of the title compound as
a colorless crystal.

'H NMR (CDCl3) 8: 0.85 (6H, t, J = 7.2 Hz), 1.65-1.83 (4H,

m), 2.16 (3H, s), 2.45-2.60 (1H, br), 2.79-2.87 (1H, m),
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acet at e/ hexane gradient mxture to give 8.95 g (22.1
mol, 87.5% of the title conpound as a col orl ess
WwW@R006/15641H NVR (CDC13) 8: 0.82 (6H, t, J = 7.5P¢®YS2006/015646
1.26 (6H, d, J = 6.3 Hz), 1.53-1.76 (4H, nm), 1.67
(9H, s), 2.57-2.68 (1H, m,173.80 (2H, s), 5.02-5.14
(1H, m, 7.03 (1H, dd, J =8.1, 1.5 Hz), 7.11 (1H, t,
J =8.1Hz), 7.79 (1H, dd, J =8.1, 1.5 Hz). 10
| sopropyl [7-(1-ethylpropyl)-2-o0xo-2, 3-di hydro-I H
3. benzim dazol 4.yl ] (mcetar egTe a .ol mtj pnaoh 3t ot byt yly =
4- (1 - et hyl propyl) - 3-( 2-
4.9 S@PY Opexys2-@xgetdyl y- 2- 9x@- Z,z3-,di hgdgg- |(Hubenrgi nrdaz7 g
ol e- 15 1-carboxylate (8.95 g, 22.1 mmol) in ethyl
Hzycetaie (19, my) wes addedys AN gobytigm ofg hydrogeng gz,
chloride in etﬁyl acetate (20 m), and the m xture
7.9%s; st rrgd at.yoom tenperature for 1 hour. The
reaction mxture was diluted wth saturated aqueous
i hy ge ar e 2 X ed with ethyl
MS Z(%glt%qne' (%E;)’. LPI’?]E' co%'edéggba%?g hI%gl?/}ef was washed
with brine (X1), dried over sodiumsulfate and
concentrated in vacuo. The residue was purified by
silic | col um chromat ography eluting with a 5-20%
Ex%ﬂﬁﬁﬁ’%lggetate/hexane gradi ent m xture. The residual

solid shed with hexane to give 5.76 18.
L4 S P B Lo v Do i oo St PRbG0s) Bseak-T-
169 title compound as, a, colorless solid, 1H NWVR
(11?i¥ﬁ%ﬁr@PY 1%%ﬁi@ﬁPZ%nga%p#T%“¥%3?C%?QG ?GPQ d, J =

Cl

To a solution of 2-[4-chloro~2-{ (4-chloro-2-methoxy-6~
methylphenyl)amino] -7~ (l-ethylpropyl)-1H-benzimidazol-1-
yljethanol (861 mg, 1.75 mmol) in methanol (5 mlL) was added
8N aqueous sodium hydroxide (1.5 mlL), and the mixture was
stirred at room temperature for 15 hours. Water was added
to the reaction mixture, followed by neutralization with 6N
hydrochloric acid. The mixture was concentrated in vacuo,
and the residue was dissolved in methanol. The precipitate
was removed by filtration, and ' the filtrate was
concentrated in vacuo to give 781 mg (1.73 mmol, 99.1%) of

the title compound as an amorphous.
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6.3 Hz), 1.55-1.79 (4H m, 2.62-2.73 (1H m, 4.82
(2H, s), 5.05-5.15 (1H, m, 6.90-6.94 (2H, m, 7.04
W@ 2ds/1th412) = 7.8 5 Hz) , 9.12 (1H, s) . MS Cap€HUS2006/015646
304; Found: 305 (MtH). I sopropyl
[ 4-chl oro-7-(1-ethyl propyl)-¢;px0-2, 3-di hydro-| H
benzi m dazol -1-yl ]acetate 10 To a sol ution of
i sopropyl [7-(1-ethyl propyl)-2-oxo-
2, 3-di hydr o- 1H benzi m dazol -1-yl Jacetate (5.29 g, 17.4

gﬁﬁk) (B ci2 %Qn eiééag@'{‘)”cded(%oﬁ"%') e qdded N3 (4p,

orosucc o, 19 2,72"-

%Z%?B?'ﬁ?g“tgl"”?fﬂe %?6%8[% A3 3‘@‘55’3’#‘” e s,
) o b 1 o6in L Boriat 5] and” ST Pac? ed e L0 C-6F (18,

d|chloronethane (X2). The conbined organic |ayer was
$)washed with water (X1) and brine (X1), dried over
sodium sul fate and concentrated in vacuo. The 20
MS; &&ilGle ‘wAs ZpufPLi edOBPSi HPfa deF d¥Hiin
chromat ography eluting with a 10-50% et hyl
acet at e/ hexane gradient mxture to give 3.83 g (11.3
mol , 65.0% of the title conpound as a colorless
Exsapilg. 19f NMR (CDC13) 5: 0.83 (6H, t, J = 7. 5 Hz) ,
1.27 (6H, d, J = 25 6.3 Hz), 1.57-1.78 (4H, m,
1—2&5Qh2968-€imx4nrhl@r@e26EH¢h9yy-@BME®@Gﬂpb@m&2)amin01—1~
PCT/ US2006/ 015646 if 170 5.02-5.14(1H, m, 6.86 (1H
metthyl -2 H8b@énkiznidadz04-(7Hkil tet2 , 2 -dim@thyBiproc@nG1 (ohid,
s).

Cl cl

Methyl 7-chloro-3-methyl-2-oxo-2,3-dihydro-1H-
benzimidazole-4-carboxylate

A solution of methyl 3-methyl-2-oxo-2,3-dihydro-1H-
benzimidazole-4-carboxylate (500 mg, 2.42 mmol), N-
chlorosuccinimide (355 mg, 2.66 mmol) and 2,2"-
azobis (isobutyronitrile) (20 mg, 0.12 mmol) in carbon
tetrachloride (40 mL) was refluxed for 2 days. After
cooling, the reaction mixture was concentrated in vacuo.
The resultant was extracted with ethyl acetate and water.

The organics was dried over magnesium sulfate, filtered,
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M5 Cal cd.: 338; Found: 339 (MtH). 5 Isopropyl
[2,4-dichloro-7-(1-ethyl propyl)-1H benzi m dazol -

wo 200bfixaet ate A m xture of isopropyl PCT/US2006/015646
[4-chloro-7-(1-ethyl propyl) - 2-
0x0- 2, 3-di hydr o- 1H benzim d -1-yl]acetate (3.73 g,

11.0 mol) and phosphorus oxychloride (20 nL) was

stirred at 100 10 C for 48 hours. After cooling,

phosphorus oxychl ori de was evaporated in vacuo. The
i due was neutralized w sat ur.at ed aq3ﬁpu

r.es h S sodi um
anfly HPOET CRbenae G Bt 1Akt BASHRE R “BEnyT ORI EPned
(X2). ,The comhi ned or.ganic_layer s.. washed wj t/
OnpF neLCkFY, 9}31 el® o e esojd(i;{] ul &gt@ a%‘oiS V%g of the
.concentrated in vacuo. The residue was purified by
tigilpi €@mpPgandeol unm chromat ography el uting with a 5-15%
L et hyl acetate/ hexane gradient mxture to give 3.82 g
H(MYR7 (@p6I13) 87329 (8H,t Be 1t iX1%5 COhpovnd asOanlBil d, J =
"H NMR (CDC13) 5: 0.81 (6H, t, J = 7.5 Hz), 1.28 (6H,
8.4, HE)7 7200813, He)y, J1=68-%. 83)(4HK, - 0f(1H, 22, 82 (1H,
m, 5.06-5.21 (1H, m, 5.08 (2H, s), 7.05 (1H, d, J =
MS8CalHz)., :7.228;( FdHundd, 231= (8Hl)Hz) MS Cal cd.: 356,
358; Found: 357, 359 (M+H). 25 Isopropyl
[4-chl oro-2-[(4-chl oro-2-net hoxy-6 WO 2006/ 116412
PCT/ US2006/ 015646 171

Mefreiyhy 12p eyl chairae —het hyat-hy-preomily)i-dbddienZi+ddanotylate
|- yl]acetate A m xture of isopropyl
[Z,ﬁmﬁhgh]0r0'7'(17jchloro—3—methyl—2—oxo—2,3—dihydro—1H¥
et hyl propyl ) - 1H benzi m dazol - 1-yl Jacetate (1.60 g,

beﬁzﬁ%idazole—4—carboxylate (150 mg, 0.63 mmol) was

dissolved in 3 mL of phosphorous oxychloride and heated at

110 °C overnight. The reaction mixture was allowed to cool

to room temperature, poured into a crushed ice, and stirred

for 1 h. The resultant was diluted in ethyl acetate, washed
with aqueous sodium bicarbonate, dried over magnesium
sulfate, filtered and concentrated in vacuo. The obtained

(147 mg, 90%) was used in the next reaction without further

purification.

MS Calcd. : 257; Found: 258 (M+H).

Methyl 4-chloro-2-[(4-chloro-Z2-methoxy-6-

methylphenyl)amino]-1-methyl-1H-benzimidazole-7-carboxylate
A mixture of methyl 2,4~-dichloro-1-methyl-1H-

benzimidazole-7-carboxylate (100 mg, 0.39 mmol) and 4-

chloro-2-methoxy-6-methylaniline (200 mg, 1.17 mmol) was
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25

5 mmol ), (4-chloro-2-nethoxy-6-nmethyl) aniline (3.18
g, 18.6 mmol) and N-nethyl -2-pyrrolidinone (1 nL) was
w@riosnediat 110 C for 4.5 days. After cool i ngPCT/l82006/015646

reaction mxture was diluted with saturated aqueous

sodi um hydrogen carbonate n7d6 extracted with ethyl
acetate (X1). The 10 organi ¢ layer was washed with

brine (Xl), dried over sodium sulfate and

concentrated in vacuo. The residue was purified by

silica gel | ynn chronma r eluting with 5-20%, .
Stéfﬁﬁ% fcgtet égglh xa%veem%gnﬁgﬁQFurce@q%ﬂbg’r egﬁﬁuzfleacmon
solid was washed wi.th gt hyl acetate/dii sogr OB | ether
MiXRHTR 189X aRE s ogiee0. T g CAUES Uil SO8SUHe, Fyfirogen
the title conpound as a color|less solid. The filtrate
cagaenatei fal ByYLrBFEREr atitve ®PRELt AGfitAFD04THE organics
(0.414 nmmol, 9.2% of the title conmpound as a solid.
wafp 2051207 COovel NVRagEBEisn 5: sgldztesH, tfilyrered, 4 and
Hz) , 1.30 (6H, d, J = 20 6.3 Hz), 1.58-1.81 (4H,®Q,
copcentEdHleds)in Zagmez. FRe( rHsidie, W S8TNBHatograp, on a
(2H, s), 5.09-5.20 (1H, m, 6.56 (1H, s), 6.78 (1H,
sid)icab. B (¢blludn o= Fie Hep, @l 870¢1H, myjol, 744%) (¢H, the
d J =7.6 Hz). M5 Calcd.: 491, 493; Found: 492, 494
tigMeHomp25ndD 2006/ 116412 PCT/ US2006/ 015646 172
Exanpl e 103
122k Chbpees 2- B( 4 cid g10- 2siet hoxy4 63npt hyl phengb)anin s) ,
0]-7- (1-ethyl propyl)-1H benzi m dazol -1-yl]ethanol OH
3.95(34, s), 6.17(1H, br), 6.76(1H, d, J= 1.8 Hz), 6.88(1lH,

d, J= 1.8 Hz), 7.14(1H, d, J = 8.1 Hz), 7.53(1H, d, J =
8.1 Hz).

MS Calcd. : 393; Found: 394 (M+H).

1-{4-Chloro-2-[ (4-chloro-2-methoxy-6-methylphenyl)amino]-1-
methyl-1H-benzimidazol-7-yl}-2,2~-dimethylpropan-1l-one

A n-pentane solution of tert-butyl lithium (1.46 M, 0.5

ml) was added to a solution of methyl 4-chloro-2-[(4-

chloro-2-methoxy-6-methylphenyl)amino] -1-methyl-1H-

benzimidazole-7-carboxylate (100 mg, 0.23 mmeol) in diethyl
ether (5 mL) at -78 °C and stirred for 1h. The reaction
mixture was diluted with water (5 mL), stirred at room
temperature for 0.5 h and extracted with ethyl acetate. The
organics was dried over magnesium sulfate, filtered, and
concentrated in vacuo. The «residue was purified by

preparative HPLC. The resultant was neutralized with
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N s}-NHOw NC C 5 To a solution of isopropyl
[4-chl oro-2-[(4-chl oro- 2-

woreiohox#15- met hyl phenyl ) ami no] - 7- ( 1- et hyl pr opyPQF/L52006/015646
benzi m dazol -1-yl ] acetate (453 ng, 0.920 mml) in
tetrahydrofuran (5 nL) was §§2ed [ithium
tetrahydroborate (60 ng, 2. mmol ), and the m xture
was refluxed for 2 10 hours. After cooling, the
reaction mxture was diluted wth water and extracted

with ethyl acetate (X2). Th [ i ¢ J r
aq%%u%ss%%ﬂ“l% ]ﬂﬁgﬁ?g%rel %%r;)’o %8%%e no%\?%rth{)gl urr(? %ﬁ%ﬁ?a?ghyl
nd concentrated in vacuo. ,The .residua | i s
ACq&@TSst raPF‘Iei MRS et HEATSL eo-‘he- e%gﬁcjgletsgu\g?vguﬁgate’
g 15 (0.573 nmmol, 62.3% of the tittle con‘gol% d as 20 073
i@ tRd esdnde APRCAR TS S | 111 ¥ERas ToRtent rat € in”
vacuo, and the residual solid was recrystallized with
mmegk hyd 2 Bl A fat e hekbne® F%RPYRY91 ng (0.209 nmol ,
22.7% of the title conmpound as a colorless crystal.
mp0 249NN (€DC13) 8: 0.85 (6H, t, J = 7.2 Hz),
1.65-1.83 (4H, nm, 2.16 (3H, s), 2.45-2.60 (1H, br),
'H 2NMR- 2(@T1:1H, 8 niL,. 3W092006¢ 116412 0RCH, US2006/D156481,  s)
173 3.76 (3H, s) , 4.14 (2H, t, J = 4. 5 Hz) , 4.43
3.§@BHL ,s), @.50kHz), BrY6 61WB (dH,Jd= ¢.8 HzP, He)836.89(1H,
(1H, d, J =7.8 Hz), 6.87 (1H, d, J = 1.8 Hz), 6.99
d, (¥H= d,.8) ¥z 7, 87HRB(1H, d, J = 8.1 Hz), 7.10(1H, d, J =

8.1 Hz).

MS Calcd. : 419; Found: 420 (M+H).

Example 106
3—{4—Chloro—2—[(4—chloro—Z—methoxy—6—methylphenyl)amino]—l—

methyl—lH;benzimidazol—7—yl}—2,2,4,4—tetramethylpentan—3—ol

OH
/
N H OMe
)—N
N
Cl Cl

A n-pentane solution of tert-butyl lithium (1.46 M,
0.5 ml) was added to a solution of methyl 4-chloro-2-[(4-
chloro-2-methoxy-6-methylphenyl)amino]-1l-methyl-1H-
benzimidazole-7-carboxylate (100 mg, 0.23 mmol) in diethyl
ether (5 ml) at -78 °C and stirred for 1lh. The reaction

mixture was diluted with water (5 mL), stirred at room
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7.50-7.70 (1H, br). 5 MS Calcd.: 435, 437; Found: 436,
438 (MtH). Exanple 104
W 2006hia@iDd- 2- [ (4- chl or o- 2- met hoxy- 6- met hyl phenpd)/a81000915646
-7- (1-ethyl propyl)-1H benzi m dazol -1-yl] acetic acid
O MAOH N ~-NH Owve N C 1 Cl To a solution of
2-[4-chl oro-2-[ (4-chl oro-2-nmethoxy- 6-
nmet hyl phenyl ) am no] - 7- (1- et hyl propyl ) - 1H benzi m dazol -
| - yI]ethanoI (861 ng, 1.75 nmol) in nethanol (5 ni)
ded N aquegus_sodi um_hydr.oxi. 5 nL), and
co R At Shnl- ToRs BT T S0 AP GO CERp ST IV er SR s The
hours. Water was added to the,reacti m xt yr
orBRE Ged iy LR ARk | BROUFEAUBNS HydiGen| b EoRefd, 2nd
The m xture was concentrated in vacuo, and the
Copgendtathbs ditsof¥@Ci n ABEhalGISIOffe pFat| pptlatléled by
was renoved by filtration, and the filtrate was
PrEBALERLIEt edER -vadiis t or gFYLtaBY nijaf 1. ?@uﬁﬁéﬂlzed with
99.1% of the title conpound as an anor phous.
aqzsee/slP@Aﬂwmpmldymwm%tq?andrﬁmmewmwgh ethyl
0.76 (6H, t, j =7.2 H), 1.52-1.73 (4H, m, 2.07
acg8Htes) ,TIs: 06r3a115c(51|w,enﬁ ,d81g6 (Bier shagdeFyup2lguliate,

filtéred, and concentrated in vacuo to give 5 mg (0.010
mmol, 5%) of the title compound.

mp. 246-248 °C.

'H NMR (CDCls) & 1.12(18H, s), 2.20(3H, s), 3.67(3H, s),
3.75(3H, s), 6.76(1lH, s), 6.87(iH, s), 7.09(1H, d, J = 9.0
Hz), 7.21(1H, d, J= 9.0 Hz).

MS Calcd. : 477; Found: 478 (M+H).

Example 107
3-{4-Chloro-2-[ (4-chloro-2-methoxy—-6-methylphenyl)amino]}-1-

methyl-1H-benzimidazol-7-yl1}-2,4-dimethylpentan-3-ol

OH
N
H
2}——N OMe
N
Cl

Cl

To a solution of methyl 4-chloro-2-[(4-chloro-2-
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s), 6.77 (1H, d, J = 8.4 Hz), 6.93-6.99 (3H m, 8.64
(1H, s) . 5 Ms Calcd.: 449, 451; Found: 450, 452

W@ okt 1641Exanpl e 105 PCT/US2006/015646
1-{4-Chl oro-2-[ (4-chl oro- 2- et hoxy- 6- net hyl phenyl ) am n
o] - 1-

nmet hyl -1 H- benzi m dazol - 7-yl }%E?Z- di net hyl propan-1 - one
O NOw ?t5t1.. 10 Met hyl
7-chl or o- 3- net hyl - 2- oxo- 2, 3-di hydro-| H

m%%ﬁﬁgﬁgﬁ@%g%ggigggggs%%ﬁ?%ﬁrﬁé'S%Hgifghfgeﬁg%£9gazole~7—

b i - 4- | at 500 ng, 2.42 N-

oS Ba IS0 (R 807( 355 gl o8 Bl BB (3 L) was
0.12 nmmol ) in carbon

By SRS § SO SRS Tk &F To e LG (0.7

coaling, the reaction m xture was concentratoed in
M $LQUEI%0 thélreditl rdft Cnadnexeirasted witt B eEnfpr 1 h.
acetate and water. The organics was dried over ' ‘
Thgadresitimts @ipdtes fast e chad 20i08) 1864nrochloric acid,
PCT/ US2006/ 015646 175 and concentrated in vacuo. The
anfesixfra aes ahiitdmettdglagivetaten dhsi |dugangel ltayag weas
167 mg (0.07 mmol, 29% of the title conpound. 1H NMR
driE€bCLIe B8 IRBE (13K, ss)lfate, 9Fi(13dres), ,and Cor(cEdtrmhteld in
= 5 8.4 Hz), 7.50(1H, d, J = 8.4 Hz), 8.03(1H, br).
vas cCalTdek resd4lre masngurd4l odVity) preparative HPLC eluting
with a 5-95% acetonitrile/water gradient mixture to give
the title compound (153 mg, 68%).
mp. 218-219 °C.
'H NMR (CDCl3) & 0.87 (d, J = 6.9 Hz, 6H), 0.93 (d, J = 6.9
Hz, ©H), 2.19 (s,3H), 2.31-2.43 (m, 2H), 3.77 (s,3H), 3.87
(s,3H), 6.76 (d, J= 2.1 Hz, 1H), 6.79 (d, J = 8.4 Hz, 1H),
6.88 (d, J= 2.1 Hz, 1H), 7.08 (d, J = 8.4 Hz, 1H).

MS Calcd.: 449; Found: 450 (M+H).

Example 108
4—Chloro~NL(4—chloro—2—methoxy—6—methylphenyl)~7—(1—
isopropyl-2-methylprop-l-en-1-yl)-l-methyl-1H-benzimidazol-

2—-amine
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Met hyl
2,4-dichloro-I|-nethyl -1H benzi m dazol e- 7- car boxyl at e

wORM0AAg k6472 chl or 0- 3- met hyl - 2- oxo- 2, 3- di hydr o- | H/CT/0S2006/015646

benzi m dazol e- 4- carboxyl ate (150 ng, 0.63 nmol) was
di ssolved in 3 nL of phOspho%%Bs oxychl ori de and
heated at 110 C overni ght. € reaction m xture was
allowed to cool to roomtenperature, poured into a
crushed ice, and stirred for 1 h. The resultant was
[ in ethyl acetate, washed 15 wi th aqueous
bi carbonate, dried over nmagnesium sulfate,
gred_and concentrated in vacuo. The obtained (147
90% fas used in the next reaction w thout further
j |ca |on M5 Cal cd. : 257; Found: 258 (MtH). 20
0- 2- %&4 chl or o- 2- met hoxy- 6-
M not - i- net hyl - 1H benzi i dazol e- 7- car box
ANm xt ube—Qf methyl 2, 4-dichloro-1-nethyl-1H
boxyl at e (100 ng, 0.39 nmmol) and 4-
y-6-nmethylaniline (200 ng, 1.17
nmol ) was WO 2006 116412 PCT/ US2006/ 015646 176
stirred at 130 C o@ernight. After cooling, the
reaction mxture was neutralized by aqueous sodi um
Hy drd @t orc arth Ghait 4~ cnlc et 1-alct deekvil ¢ o2 4ryd  lasey ad-e.
The organics was dried over magnesi um sul f at e,
meftibiytlgrhedy lareah 51 cejoricerd tatled A-bataciigl daThel + Bsy due was
chr omat ographed on a silica gel colum to give 68 ng
difrethy Ipenlt,ardB4o 1of (ttheng,t id.1167 cemgIounch trifluoroacetic

acid (3 mL) was heated at 70 °C for 1lh. After cooling, the
reaction mixture was concentrated in vacuo, neutralized
with saturated sodium hydrogen carbonate, and extracted
with ethyl acetate. The organic layer was dried over
magnesium sulfate, filtered, and concentrated in vacuo. The
residue was purified by preparative HPLC eluting with a 5-
95% acetonitrile/water gradient mixture to give the title

compound (58 mg, 80%).

o

mp. 166-168 °C.
M NMR (CDCl3) & 0.65 (d, J = 6.6 Hz, 3H), 1.06 (d, J = 6.6
Hz, 3H), 1.40 (s, 3H), 1.82 (s,3H), 2.37 (s,3H), 3.02-3.08
(m, 1H), 3.19 (s,3H), 3.67 (s,3H), 6.70 (d, J = 8.7 Hz, 1H),
6.76 (d, J = 2.1 Hz, 1H), 6.90 (d, J = 2.1 Hz, 1H), 7.22 (d,
J = 8.7 Hz, 1H).

MS Calcd.: 431; Found: 432 (M+H).
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1H NWR (CDC13) 6 2.19(3H, s), 3.74(3H, s), 3.80(3H,

s), 3.95(3H, s), 6.17 (1H, br), 6.76(1H, d, J = 1.8
wo2006/16488(1H, 10 d, J = 1.8 Hz), 7.14(1H, d,POT/8SBNA015646

Hz), 7.53(1H, d, J 8.1 Hz). M5 Calcd. : 393; Found:

394 (M+H) . 18

1-{4-Ch|oro-2-[(4-ch|oro-2-net%oxy-6-nethylphenyl)anin
o] -1- 15

met hyl - | H benzi m dazol - 7-yl } - 2, 2- di net hyl propan-1 - one
A n-pe ne solution of tert-butyl lithium(1l.46 M
Exﬁm%lenﬁpgmas added to a solution of nethyl

GRS Y T B RS R TR WO e =1 ) 1
CHOAPRGP 30 SBCREY L5 I T4 -G SN e

The reaction mxture was diluted with water (5 ni),
i room tenperature for 0.5 h and extracted
acetate. The organics was dried over

sul fate, filtered, and concentrated in
5i due was purified by 25 preparative

2006 6442 PCN_USZ006/ 015646 177 aqueous sodi um
hydriogen car bopé and extracted with ethyl acetate.
The c@r gani cs—wg ed over magnesi um sul fate,
filtered, and conegntrated in vacuo to give 31 ng
(0.073 mmol, 32% of the title conmpound. 5 np.
249-250 C 1H NVR (CBE13) 8 1.37 (9H, s) , 2.20(3H, s)
, 3.37 (3H, s) , 3.80 (3H, s) , 6.10 (1H, br) , 6.78
(1HEx@mple= L0B Hzds, Hr&8atddl, if, &he lsikhiHz)r , method
7.08 (1H, d, J =8.1 Hz) , 7.10 (1H, d, J =
described in Example 108.
mp. 166-168 °C.
H NMR (CDCls) & 0.96 (t, J= 7.5 Hz, 3H), 1.82 (d, J = 6.6
Hz, 3H), 2.19 (s, 3H), 2.32-2.57 {(m, 2H), 3.58 (s, 3H)},
3.80 (s, 3H), 5.52 (g, J= 6.6 Hz, 1H), 6.04 (s, 1H), 6.70
(d, J = 8.1 Hz, 1H), 6.77 (d, J= 2.1 Hz, 1H), 6.88 (d, J =
2.1 Hz, 1H), 7.05 (d, J = 8.1 Hz, 1lH).

MS Calcd.: 403; Found: 404 (M+H).

Example 110-124 were prepared in the similar method

described in Example 77.

Example 110
4-Chloro-N- (2, 4~-dichloro-6-methylphenyl)-7-(l-ethylpropyl) -

l-methyl-1H-benzimidazol-2-amine
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8.1 Hz). 10 M5 Calcd. : 419; Found: 420 (MH)
Exanpl e 106
WR2q04A Gl Dr o- 2- [ (4- chl or o- 2- met hoxy- 6- net hy| phRCE/US2006/015646
o] - 1-
met hyl -1 H benzi m dazol - 7-yl }1&, 2, 4, 4-t et ranmet hyl pent an
-3-of OHOw ~ N5~c N 15 C A n-pentane sol ution of
tert-butyl lithium(1.46 M 0.5 m) was added to a
solution of nmethyl 4-chloro-2-[(4-
chl or o- 2- net hoxy- 6- net hyl phenyl ) am no] -1 -nethyl -1 H
jenzitmidazol e- 7- car boxyl ate (100 ng, 0.23 mmol) in

O ether (5 mM) at -78 C and stirred for |h.
eactjon mxture was diluted with water (5 ni),

d—at\ rogm WO 2006/ 116412 PCT/ US2006/ 015646 178
At up/ B o.
at’e ~Nrhe
sul flate, filt
resictlue was p

and extracted with ethyl
r-gaQii cs was dried over maghesi um
oA and concentrated in vacuo. The
od by preparative HPLC. The

resul tant was nett{alized with 5 aqueous sodi um

hydr ogen car bonate d extracted with ethyl acetate.

The organics were dried over magnesium sul fate,

filtered, and concentrated in vacuo to give 5 ny
mp( @301@38m6l-, 5% of the title compound. np. 246-248

C. 10 1H NWR (CDC13) b 1.12(18H, s), 2.20(3H, s),
'H3NBR(3HDE):) & 0.85 (t, J = 7.2 Hz, 6H), 1.60-1.85 (m,
44y, 2.18 (s, 3H), 3.15-3.25 (m, 1H), 3.71 (s, 3H), 6.00-
6.05 (m, 1H), 6.87 (d, J = 8.4 Hz, 1H), 7.05 (m, 1H), 7.16
(d, J= 2.4 Hz, 1H), 7.31(d, J= 2.4 Hz, 1lH).

MS Calcd.: 409; Found: 410 (M+H), 412.

Example 111
4-Chloro-N-(2,4-dimethoxy-6-methylpyridin-3-yl)-7-(1-

ethylpropyl)-l-methyl-1H-benzimidazol-2-amine

/
Sl o
/A

0
Cl /
N=—

" NMR (CDCl3) & 0.81 (t, J = 7.5 Hz, 6H), 1.60-1.80 (m,
4H), 2.43 (s, 3H), 3.15 (m, 1H), 3.66 (s, 3H), 3.78 (s, 3H),

3.88 (s, 3H), 6.45 (s, 1H), 6.85 (d, J = 8.1 Hz, 1H), 7.11
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3.75 (3H, s) , 6.76 (1H, s) , 6.87 (1H, s) , 7.09 (1H

d J=9. 0 Hz), 7.21(1H, d, J = 9.0 Hz). M5 Calcd. :
wa2o0p/1Faund: 478 (M+H). 15 Exanple 107 PCT/US2006/015646

3-{4-Chl oro-2-[ (4-chl or o- 2- net hoxy- 6- met hyl phenyl ) ani n

o] - 1- :

nethyl-lFLbenzinidazol-?-yl}%%ﬁ4~dinethylpentan-S-o

OH/>NOw EXNN C C To a solution of nethyl

4-chloro-2-[(4-chloro-2 W 2006/ 116412

PCT/ US2006/,015 7
(dhgﬁﬁgxéig-ﬁéfhgﬁgheiy??aﬁphoﬂﬁifnethyI-IH-benzinidazo

e-7- carbgxylate (200, ng, 0. l.) in diethylether
Ms(gaﬁfﬁ'magéﬁad 88£§r06§?sé&§ﬁ8égg§ﬁé sol ution of
i sopropyl lithium (0.7 Msolution, 5 nL) at -78C, and
stirred at 0 Cfor 1 h. 5 The reaction m xture was
guenched with 6N hydrochloric acid, and extracted
ExX@iPheethy¢l acetate. The organic layer was dried over
magnesi um sul fate, filtered, and concentrated in
4“9329@9‘Whé 2resithgsynas (pUiiLiived opy thvdp mhaninid HPrethyl-
eluting with a 5-95% acetonitril e/ water gradient
T-filxpupeyilbugivee -16-brezinite zodmpoand ne153 ny, 68%) .
np. 218-219 C. 1H NMR (CDC13) 6 0.87 (d, J = 6. 9 Hz,

, 7 J =6. 9
N
H
)N O—
N
Cl
F
FF

mp 178-180 °C.

'H NMR (CDCl3) & 0.86 (t, J = 7.5 Hz, 6H), 1.10-1.30 (m,
4H), 1.55-1.80 (m, 4H), 3.30-3.45 (m, 1H), 3.75 (s, 3H),
3.99 (s, 3H), 6.90-7.00 (m, 3H), 7.20-7.30 (m. 2H), 8.24 (s,
1H) .

MS Calcd.: 453; Found: 454 (M+H).

Example 113
4-Chloro-N-[2,4-dichloro-5-(trifluoromethyl)phenyl]-1-

methyl-7-(l-propylbutyl)-1H-benzimidazol-2-amine
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Hz, 6H), 2.19 (s,3H), 2.31-2 m 2H), 3.77 (s, 3H)

3.87 (s, 3H , 6.76 (d, J =2.1 Hz, 1H , 6.79 (d, J
WE2@6/1f64z, 1H) , 15 6.88 (d, J = 2.1 Hz, 1H)PCTUSBI06/015646

(d, J =8.4 Hz, 1H. M Calcd.: 449; Found: 450 (MH)

Exanpl e 108 18

4- Chl or o- N- (4- chl or o- 2- net hoxy- 6- net hyl phenyl ) - 7- (1-

20

i sopropyl - 2-net hyl prop-1-en-1-yl)-1-nethyl -1 H benzimd

azol - 2-am ne WO 2006/116412 PCT/ US2006/ 015646 180 N

)amhno]-l-nethyl-lFLbenzinidazoI-?-yI}-2,4
ey aNy- 3-olc|(75 - my, 0.17 mml) in
ti 5 acid (3 nL) was heated at 70 C for
e reaction m xture was
), neutralized wth saturated
sodi um hydr ogen ¢axdonate, and extracted w th ethyl
acetate. The ' Ig%layer was dried over rmagnesium
sulfate, filte a concentrated in vacuo. The 10
resi due was pd?if?ed by preparative HPLC eluting with
a 5- 95% acetonitrile/water gradient mxture to give
mpt BO6+-20Be °Cconpound (58 ng, 80a). np. 166-168 C
" NMR (CDCls) & 0.86 (t, J = 7.5 Hz, 6H), 1.10-1.30 (m,
4H), 1.55-1.80 (m, 4H), 3.30-3.45 (m, 1H), 3.86 (s, 3H),
6.89 (s, 1H), 7.00 (d, J = 8.4 Hz, 1H), 7.23 (d, J = 8.4 Hz,
1), 7.56 (s, 1H), 8.25-8.65 (bxr, 1H).

MS Calcd.: 493; Found: 454 (M+H).

Example 114
4-Chloro-N- (4-chloro-2, 6-dimethylphenyl) -1-methyl-7-(1-

propylbutyl)-1H-benzimidazol-2-amine

Cl
Cl

mp 230-232 °C.
'H NMR (CDCls) & 0.85 (t, J = 7.5 Hz, 6H), 1.10-1.30 (m,

4H), 1.55-1.80 (m, 4H), 2.10-2.20 (m, 6H), 3.20-3.90 (m,
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1H NWMR (CDC13) 6 0.65 (d, J = 6. 6 Hz, 3H , 1.06 (d,

J =6. 6 15 Hz, 3H), 1.40 (s, 3H), 1.82 (s,3H), 2.37
W@ 8008H)6418. 02-3.08 (m 1H), 3.19 (s, 3H) , 3.BCT/{S2006/015646

3H , 6.70 (d, J =8.7 Hz, 1H), 6.76 (d, J = 2.1 Hz,

1H), 6.90 (d, J = 2.1 Hz, 1H): 7.22 (d, J = 8.7 Hz,

1H). MS Calcd.: 431; Found: 4?352 (MH . 20 WO

2006/ 116412 PCT/ US2006/ 015646 181 Exanple 109

4- Chl or o- N- (4-chl or o- 2- met hoxy- 6- et hyl phenyl )-7-[(12)

-1-
4Ebr hGt BP oS 1- &R 1- B0 bt 1)1 = 15 Dt ntdhzol’ - 9%di a8 (™

NNOw NCOC C 5 Exanple 109 was prepared in the
3H§tmilar method described in Exanpl e 108. np. 166-168

C. 1H NI\/R&CDClS) 8 0.96 (t, J =7. 5 Hz, 3H , 1.82
MS(galgd=:p416; EeUngdm) 418 1Y*Hd- 3H), 2.32-2.57 (m

2H), 3.58 (s, 3H), 10 3.80 (s, 3H), 5.52 (g, J = 6.6

Hz, 1H), 6.04 (s, 1H), 6.70 (d, J = 8.1 Hz, 1H), 6.77

(d, J = 2.1 Hz, 1H), 6.88 (d, J = 2.1 Hz, 1H) , 7.05
Exgudplg *18.1 Hz, 1H) MS Calcd.: 403; Found: 404 (M+H).

15 Exanpl e 110-124 were prepared in the simlar method
N- (4-Bromo-2, 6-dimethylphenyl)-4-chloro-1-methyl-7-(1-

propylbutyl)-1H-benzimidazol-2-amine

Cl
Br

mp 234-236 °C.

ly NMR (CDCls) & 0.85 (t, J = 7.5 Hz, 6H), 1.10-1.30 (m,
4H), 1.55-1.80 (m, 4H), 2.10-2.20 (m, 6H), 3.15-3.80 (m,
4H), 5.90-6.20 (br, 1H), 6.85 (d, J = 8.4 Hz, 1H), 7.00-
7.20 (m, 1H), 7.20-7.25 (m, 2H).

MS Calcd.: 463; Found: 464 (M+H).

Example 116
5-{[4-Chloro-1-methyl-7- (1-propylbutyl)-1H-benzimidazol-2-

yllamino}-4-methylpyridin-2 (1H)-one



10

15

described in Exanple 77. Exanple 110

4- Chl oro-N-( 2, 4-di chl or o- 6- net hyl phenyl )-7-(1-ethyl pro
WER0pA16302 1- et hyl - 1H- benzi m dazol - 2- am ne WD PCT/US2006/015646

2006/ 116412 PCT/ US2006/ 015646 182 N Z>-N C N C C

np 237-238 C. 1H NWR (CDClS)]886 0. 85 (t J = 7.2 Hz,

6H), 1.60-1.85 (m 4H) s,

1H), 3.71 (s, 3H), 6.00- 5 6.05 (m 1H) 6. 87 (d, J =

8.4 Hz, 1H), 7.05 (m 1H), 7.16 (d, J = 2.4 Hz, 1H),

7.31(d, J = 2.4 Hz, 1H M Calcd.: 409; Found: 410
anple 111 10

~Chl oY0- N 2, 4- di met hoxy- 6- net hyl pyri di n-3-yl)-7-(1-
et hyl p opyllzl/ 1- met hyl - | H benzi m dazol - 2-am ne N\
~}-- H/ N 1H NWR (CDC13) 6 0.81 (t, J =
7.5 oEN0-1.80 (m 4H), 2.43 (s, 3H), 3.15
(m M6 (s, , 3.78 (s, 3H),

7 N\

Cl
N
H o

mp 237-239 °C.

4 NMR (CDCl;) & 0.80-0.95 (m, 6H), 1.00-1.80 (m, B8H),
2.10-2.30 (m, 3H), 3.20-4.85 (m, 4H), 5.55 (s, 1H), 6.30-
7.70 (m, 4H), 8.35-8.60 (br, 1H).

MS Calcd.: 386; Found: 387 (M+H).

Example 117
4-Chloro-l-methyl-7-(l-propylbutyl)-N-(5,6,7,8-

tetrahydronaphthalen-1-yl)~-1H-benzimidazol-2-amine

Cl

mp 236-238 °C.

'y NMR (CDCls) & 0.86 (t, J = 7.5 Hz, 6H), 1.10-1.30 (m,
4H), 1.60-1.95 (m, 8H), 2.66 (t, J = 6.3 Hz, 2H), 2.81 (t,
J = 6.3 Hz, 2H), 3.20-3.40 (m, 1H), 3.60 (s, 3H), 6.11 (s,

1H), 6.69 (d, J = 7.8 Hz, 1H), 6.81L (d, J = 7.8 Hz, 1H),
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15 3.88 (s, 3H), 6.45 (s, 1H), 6.85 (d, J = 8.1 Hz,

1H), 7.11 WO 2006/ 116412 PCT/ US2006/ 015646 183 (d, J
We2@s11d4dr2 1H), 7.25 (m 1H) MS Calcd.: 402; FeCmusS2040615646

(MrH), 405. Exanple 112 5

4- Chl or o- N-[ 2- et hoxy- 5- (tri{fd-poronet hyl ) phenyl | - 1- net

hyl - 7-(1-propyl butyl) - 1H-ben2|mdazol 2-amne ~~-NO

NHN/ ~ C FFF np 178-180 C. 'H NWR (CDC13) 8

0.86 (t, J = 7.5 Hz, 6H), 110130(m 104H)

6. éGSSdl §P—(%] 4ﬁéo §H80 6%3A$‘ fh%o (qugkbv 20 (d,

8 M5 Cal cd.: 453: Found: 454 (N%FD 15
J Exgwél le%%%

4- Chl oro- N-[ 2, 4-di chl ( rifluoromethyl)
MSDHCE§Q] 1405 Found: %l% %). o |
nmet hyl - 7- (1- pr opyl but yl ) - 1H benzi m dazol - 2- am ne WO

2006/ 116412 PCT/ US2006/ 015646 184 N ~~-N CI

Example 118
4-Chloro-2- (5-methoxy-2, 3-dihydro-1H-indol-1-yl)-1-methyl-

7- (1l-propylbutyl)-1H-benzimidazole

/

N

2—N

N

Cl
O/

H NMR (CDClz) o6 0.8%9 (t, J = 7.5 Hz, ©6H), 1.15-1.30 (m,
4H), 1.60-1.80 (m, 4H), 3.17 (t, J = 8.1 Hz, 2H), 3.30-3.50
(m, 1H), 3.76 (s, 6H), 4.20 (t, J = 8.1 Hz, 2H), 6.45-7.30
(m, 5H).

MS Calcd.: 411; Found: 412 (M+H).

Example 119
1-[{4-Chloro-1-methyl-7- (1-propylbutyl)-1H-benzimidazol-2-

yl]-6-methoxy-1,2,3,4-tetrahydroguinoline



NCl FC FF nmp 206-208 C. 1H NWR (CDC13) 6 0.86 (t,
J =7.5 H, 6H), 1.10-1.30 (m 4H), 1.55-1.80 (m

W@ R)os/1848D- 3. 45 (m 1H), 3.86 (s, 3H), 5 6.89rCHUSHbBY/O15646
7.00 (d, J =8.4 Hz, 1H), 7.23 (d, J = 8.4 Hz, 1H,
7.56 (s, 1H), 8.25-8.65 (br,;gdd). M5 Calcd.: 493;
Found: 494 (M+H). Exanple 114 10
4- Chl oro- N- (4-chl or o- 2, 6-di net hyl phenyl ) - 1-net hyl - 7- (1
- propyl butyl)-1H benzi m dazol-2-amne NN C C np
230-232 C. 1H NMR (CDC13) 6 0.85 (t, J = 7.5 Hz, 6H),
: 15 4H), 1.55-1.80 (m 4H), 2.10-2.20

-3.90 (m WD 2006/ 116412

5646 185 4H), 6.00 (s, 1H), 6.85 (d, J =

8.4 7. 004 7. (m 3H . M Calcd.: 417;
Founf N 5 pxanple 115
N- (4- 6- di yl phenyl) - 4-chl oro-1 - et hyl - 7- (1-

O—
'H NMR (CDCls) & 0.86 (t, J = 7.2 Hz, 6H), 1.15-1.30 (m,
4H), 1.55-1.75 (m, 4H), 2.05-2.20 (m, 2H), 2.88 (t, J = 6.6
Hz, 2H), 3.30-3.40 (m, 1H), 3.58 (s, 3H), 3.75 (s, 3H),
5 3.88 (t, J = 6.6 Hz, 2H), 6.34 (d, J = 8.5 Hz, 1H), 6.57
(dd, J = 8.5, 3.0Hz, 1H), 6.69 (d, J = 3.0 Hz, 1H), 6.97 (d,
J=28.1 Hz, 1H), 7.19 (d, J = 8.1 Hz, 1H).

MS Calcd.: 425; Found: 426 (M+H).

10 Example 120
1-[4-Chloro-l-methyl-7- (l-propylbutyl)~1H-benzimidazol-2-

yl]-7-methoxy-2,3,4,5-tetrahydro-1H-1-benzazepine

)—N
Cl

O—

'H NMR (CDCl3) & 0.80 (t, J = 7.2 Hz, 6H), 1.05-1.20 (m,

15 AH), 1.50-1.90 (m, 8H), 2.80-3.00 (m, 2H), 3.10-3.25 (m,
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propyl butyl)-1H benzi m dazol -2-amne NHN C Br np
234-236 C. 10 1H NMR (CDC13) 6 0.85 (t, J = 7.5 Hz,
WGR)os/11641D-1. 30 (m 4H), 1.55-1.80 (m 4H), 2Z2rdDUX08L015646
(m 6H), 3.15-3.80 (m 4H), 5.90-6.20 (br, 1H), 6.85
(d, J = 8.4 Hz, 1H), 7.00- Eéo (m 1H), 7.20-7.25 (m
2H). Ms Cal cd.: 463; Found: E 4 (MtH). 15 Exanple 116
5-{[ 4- Chl oro- 1- et hyl - 7- (1- propyl but yl ) - 1H benzi m dazo
| -2- yl]am no}-4-nmnethyl pyridin-2(1H) - oneV\D
2006
18hp 2
1.00

y
%%S%ZCPC}/ Uﬁﬁ?’c&igégé c1)%6§0049 O(n{b '\be %
00- 1.
(m4HH

80 2.10-2.30 20- 4. 85
5. @57§ r1H)7 6236 HE, 713, (ﬁ‘rg%lH)(, rgv 35—%: OE]Z' ’
(br, 1H). I\/S Cal cd.: 386; Found: 387 (M+tH). Exanple
7.147(d, J=8Alﬁ,1m.

{
2
06/
3
H)

MS Calcd.: 439; Found: 440 (M+H).

Example 121
5-Bromo-N- (4-chloro-2-methoxy-6-methylphenyl) -7~ (1-

ethylpropyl)-l-methyl-1H-benzimidazol-2-amine

2>——H OMe

Br N

C

mp. 276-278 °C.

ly NMR (CDCls) & 0.86 (t, J= 7.5 Hz, 3H), 1.66-1.84 (m,
4#), 2.01 (s, 3H), 2.14 (s, 3H), 3.13-3.21 (m, 1H), 3.82 (s,
3H), 3.83 (s, 3H), 5.80-6.20 (br, 1H), 6.80 (d, J = 2.4 Hz,
1H), 6.89 (d, J = 2.4 Hz, 1H), 7.05 (s, 1H), 7.47 (s, 1H).

MS Calcd.: 493; Found: 494 (M+H).

Example 122
5-Chloro-4-{[4-chloro-1l-methyl-7-(l-propylbutyl)-1H-

benzimidazol-2-yl]lamino}-2- (trifluoromethyl)phenol
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4-Chl oro-1-nethyl -7-(1-propyl butyl)-N(5,6,7,8- 10
t et rahydr onapht hal en-1-yl ) - 1H benzi m dazol - 2-am ne N

wohd6/1G41Tp 236-238 C. 1H NVR (CDC13) 6 0. 86 (BCT/US2006/015646
7.5 Hz, 6H), 1.10-1.30 (m 4H) , 1.60-1.95 (m 8H |,
2.66 (t, J = 6. 3 Hz, 2H) , $1 (t, 153 =6. 3 He,
2H) , 3.20-3.40 (m 1H , 3.60 (s, 3H , 6.11 (s, 1H),
6.69 (d, J =7.8 Hz, 1H), 6.81 (d, J = 7.8 Hz, 1H), WO
2006/ 116412 PCT/ US2006/ 015646 187 6.96 (d, J = 8.4

.03 (t, J =7.8 H, 1H), 7.20 (d, J = 8.4

f:al cd.: 409; Found: 410 (M+H). 5 Exanple

N5- mgq hoxy- 2, 3-di . hydro-1 Hindol -1-yl ) - 1- ne
1- p/p but y) - 1H benzi m dazole N -N N C
.84 (t , J=7. 5 Hz, 6H)),
1.60-1.80 (m 4H), 3.17 (t, J =
(m 1H) , 3.76 (s, 6H) , 4.20
6.45-7.30 (m 5H). M5 Calcd.:

mp 197-199 °C.

'y NMR (CDCls) & 0.87 (t, J = 7.2 Hz, 6H), 1.15-1.35 (m,
4H), 1.60-1.80 (m, B5H), 3.30-3.40 (m, 1H), 3.88 (s, 3H),
6.97 (d, J = 8.4 Hz, 1H), 7.13 (s, 1H),7.19 (d, J = 8.4 Hz,
1H), 7.20-7.30 (m, 2H).

MS Caled.: 473; Found: 474 (M+H).

Example 123
4-Chloro-N-[2,4-dimethoxy-5-(trifluoromethyl)phenyl]-1-

methyl-7- (1-propylbutyl)-1H-benzimidazol-2-amine

N
H
)—N O—
N
Cl
F o—
F F

mp 196-198 °C.
'Y NMR (CDCls) & 0.85 (t, J = 7.2 Hz, 6H), 1.15-1.30 (m,

44), 1.60-1.80 (m, 4H), 3.30-3.40 (m, 1H), 3.78 (s, 3H),
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20

15 Exanple 119
1-[4-Chloro-I|-nmethyl-7-(1-propyl butyl)-1H benzi m dazol

WO 200611415 met hoxy- 1, 2, 3, 4-t et r ahydr oqui nol i nePGNDUS2006/015646

2006/ 116412 PCT/ US2006/ 015646 188 NN C 0- 1H NWR
(CDC13) 6 0.86 (t, J = 7.2 Hgg(6H), 1.15-1.30 (m

4H),155175(m4|—|) 20533120 (m 2H), 2.88 (t, J
= 6.6 Hz, 2H), 3.30-3.40 (m 1H), 3.58 (s, 3H), 3.75
(s 3H), 5388(tJ 66Hz,2H),634(dJ 5

8.
|ng'2§'2 13%)576 g}g(as, J‘:qi)S,S EQI#Z 1 1H Y7 fg% Ej (J _1H)
6%(2 n‘p‘?HZJ_L HgMp G2l cfyy 425 F?émd 426 ﬁ ) 1H)1 8.22 (s,

1}97 [4-Chloro-1-nmet hyI 7-(1-propyl butyl)-1H benzi m dazol
- yl]-7-nmethoxy-2, 3,4, 5-tetrahydro-| H 1- benzazepi ne
| 01 _1H NMVR CDC13 6 0.80 (t, J =7.2 Hz,
M%Ifoa,lcﬁvs-c‘iﬁ% FoRndi st ‘H) 13>5o 1.90 (m 8H),
2.80-3.00 (m 2H), 3.10-3.25 (m WO 2006/116412
PCT/ US2006/ 015646

Example 124-144 were prepared in the similar method

described in Example 97.

Example 124

4—Chloro—2—(mesityloxy)-1—methyl—7—(1—propylbutyl)—1H;

benzimidazole
/
N
,—0
N
Cl

mp 165-167 °C.

'H NMR (CDCls) & 0.88 (t, J = 7.2 Hz, 6H), 1.20-1.40

(m,

4H), 1.60-1.80 (m, 4H), 2.17 (s, 6H), 2.30 (s, 3H), 3.30-

3.45 (m, 1H), 3.96 (s, 3H), 6.85-6.95 (m, 3H), 7.10 (d,

8.1 Hz, 1H).

MS Calcd.: 398; Found: 399 (M+H).

Example 125

J
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189 1H), 3.19 (s, 3H), 3.79 (s, 3H), 3.80-4.30 (br,

2H), 6.95 (m 2H), 6.79 (d, J = 2.4 Hz, 1H), 6.87 (d,
wa2ee681641Hz, 1H), 7.14 (d, J = 8.4 Hz, 1H) . RE/US2006/015646

Cal cd.: 439; Found: 440 (M+tH). 5 Exanple 121

5- Brono- N- (4- chl or o- 2- met hoxyg £- met hyl phenyl ) - 7- (1-

et hyl propyl ) - 1- net hyl - 1H benzi m dazol -2-amne N >-N

O ~NBr / \ cl 10 np. 276-278 C. 1H NWR (CDC13) 8

0.86 (t, J =7. 5Hz, 3H , 1.66-1.84 (n1 4FD 2.01

4- %ﬁl)l ot §32( i ( 35@860%”% (y%i’h%nﬂ% 5o 85 (5
et%f/i?f@?ylﬁ-m%@%% SFArgsazota s ien (M

Exanple 122
-4-{[4-chloro-|-nethyl-7-(1-propyl butyl)-1H
ben2|n1di?ol-2 yl ] ami no}-2-(trifluoronethyl)phenol WD

2006/ 116412 PCT/ US2006/ 015646 190 N N CI

Ve

Cl

Cl
mp 168-169 °C.
'Y NMR (CDCls) & 0.87 (t, J = 7.5 Hz, 6H), 1.60-1.85 (m,
4H), 2.81 (s, ©6H), 3.20-3.30 (m, 1H), 3.98 (s, 3H), 6.92 (d,
J = 8.1 Hz, 1H), 7.10 (s, 2H), 7.13 (d, J = 8.1 Hz, 1H).

MS Calcd.: 390; Found: 391 (M+H), 393.

Example 126
4-Chloro-2-(2, 6-dimethoxy-4-methylphenoxy)-7-(1-

ethylpropyl)-l-methyl-1H-benzimidazole

/
Do o
N

O

Cl /

mp 161-162 °C.

'H NMR (CDCl3) & 0.84 (t, J = 7.5 Hz, 6H), 1.60-1.85 (m,
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20

NC FOH FFnp 197-199 C. 1H NMR (CDC13) 6 0.87 (t,
J =7.2 H, 6H), 1.15-1.35 (m 4H), 1.60-1.80 (m
WGhR)s/1848D- 3. 40 (m 1H), 3.88 (s, 3H), 5 6.97P¢MUS206/015646
8.4 Hz, 1H), 7.13 (s, 1H), 719(d,J = 8.4 Hz, 1H),
7.20-7.30 (m 2H). M Calcd 473; Found: 474 (M+H)
Exanpl e 123 10

4-Chl oro-N-[ 2, 4-di rrethoxy-5-(trif|uororrethyl)phenyl]-l
- methyl-7-(1- propylbutyl) 1%Lbenzinidazo| 2-am ne

4Héc1££§§6§gklg% (t3 g% 55 739 #E 2E319% %281 S30 F B85 (s
3G 5.9 606 R > BT adon) B14ohs 1Y o, bar{sid, v -

3.99 (s, 3H), 6.57 (s, 1H), 6.66 (s, 1H), 6.92
8 é@malﬂs , 1H), 7.17 (d, J = 8.4 Hz, 1H), 8.22

s, 1H) .
MS Calcd.: 402; Found: 403 (M+H), 405.

Example 127
4-Chloro-2-(2,4-dichlorophenoxy)-1l-methyl-7-(1-

propylbutyl)-1H-benzimidazole

Cl
Cl

mp 87-88 °C.

4y NMR (CDCls) & 0.87 (t, J = 7.2 Hz, 6H), 1.10-1.40 (m,
4H), 1.60-1.90 (m, 4H), 3.30-3.45 (m, 1H), 3.97 (s, 3H),
6.98 (d, J = 8.4 Hz, 1H), 7.17 (d, J = 8.4 Hz, 1H), 7.32
(dd, J = 8.8, 2.4 Hz, 1H), 7.47 (d, J = 2.4 Hz, 1H), 7.74
(d, J = 8.8 Hz, 1H).

MS Calcd.: 424; Found: 425 (M+H).

Example 128
2- (4~-Bromo-2-chlorophenoxy)-4-chloro-1-methyl-7-(1-

propylbutyl)-1H-benzimidazole



M5 Cal cd.: 483; Found: 484 (MtH). 5 Exanple 124-144
were prepared in the simlar nethod described in
wEx@mplal1®7. Exanple 124 10 PCT/US2006/015646
4- Chl oro-2-(nesityl oxy)-1-nmethyl -7-(1-propyl butyl)-1H
benzi m dazole N />0 N C ,gp 165-167 C. 1H NWR
(CDC13) 8 0.88 (t, J =7.2 I—]Iz 6H), 1.20-1.40 (m 15
4H), 1.60-1.80 (m 4H), 2.17 (s, 6H), 2.30 (s, 3H),
3.30- 3.45 (m 1H), 3.96 (s, 3H), 6.85-6.95 (m 3H),
7.10 (d, J = 8.1 Hz, 1H). Ms Calcd.: 398; Found: 399
’ xanpl e 125 WD 2006/ 116412

-1- et hyl - 1H benzi m dazole N /-O Ncl C
/»—0 Cl-

Cl

Br

mp 97-99 °C.
'Yy NMR (CDCls) & 0.87 (t, J = 7.2 Hz, 6H), 1.10-1.40 (m,
4H), 1.60-1.90 (m, 4H), 3.30-3.45 (m, 1H), 3.97 (s, 3H),
5 6.98 (d, 'J = 8.4 Hz, 1H), 7.18 (d, J = 8.4 Hz, 1H), 7.47
(dd, J = 8.8, 2.4 Hz, 1H), 7.63 (d, J = 2.4 Hz, 1H), 7.70
(d, J = 8.8 Hz, 1H).

MS Calcd.: 470; Found: 471 (M+H).

10 Example 129

4-Chloro-2-(2,4-dichloro-6-methylphenoxy)-1-methyl-7-(1-

propylbutyl)-1H-benzimidazole

/
N
)—0  Cl
N
Cl
Cl
mp 148-150 °C.
15 4 NMR (CDCls) & 0.88 (t, J = 7.2 Hz, 6H), 1.10-1.40 (m,
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np 168-169 C. 5 1H NWR (CDC13) 8 0.87 (t, J = 7.5 Hz,
6H), 1.60-1.85 (m 4H), 2.81 (s, 6H), 3.20-3.30 (m
wabkhos/ 18498 (s, 3H), 6.92 (d, J = 8.1 Hz, 1H),PC@T/LM00&015646
2H), 7.13 (d, J =8.1 Hz, 1H). M5 Cal cd.: 390; Found:
391 (M+rH), 393. 10 Exanple
4- Chl oro- 2- (2, 6-di net hoxy- 4-net hyl phenoxy) - 7- ( 1-
et hyl propyl ) - 1- net hyl - 1H benzi m dazole N />0 O NI
np 161-162 C. 15 1H NW\R (CDC13) 8 0.84 (t, J =17.5

4HE”mllu?£o&6/88li’ o 4% %ﬁ""%??ﬁ”%@ Ly 45 1
3. égg 3H§'7 53 ggfb %54(§ 204 %5% & g? (ﬁk 5 8.4 Hz,

Ve cal o 02: d: 403 0 e
1By o8P0 (5. (3 . §?§ﬂﬁay§aﬁé%§°ﬁl4ﬁ§th@r 2 2”@1 ]ﬁﬁ-

ro IbutI 1H-ben2|mdazole N /> 0 ci
MSpC gy Y )

438; Found: (M+H) .

Example 130
4-Chloro-2-(4-chloro-2, 6—~dimethylphenoxy)-l-methyl-7-(1-

propylbutyl)-1H-benzimidazole

)—0

Ci
Cl

mp 160-162 °C.

'y NMR (CDCls) & 0.88 (t, J = 7.2 Hz, 6H), 1.15-1.40 (m,
4H), 1.60-1.80 (m, 4H), 2.19 (s, 6H), 3.30-3.45 (m, 1H),
3.97 (s, 3H), 6.94 (d, J = 8.4 Hz, 1H), 7.10-7.20 (m, 3H).

MS Calcd.: 418; Found: 418 (M+H).

Example 131
2- (4-Bromo-2, 6-dimethylphenoxy)-4-chloro-l-methyl-7-(1-

propylbutyl)-1H-benzimidazole



c a 10 nmp 87-88 C. "H NWR (CDC13) S 0.87 (t, J =
7.2 Hz, 6H), 1.10-1.40 (m 4H), 1.60-1.90 (m 4H),
WR280A®445 (m 1H), 3.97 (s, 3H), 6.98 (d, J BCBU&20b&015646
1H), 7.17 (d, J = 8.4 Hz, 1H), 732 (dd, J = 8. 8, 2.
4Hz,1H),7.47(d,J—2} : , 7.74 15 (d, J
= 8.8 Hz, 1H). Ms Cal cd.: 421 Found 425 (MtH) .
Exanpl e 128
2- (4- Brono- 2- chl or ophenoxy) - 4-chl or o-| - met hyl - 7- (1- 20
pr opyl butyl ) 1H benzi m dazol e WO 2006/ 116412
S2006/ 015646 1,94 NN C Br np 97-99 C. 1H
6087(t J =7.2 Hz, 6H), 1.10-1.40 (m
“1/90 (m 4H), 3.30-3.45 (m 1H). 3.97 (s,
' = 8.4
8, 2.

3
Hz, 1H), 7.18 (d, J = 8.4 Hz,
4 Hz, 1H), 7.63 (d, J = 2.4
8 Hz, 1H). Ms Calcd.: 470;
anpl e 129

6-

8.
Ex
r o- 6- met hyl phenoxy) - 1- met hyl - 7- (

4-Chl @lo- 2- (2, 4-
1-

mp 155-157 °C;

'y NMR (CDCl3) & 0.88 (t, J = 7.2 Hz, 6H), 1.20-1.40 (m,

4H), 1.60-1.80 (m, 4H), 2.19 (s, 6H), 3.30-3.45 (m, 1H),
5 3.97 (s, 3H), 6.94 (d, J = 8.4 Hz, 1H), 7.13 (d, J = 8.4 Hz,

1H), 7.20-7.30 (m, 2H).

MS Calcd.: 464; Found: 465 (M+H).

Example 132
10 4-Chloro-1-methyl-7-(l-propylbutyl)-2-(2,4,6-

trichlorophenoxy)-1H-benzimidazole

~

N
)—Q CI
N

Cl Cl
Cl

mp 148-150 °C.
!y NMR (CDCl;) & 0.88 (t, J = 7.2 Hz, 6H), 1.20-1.40 (m,

15 4H), 1.60-1.80 (m, 4H), 3.30-3.45 (m, 1H), 3.99 (s, 3H),



10

15

propyl butyl)-1H benzim dazole N />0 Cl NC C np
148-150 C. 15 1H NWR (CDC13) 6 0.88 (t, J = 7.2 Hz,

W@ R)0s/11641D- 1. 40 (m WO 2006/ 116412 PCT/ US2006/ BABEE8R06/015646
195 4H), 1.60-1.80 (m 4H) 2. 31 (s 3H), 3.30-3.45

(m 1H), 3.98 (s 3H) 53( 8.4 Hz, 1H), 7.14
(d, J = 8.4 Hz, ,720d :2 4 Hz, 1H)
7.31 (d, J = 2. 4 Hz . M8 Cal cd.: 438; Found: 439

(MrH). 5 Exanple 130

I 4-,chj 6- d t I 1| thyl - 7
6%‘70&8:)39/] but%yl ;:lillftlzlr geHrQ{Zl m gg‘:o:&}é/ Ne_/ T }}ZMWEP[}Y 1%7

6Q-,162 'H NVR (CDC13) 6 0.88 (t, J = 7.2 Hz,
1ngﬁ|)]7%32118 ( 1)60180(511 4H), 2.19 (s,

Ms6E‘§1 30’4_%{3 26‘5(m éy(s 3H), 6.94 (d, J =

Example 133
4-Chloro-2-(2, 6-dimethoxy-4-methylphenoxy)-1l-methyl-7-(1-
propylbutyl)-1H-benzimidazole

/
N

O Oo—
N

O
Cl /

mp 203-205 °C.

'H NMR (CDCls) & 0.87 (t, J = 7.2 Hz, 6H), 1.15-1.40 (m,
4H), 1.60-1.80 (m, 4H), 2.36 (s, 3H), 3.30-3.45 (m, 1H),
3.77 (s, 6H), 3.95 (s, 3H), 6.47 (s, 2H), 6.90 (d, J = 8.4
Hz, 1H), 7.10 (d, J = 8.4 Hz, 1H).

MS Calcd.: 430; Found: 431 (M+H).

Example 134
9-{[4-Chloro-l-methyl-7-(l-propylbutyl)-1H-benzimidazol-2-
ylloxy}-1,2,5,6-tetrahydro~4H-pyrrolo[3,2,1-ij]lquinolin-4-

one



M5 Cal cd.: 418; Found: 419 (MtH). 15 Exanple 131
2- (4-Brono- 2, 6-di net hyl phenoxy) -4-chl oro-1-nethyl -7-(1

WO 2@eapssibut yl ) - 1H benzi m dazol e WO 2006/ 1164 1PCT/US2006/015646
PCT/ US2006/ 015646 196 NN C Br np 155-157 C. 1H
NVR (CDC13) 8 0.88 (t, J = 4y Hz, 6H), 1.20-1.40 (m
4H), 1.60-1.80 (m 4H), 2.19 (s, 6H), 3.30-3.45 (m
1H, 5 3.97 (s, 3H, 6.94 (d, J = 8.4 Hz, 1H), 7.13
(d, J =8.4 Hz, 1H), 7.20-7.30 (m 2H). M Cal cd.:
464; Found: 465 (MtH). Exanple 132 10

pt hyl - 7- (1- propyl butyl)-2-(2, 4, 6-

pheénoxy) - 1H benzi m dazole NN C C d

H NVR (CDC13) 8 0.88 (t, J = 7.2 Hz, 6H),
15 4H), 1.60-1.80 (m 4H), 3.30-3.45

3H);

Cl N

mp 150-152 °C.

Yy NMR (CDCl3) & 0.88 (t, J = 7.2 Hz, 6H), 1.15-1.40 (m,

4H), 1.60-1.80 (m, 4H), 2.70 (t, J = 7.8 Hz, 2H), 2.98 (t,
5 J = 7.8 Hz, 2H), 3.17 (t, J = 8.7 Hz, 2H), 3.30-3.45 (m,

1H), 3.92 (s, 3H), 4.10 (t, J = 8.7 Hz, 2H), 6.90-7.05 (m,

3H), 7.17 (d, J = 8.1 Hz, 1H).

MS Calcd.: 451; Found: 452 (M+H).

10 Example 135
2-(2-Bromo-4-chlorophenoxy)-4-chloro~7-(l-ethylpropyl)-1-

methyl-1H-benzimidazole

2}——0 Br

c
cl
mp 114-115 °C.

15 'y NMR (CDCls) & 0.85 (t, J = 7.2 Hz, 6H), 1.60-1.85 (m,
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15

WD 2006/ 116412 PCT/ US2006/ 015646 197 6.97 (d, J = 8.4
Hz, 1H), 7.15 (d, J = 8.4 Hz, 1H), 7.26 (s, 1H), 7.43
W@ 20061412 MS Cal cd. : 458; Found: 459 (MtH). SPEREAPLE015646

133

4- Chl oro- 2- (2, 6- di met hoxy- 44 hyl phenoxy) - 1- net hyl -
(1- propylbutyl)-1H benzim dazole N e>~0 O NO C
203-205 C. 10 "H NMR (CDC13) 6 0.87 (t, J = 7.2 Hz,

6H) 1.15-1.40 (m 4H), 160180(m 4H), 2.36 (s,

4H)6 3. ? 30- 3&453@,38}1}'_')’3 9% A (Sfi% %9?6 9@1(3’ §H§
1H)Exa;[pHﬁ§ ]@1 M C?'zfdﬂz,4§ﬂ7,':°/“r§d7 Gt (M), ,15g
11}, {[74 ChI oro I - mz=t hsz, &1 prc}p3§l6bLidyI ) 1H: b%nﬁl m q%o

| 125 6-t et r ahydr o- 44 2, 1- |
Msﬁclalca%e 0eP2bbBKRI6A1S e Daz0UGRD1SARs 195 N N

s

Hz,

\1

Hz,

Example 136
5-Bromo-2- (4-chloro-2, 6—dimethylphenoxy)-7-(1l-ethylpropyl) -

l-methyl-1H-benzimidazole

/>—o

Br N

Cl
mp 214-216 °C.
4 NMR (CDCls3) & 0.86 (t, J = 7.5 Hz, 6H), 1.65-1.83(m, 4H),
2.18(s, 6H), 3.18-3.26 (m, 1H), 3.95 (s, 3H), 7.08-7.10 (m,
3H), 7.46 (d, J= 2.1 Hz, 1lH).

MS Calcd.: 433; Found: 434 (M+H).

Example 137
2- (4-Bromo-2, 6-dimethylphenoxy)-4-chloro-7-(l-ethylpropyl) -

l-methyl-1H-benzimidazole



10

15

Cl NO np 150-152 C. 1H NWR (CDC13) 6 0.88 (t, J =
7.2 Hz, 6H), 1.15-1.40 (m 4H) , 1.60-1.80 (m 4H)
WQ@2000/1(d412J = 7. 8 Hz, 2H) , 2.98 (t, 5 J = 7rGI/H&2006/015646
2H), 3.17 (t, J = 8.7 FE, ZFD 3.30-3.45 (m 1H)
3.92 (s, 3H , 4.10 (t 8o 7 Hz, 2H) , 6.90-7.05
(m 3H), 7.17 (d, = EE 1H). MS Cal cd.: 451;
Found: 452 (MtH). 10 Exanple 135
2- (2- Brono- 4- chl or ophenoxy) - 4-chl oro- 7- ( 1- et hyl propyl)
-1- nethyl -1 H benzi m dazole \\  /}--OBr C C
15 1H NWMR (CDC13) 6 0.85 (t, J = 7.2 Hz,

(m WO 2006/116412 PCT/ US2006/ 015646
-3.30 (m 1H , 3.98 ( s, 3H) , 6.96
, 1H), 7.18 (d, J = 8.4 Hz, 1H), 7.37
7 1H), 7.63 (d, J = 2.4 Hz, 1H
1H) Ms Cal cd.: 440; Found: 441
443, 4 Exanpl e 136
' , 6-di net hyl phenoxy) - 7-(1-ethyl pro

U'IU'I

“oe
B oo G

Br
mp 197-198 °C.
ly NMR (CDCls) & 0.86 (t, J = 7.2 Hz, 6H), 1.75-1.82 (m,
4H), 2.18 (s, 6H), 3.19-3.25 (m, 1H), 3.97 (s, 3H), 6.91 (d,
J = 8.1 Hz, 1H), 7.12 (d, J = 8.1 Hz, 1H), 7.24 (s, 2H).

MS Calcd.: 434; Found: 435 (M+H).

Example 138
4-Chloro-7-(1l-ethylpropyl)-l1-methyl-2-(2,4,6-

trichlorophenoxy)-1H-benzimidazole

/
N
)—Q ¢l
N
o O

Cl
mp 155-157 °C.
ly NMR (CDCls) & 0.86 (t, J = 7.2 Hz, 6H), 1.65-1.77 (m,
4H), 3.18-3.25 (m, 1H), 3.99 (s, 3H), 6'93,(d' J = 8.4 Hz,

1H), 7.15 (d, J = 8.4 Hz, 1H), 7.42 (s, 2H).



10

15

1- net hyl - 1H benzi m dazole N> O &N Br C 10 np
214-216 C. 1H NWR (CDC13) 6 0.86 (t, J = 7. 5 Hz, 6H)

W0 25886412 83 (m 4H) , 2.18(s, 6H), 3.18- 3. 26P¢TNUSIbH/O15646
3.95 (s, 3H), 7.08-7.10 (m 3H), 7.46 (d, J = 2.1 Hz,
1H). Ms Calcd.: 433; Found: 4 (MtH). 15 Exanple 137
2- (4-Brono- 2, 6-di net hyl phenoxy) -4-chl oro-7-(1-ethyl pro
pyl)- 1-methyl -1H benzi m dazol e WO 2006/ 116412
PCT/ US2006/ 015646 200 NN C .- Br np 197-198 C. 1H

C13) 8 0.86 (t,.] = Hz, 6H), 1.75-1.82 (m
MSZﬁgiéé?ﬁéﬁ%gg g?ﬁ?ds.féisngHfﬁ1 1H), 3.97 (s, 3H)
6.91 (d, 5J =81 Hz, 1H), 7.12 (d, J = 8.1 Hz, 1H
7.24 (s, 2H). Ms Calcd.: 434; Found: 435 (M+H).
Exanpl e_138
EXaughe ot 82 7- (1- et hyl propyl ) - 1- met hyl - 2- (2, 4, 6-

4-Chloro-T7-(l-ethylpropyl)-2-[ (4-methoxy-2, 6-

dimethylpyridin-3-yl)oxyl-l-methyl-1H-benzimidazole

/

N

)—0O  OMe

"/
N=

Cl

mp 183-184 °C.

'y NMR (CDCls) & 0.86 (t, J = 7.2 Hz, 6H), 1.68-1.82 (m,
4H), 2.45 (s, 3H), 2.52 (s, 3H), 3.20-3.26 (m, 1H), 3.76 (s,
3H), 3.96 (s, 3H), 6.66 (s, 1H), 6.91 (d, J = 8.4 Hz, 1H),
7.12 (d, J = 8.4 Hz, 1H).

MS Calcd.: 387; Found: 388 (M+H).

Example 140
4-Chloro-2-[2,6-dichloro-4- (trifluoromethoxy)phenoxyl-7-(1-

ethylpropyl) -l-methyl-1H-benzimidazole



10 trichl orophenoxy) - 1H benzi m dazole N N/ ~ C C

Cl  nmp 155-157 C. 1H NWR (CDC13) 8 0.86 (t, J = 7.2
woH20068412 1. 65-1. 77 (m  4H), 3.18-3.25 (m 1HCT/BSBB6/(15646

s, 3H, 6.93 (d, J =8. 4 Hz, 15 1H), 7.15 (d, J =

8.4 Hz, 1H), 7.42 (s, 2H). \Q,2006/116412

PCT/ US2006/ 015646 201 Ms Cal¢cd.: 430; Found: 431

(MtH) . Exanple 139

4-Chl oro-7-(1-ethyl propyl)-2-[(4-nmethoxy-2,6- 5

di met hyl pyri di n-3-yl ) oxy] - 1- et hyl - 1H benzi m dazole N

B Cl N np 183-184 C. 1H NWR (CDC13) 8 0.86 (t,

7.2 Fz; 6H), 1.68-1.82 (m 4H), 2.45 (s, 3H),
) r%ro, 3.20-3.26 (m 1H), 3.76 (s, 10 3H)

; 6.66-(s, 1H) , 6.91 (d, J = 8. 4 Hz,
@ 3 43&.4 Hz

1H). MS Cal cd.: 387;

| oro-4-(trifluoromethoxy)phenoxy] -
1- net hyl - 1H benzi m dazol e

mp 145-147 °C.

ly NMR (CDCl3) & 0.85 (t, J = 7.2 Hz, 6H), 1.68-1.82 (m,
4H), 3.20-3.24 (m, 1H), 4.00 (s, 3H), 6.95 (d, J = 8.4 Hz,
5 1H), 7.16 (d, J = 8.4 Hz, 1H), 7.32 (s, 2H).

MS Calcd.: 480; Found: 481 (M+H).

Example 141

3-{[4-Chloro-7- (l-ethylpropyl)-1l-methyl-1H-benzimidazol-2-

10 ylloxy}-N,N, 2, 6-tetramethylpyridin-4-amine

/
N

)—0  NMe,
N

7 N\
N=

Cl

mp 175-177 °C.
'y NMR (cDCls) & 0.86 (t, J = 7.2 Hz, 6H), 1.70-1.82 (m,
4H), 2.27 (s, 3H), 2.46 (s, 3H), 2.92 (s, 6H), 3.20-3.24 (m,

15 1H), 3.97 (s, 3H), 6.49 (s, 1H), 6.91 (d, J = 8.1 Hz, 1H),
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15

WD 2006/ 116412 PCT/ US2006/ 015646 202 ~x>21ci OCF3
np 145-147 C. 1H NMR (CDC13) 6 0.85 (t, J = 7.2 Hz,

WGOR)0s/116468-1. 82 (m 4H), 3.20-3.24 (m 1H), 4rODUEBN6/015646

3H), 6.95 (d, J =8.4 H, 5 1H), 7.16 (d, J = 8.4 Hz,
1H), 7.32 (s, 2H). M5 Calcd.;,480; Found: 481 (M-H).
Exanpl e 141

3-{[4-Chloro-7-(I|-ethyl propyl)-I-methyl-IH benzi m dazo
| -2- 10 yl]oxy}-N N, 2, 6-tetranet hyl pyridin-4-amne N

SONME2. N 75-177 C. 1H NMR (CDC13) S 0. 86
7'3%,??':%%528§Q,Q%F§?H 770-1.82 (m 4%0? 2.27)(3, 3H)

2,46 (s, . 2.92 (s, .6H), 3.20-3.24 (m 15 1H)
M53¢§$C%s; %Hﬁ',%8926'(é9§1A¥+%)6.91 (d, J = 8. 1 He,
1H) , WD 2006/116412 PCT/ US2006/ 015646 203 7.12 (d,
J =8.1 Hz, 1H M Calcd.: 400; Found: 401 (M+H).
Exanple 142 5
Ex3mpleyj dhor o- 4- {[ 4- chl or 0- 7- (1- et hyl propyl ) - 1- et hyl - |

H
3,5-Dichloro-4-{[4-chloro-7-(l-ethylpropyl)-1l-methyl-1H-

benzimidazol-2-yl]loxy}-N,N-dimethylaniline

/
N
)—0  Cl
N
& Cl
NMe

mp 200-202 °C.

'y NMR (CDCls;) & 0.86 (t, J = 7.2 Hz, 6H), 1.68-1.81
4H), 2.97 (s, 6H), 3.20-3.26 (m, 1H), 3.98 (s, 3H), 6.62
2H), 6.91 (d, J = 8.4 Hz, 1H), 7.12 (d, J = 8.4 Hz, 1H).

MS Calcd.: 439; Found: 440 (M+H).

Example 143
3,5-Dichloro~-2-{[4-chloro-7-(l-ethylpropyl)-l-methyl-1H-

benzimidazol-2-yl]oxy}-N,N-dimethylbenzamide

(m,

(s,



benzi m dazol - 2-yl ] oxy}-N, N-di nethylaniline NN/ ~

Cl C Nwe2 np 200-202 C. "H NWR (CDC13) 6 0.86 (t, J
WGe200621d4r2 6H), 1.68-1.81 (m 10 4H), 2.97 (sPCBH}2006/015646

3.20-3.26 (m 1H), 3.98 (s, 3H), 6.62 (s, 2H), 6.91

(d, J =8.4 Hz, 1H), 7.12 (dpyJ = 8.4 Hz, 1H). M5

Cal cd.: 439; Found: 440 (M+H). Exanple 143 15

3,5-Dichloro-2-{[4-chloro-7-(1-ethyl propyl)-1-nethyl-|

H benzi m dazol - 2-yl ] oxy}- N, N-di met hyl benzam de WO

2006/ 116412 PCT/ US2006/ 015646 204 N O/>--0 Nwe2 N
np 141-143 C. 1H NMR (CDC13) S 0.84 (t, J =
, 1.67-1.81 (m 4H), 2.63 (s, 3H), 3.08
(m 1H), 3.95 (s, 5 3H), 6.95 (d,
.14 (d, J = 8.4 Hz, 1H), 7.18 (d, J
NMeg = 2.4 Hz, 1H). MS Calcd.:
H). Exanple 144

Cl

mp 141-143 °C.

ly NMR (CDCls) & 0.84 (t, J = 7.2 Hz, 6H), 1.67-1.81 (m,

AH), 2.63 (s, 3H), 3.08 (s, 3H), 3.20-3.23 (m, 1H), 3.95 (s,
5 34), 6.95 (d, J = 8.4 Hz, 1H), 7.14 (d, J = 8.4 Hz, 1H),

7.18 (4, J = 2.4 Hz, 1H), 7.51 (d, J = 2.4 Hz, 1H).

MS Calcd.: 467; Found: 468 (M+H).

Example 144
10 4-Chloro-2- (4—chloro-2-methoxy-6-methylphenoxy)-7-(1-ethyl-

-propyl)-l-methyl-1H-benzimidazole

)—0O  OMe

Cl
Cl
mp 165-167 °C.
4 NMR (CDCls;) & 0.86 (t, J = 7.2 Hz, 6H), 1.75-1.82 (m,

15 4H), 2.27 (s, 3H), 3.20-3.24 (m, 1H), 3.71 (s, 3H), 3.95 (s,



10

15

20

10

4- Chl or o- 2- (4- chl or o- 2- net hoxy- 6- et hyl phenoxy)-7-(1-e
W0 boobA164p2 Oopyl ) - 1- net hyl - 1H benzi m dazol e N ~PEDUSB6/015646

NC C np 165-167 C. 1H NWR (CDC13) S 0.86 (t, J =

7.2 Hz, 6H), 1.75-1.82 (m 4H), 2.27 (s, 3H)

3.20-3.24 (m 1H), 3.71 (s, 3H), 3.95 (s, WO

2006/ 116412 PCT/ US2006/ 015646 205 3H) , 6.81 (d, J =

2. 4 Hz, 1H) , 6.86 (d, J =2. 4 Hz, 1H) , 6.90 (d, J

3H)=mg-61.’§(';1'ﬁ’n th)g?Z-(%}r.'gé%z,g 123(18- 1@%&%('59- MGl gdyl,  qq),
6. érg(ﬁg)’(y 19n§?rIJrSI- &3‘3 .‘}?ﬁﬂaﬁ*@? YN /St m%o Cﬂ%x') o
Mszca‘l&fj{:nhf(téﬁé 7%(011“& hyP8r dBVEY ~1- net hyl 10

1H benzi m dazol e (200 ng, 0.750 mmol ), 2, 4-dichloro-6-

met hyl phenol (398 ng, 2.25 mol), potassium carbonate

(311
Example 145

2-(2,4-Dichloro-6-methylphenoxy)-7-(l-ethylpropyl)-4-

methoxy—-l-methyl-1H-benzimidazole
N
2}——0 Cl
N

C

A mixture of 2,4-dichloro-7-(l-ethylpropyl)-1l-methyl-
lH-benzimidazole (200 mg, O.iSO mmol), 2,4-dichloro-6-
methylphenol (398 mg, 2.25 mmol), potassium carbonate (311
mg, 2.25 mmol) and l-methyl-2-pyrrolidone (0.5 ml) was
stirred at 120 °C for 12 h under nitrogen atmosphere. The
mixture was diluted with water, extracted with ethyl
acetate, and washed with brine. The organic layer was
dried over magnesium sulfate, and concentrated in vacuo.
The residue was purified by chromatography on silica gel
with a 2-30% ethyl acetate/n-hexane gradient mixture and
crystallized from methanol to afford the title compound as

colorless crystals (109 mg, 36%).



10

15

20

ng, 2.25 mol) and 1-nethyl-2-pyrrolidone (0.5 nm) was

stirred at 120 C for 12 h under nitrogen atnosphere.
wabh@e/1nd4xt ure was diluted with water, extractePCT$1906/015646

ethyl 15 acetate, and washed with brine. The organic

| ayer was dried over magnesjjym sul fate, and

concentrated in vacuo. The residue was purified by

chromat ography on silica gel wth a 2-30% et hyl

acet at e/ n- hexane gradient m xture and crystallized

h to afford the title conpound as 20
mpc%?@r ]ts a(g'ryst als (109 rrg 360). WD 2006/ 116412

PCT/ US2006/ 015646 206 130 N 3).S
HoNPé% GPDCEH)— 9. 588 6H), J1%o7 1§8%-7~(m Nﬁ(%&%-%%,
15-3. 25 1 8 7 ,
and - 30, 19 5% 4 15%35 Top 2711308 45y 31 gy 3" 9
7.15 (d, J = 1.8 Hz, 7. 25 J=18H .
3Hal 664 496: Fomnd: 44@7 ( MY, 50%2 (Exathle %4%FQILN§H>'

2- (2- Brono- 4- chl or ophenoxy 1-ethyl pro yI)-4-nethox
7.y51 {d10Inet hy8- HthéHivanéEolé NI 7>1 CﬁBE 8o ¢

Exanpl e 146 was prepared in the simlar nethod
MSdestcdbed4ph; ERanpte 448, (M+H), 409.

Example 146
2- (2-Bromo-4-chlorophenoxy)-7-(l-ethylpropyl) -4-methoxy-1-

methyl-1H-benzimidazole

/
T}}——O Br
N

Cl

Example 146 was prepared in the similar method
described in Example 145.
mp 106-107 °C.
'y NMR (CDCls) & 0.85 (t, J = 7.2 Hz, 6H), 1.50-1.85 (m,
4H), 3.10-3.25 (m, 1H), 3.92 (s, 3H), 3.97 (s, 3H), 6.66 (d,
J = 8.7 Hz, 1H), 6.95 (d, J = 8.7 Hz, 1H), 7.32 (dd, J =

2.4, 7.8 Hz, 1H), 7.59 (d, J

I

2.4 Hz, 1H), 7.66 (d, J

7.8 Hz, 1H)

MS Calcd.: 436; Found: 437 (M+H), 439, 441.



10

15

20

np 106-107 C. 15 1H NMR (CDC13) 6 0.85 (t, J = 7.2 Hz,

6H), 1.50-1.85 (m 4H), 3.10-3.25 (m 1H), 3.92 (s,
W@k)os/ 18497 (s, 3H), 6.66 (d, J = 8.7 Hz, 1H),PGI/8S2006€l015646

J =8.7 H, 1H), 7.32 (dd, J = 2.4, 7.8 Hz, 1H), 7.59

(d, J =2.4 H, 1H), 7.66 (dyJ = 7.8 Hz, 1H 20 MB

Cal cd.: 436; Found: 437 (MtH), 439, 441. WO

2006/ 116412 PCT/ US2006/ 015646 207 Exanple 147

2- (2- Brono- 4- chl orophenoxy) - 7- (I - et hyl propyl ) - I - met hyl

-l H benzimdazol-4-0l Br N/>0 N5 CHC To a

sol ution of 2-(2-bronb-4-chl orophenoxy)-7-(I-

ethyl p yl)-4-nmet hoxy-|-nmet hyl -1 H benzi m dazol e (80
ExﬁﬁPxeoigg mol ) in dichl oronethane (2 nL) was addéd

dropwi se a dichl oronet hane solutjo 1
2-18r ﬁomiarérsﬁ%aéoabeﬁ}@xg?c?—éﬁae%;‘/ﬁ%a%ﬁl%rg%%ﬂe%yl'1H‘
tenperature for 1 h. The reaction mxture was cool ed
bepgipidazglefcAéd with water, and extracted with ethyl
acetate. The organic |layer was dried over magnesi um
~Jiltered, and concentrated in vacuo. The
ue was, washed with isopropyl ether and hexane 15
to %Lve t he tib%e conmpound (67 ng, 860).

OH Cl

To a solution of 2—(2—bromo—4—chlofophenoxy)—7—(1—
ethylpropyl)-4-methoxy-l-methyl-1H-benzimidazole (80 mg,
0.18 mmol) in dichloromethane (2 mL) was added dropwise a
dichloromethane solution (1M, 2 mL) of boron tribromide at
0 °C, and stirred at room temperature for 1 h. The reaction
mixture was cooled at 0 °C, quenched with water, and
extracted with ethyl acetate. The organic layer was dried
over magnesium sulfate, filtered, and concentrated in wvacuo.
The residue was washed with isopropyl ether and hexane
(1:1) to give the title compound (67 mg, 86%).
mp 175—177 °C.

'H NMR (CDCls) & 0.85 (t, J = 7.5 Hz, 6H), 1.66-1.82 (m,
4H), 3.08-3.18 (m, 1H), 3.96 (s, 3H), 6.00-6.40 (br, 1H),
6.71 (d, J = 8.1 Hz, 1H), 6.92 (d, J = 8.1 Hz, 1H), 7.35
(dd, g = 2.4, 8.7 Hz, 1H), 7.54 (d, J = 8.7 Hz, 1H), 7.65

(d, J = 2.4 Hz, 1H).



mp 175-177 C. 1H NMR (CDC13) 6 0.85 (t, J = 7. 5 Hz,

6H) , 1.66-1.82 (m 4H), 3.08-3.18 (m 1H), 3.96 (s,
W(IBH)Oﬁ/lﬁS4®D-6.4O (br, 1H), 6.71 (d, J = 8.1 HzPC1/H}2006/015646

6.92 (d, J 8.1 Hz, 1H) 7.35 20 (dd, J = 2.4, 8.7

Hz, 1H), 7. 54 (d, J = 8.7 HzppdH, 7. 65 (d, J =2.4

Hz, 1FD WD 2006/ 116412 PCT/ US2006/ 015646 208 Ms
Cal cd.: 422; Found: 423 (I\/H—I) Exanpl e 148
2-(2- Br ono- 4- chl or ophenoxy) - 4- (di f | uor onet hoxy) - 7- ( 1-

M'% %tafl)@dpf 0@)@2) FJmidy! s+ hangi nidazole Br NN F O

To ‘a sol ution of agueous potassi um hydroxi de
(50% sol ution) was added dropwi se a sol ution of
2-(2-brono- 4-

I noxy) - 7-(1-ethyl propyl)-1-methyl-1H benzim da
Ex%grlpq H%% in dichloromethane (2 nL) at 0 C. After

' f 20 t
2 R B ST TSt b Hars o 6 R T (e
> et@yﬁp&@p@& Wil T ~ LERana i@ i Ot 16t gani ¢ | ayer was

ction_ mxture was dlluted W th water, and
dri ed over magnesium sul fate, 15 filtered, and

S ted in vacuo. The residue was purifi ed by
prep rativ/e HPLC eluting with a 5-95%
N Br
/>——O
N

F O Cl
T
F
To a solution of agueous potassium hydroxide (50%

solution) waé added dropwise a solution of 2-(2-bromo-4-
chlorophenoxy)-7-(l-ethylpropyl)-l-methyl-1H-benzimidazol-

10 4-0l in dichloromethane (2 mL) at 0 °C. After stirring for
20 min, to the reaction mixture was bubbled
chlorodifluoromethane at 0 °C for 30 min. The reaction
mixture was diluted with water, and extracted with ethyl
acetate. The organic layer was dried over magnesium sulfate,

15 filtered, and concentrated in vacuo. The residue was
purified by preparative HPLC eluting with a 5-95%
acetonitrile/water gradient mixture to give the title
compound as an oil (24 mg, 43%).
'H NMR (CDCl3) & 0.85 (t, J = 7.2 Hz, 6H), 1.64-1.87 (m,

20 4H), 3.17-3.27 (m, 1H), 3.99 (s, 3H), 6.94-7.00 (m, 2H),



acetonitrile/water gradient mxture to give the title
conpound as an oil (24 ngy, 43%. 1H NMR (CDC13) b 0.85
w@eoedied17. 2 Hz, 6H) , 1.64-1.87 (m 20 4H),PCT/US2006/015646

3.17-3.27 (m 1H), 3.99 (s, 3H), 6.94-7.00 (m 2H), WO
2006/ 116412 PCT/ US2006/ 0156469 209 7.09 (t, J = 76 Hz,
1H', 7.38 (dd, J = 2. 4, 8.7 Hz, 1H) , 7.65 (d, J =

2.4 Hz, 1H) , 7.68 (d, J = 8.7 Hz, 1H M Calcd.: 472;
Found: 473 (MtH). 5 Exanple 149

7. o?g(Zc JBroomd-Fs cln} or ophenpxyg - fdd) Let=hy212p4pp&l7 Hz ( 2 H Ly
)- "1- nmet hyl - Fﬁben2|n1dazole N/-OB

7. 675(% Etﬁylpjopyﬂi) AR, furgd) ¢d; nethys: 1 szllmwlro 2H
enzi m dazol e-2-one To a m xture of

7 ro ) t hyl -
M3 %%%ydgréﬂzﬁ%ﬁ%gl m@zgzgﬁﬁg one (150 ng, 0.505

nmmol) and 2- (tributhylstanyl) furan (361 ng, 1.01
mml) in toluene (2 m) was added

5 = tetra tri phenyl phosphi ne) pal I adi um(0) (117 15 nmy,
H; ) and the nixture mas refluxed for 3 h.

t I th |
2~ Greftons Fesh B nBenar b ca S e RN RRE R REL B Y28y -
et hyl acetate . solution was mashed mnth aqueous
1-mafyy by ERBUF - BF@g?bonate and brine, dried over

magnesi um sul fate
N
2}——0 Br
N

7-(1-Ethylpropyl) -4-(2-furyl)-l-methyl-1, 3-dihydro-2H-
10 benzimidazole-2-one
To a mixture of 4-bromo-7-(l-ethylpropyl)-1l-methyl-
1, 3-dihydro-2H~benzimidazole-2-one (150 mg, 0.505 mmol) and
2-(tributhylstanyl) furan (361 mg, 1.01 mmol) in toluene (2
ml) was added tetrakis (triphenylphosphine)palladium(0) (117
15 mg, 0.101 mmol) and the mixture was refluxed for 3 h. After
cooling, the solvent was evaporated in vacuo and the
residue was diluted with ethyl acetate. The ethyl acetate
solution was washed with agueous saturated sodium
bicarbonate and Dbrine, dried over magnesium sulfate

20 filtered and concentrated under vacuum. The residue was



10

15

20

25

20 filtered and concentrated under vacuum The residue

was WO 2006/ 116412 PCT/ US2006/ 015646 210 purified by
wee@par@ti ve HPLC eluting with a 5-95% PCT/US2006/015646

acetonitrile/water gradient mxture to give 81 ng

(0.285 mmol, 56% of the tidi®@ conpound. 'H NWMR

(CDC13) 8 0.83 (t, J =7.5 Hz, 6H), 1.60-1.80 (m 5

4H), 3.10-3.25 (m 1H), 3.66 (s, 3H), 6.52 (dd, J =

2.1, 3. 3 H, 1H , 6.68 (d, J =3. 3 Hz, 1H) , 6.95

pu%@fiédz &n71H?%efa%5£ivgfiﬁ%§Ql1i§fu%%ﬂ8a’wigﬂ Z SE_g59

acEQHHQBfgﬁg/QM%E%h :%%%g; ml?EuESr;?s %lve ﬁyl-PE+ (0.285

o8 ?ii‘?g'r 555 ?l?l%rz%foﬁio 1 ety

i W GG oy Sy ehl of i ie” (. H6 i S¥hy 33- Aot

1" BT Sookl 1 bier dr Ghe %.%Se%%ﬁiékl 5 o ‘W’z L

3. Yabhed i thcadtiedds Sarurated”sadh amtbitbar Bondl ¢ Snd 12,
brine. The organlc | ayer was dried 20 over magnesi um

1Hay| fate, 341 tér &d Sarld HoncEhtr af edli dvaclicc ZTheHz, 1H),

resi due was purified by chromatography on silica ge
8. \ft hsa iﬂéewbethyl acet at e/ n- hexane gradi ent nixture

to give 44 ng (0.145 mol, 52% of the title
MSceap6dnd. 28 NFRUCDCEEP SMOH82 (t, J = 7.5 Hz, 6H),

1.65-1.85 (m
2-Chloro-7-(l-ethylpropyl)-4~-(2-furyl)-1l-methyl-1H-
benzimidazole

A mixture of 7-(l-ethylpropyl)-4-(2-furyl)-1l-methyl-

1,3-dihydro-2H-benzimidazole-2-one (79 mg, 0.278 mmol) in
phosphorous oxychloride (0.78 ml, 8.33 mmol) was stirred at
120 °C for 2 h. The reaction was allowed to cool to room
temperature and concentrated in vacuo. The residue was
dissolved in ethyl acetate, washed with aqueous saturated
sodium bicarbonate and brine. The organic layer was dried
over magnesium sulfate, filtered and concentrated in vacuo.
The residue was purified by chromatography on silica gel
with a 1-30% ethyl acetate/n-hexane gradient mixture to
give 44 mg (0.145 mmol, 52%) of the title compound.
'"H NMR (CDCl3) & 0.82 (t, J = 7.5 Hz, 6H), 1.65-1.85 (m,

4H), 3.20-3.35 (m, 1H), 4.01 (s, 3H), 6.54 (dd, J = 1.8,
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25 4H), 3.20-3.35 (m 1H), 4.01 (s, 3H), 6.54 (dd, J =
1.8, WD 2006/116412 PCT/ US2006/ 015646 211 3.3 Hz,
wakos/1ve41d (d, J = 7.8 Hz, 1H), 7.40-7.50 (m PE&H/PS2006/015646
7.67 (d, J = 7.8 Hz, 1H). NB Calcd : 302; Found: 303
(MrH), 305. 5
2- (2- Brono- 4- chl or ophenoxy) - 7 (1 et hyl propyl )-4-(2-fur
yl)- 1-methyl -1 H benzi m dazol e A m xture of
2-chloro-7-(1-ethyl propyl)-4-(2-furyl)-1-

3.@etﬂt}yl- beﬂzm dazole (42 gy, 0. 413 m‘mubh (m, 2H),
rono chlorophenol (87 ng, 0.41 and
7 etq cqr? 8 10 ng, 0.417 nnDI) was heat ed
‘at 1 8 er an argon atnosphere. The

Msnbéﬁgge W%%zd”ﬁ%q% Wioh W@ﬁegteEﬁgh aqueous sol ution

was “extracted ethyl acet extract was
washed with brine, dried over sodium sul fate,
filtered and concentrated i n vacuo. The residue was 15

rified | umm . chr omat agr,aph sili

2 e A o R S A raad (AR R 5 e

45 0. 0950 nmo], 68% of the title conpound) as a
1‘818|tggﬁe @‘b@%%dazr?&elsg 162 C. 20 1H NI\/R (CDC13) 8

0..8 % .. 5 Hz, 70- 1. 85 4H) ,

3. 28 BizsUrR O]fH)2,-CA%10>1rOr§ émetfefl@mmal Zrﬁyryl -1-

3.3 Hz, 1FD, 7.09 (d, J =8.1 Fg 7.20 (d, J =
meghyilyy 1 H-p HPZIWH%¥Hﬂ45 (ﬁ? 2m$, 7061 %d:mmok 8. Etromo-4-

1H), 7.66 (s, 1H), 7.85 (d, J = 9.0 Hz, 1H. 25 M5
ch@giregheng12: (8Fomed: 473 7( mra)l) a$¢5pota381um carbonate (58

mg, 0.417 mmol) was heated at 120 °C for 18 h under an
argon atmosphere. The mixture was diluted with water. The
aqueous solution was extracted with ethyl acetate. The
extract was washed with brine, dried over sodium sulfate,
filtered and concentrated in vacuo. The residue was
purified by column chromatography on silica gel with a 1-
20% ethyl acetate/n-hexane gradient mixture to give 45 mg
(0.0950 mmol, 68%) of the title compound) as a colorless
crystal.

mp 159-162 °C.

'H NMR (CDCl3) & 0.86 (t, J = 7.5 Hz, 6H), 1.70-1.85 (m,
4H), 3.20-3.35 (m, 1H), 4.01 (s, 3H), 6.47 (dd, J = 1.5,
3.3 Hz, 1H), 7.09 (d, J = 8.1 Hz, 1H), 7.20 (d, J = 3.3Hz,
1H), 7.35-7.45 (m, 2H), 7.64 (d, J = 8.1 Hz, 1H), 7.66 (s,
1H), 7.85 (d, J = 9.0 Hz, 1H).

MS Calcd.: 472; Found: 473 (M+H), 475.
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WD 2006/ 116412 PCT/ US2006/ 015646 212 Exanple 150

2- (2- Brono- 4- chl orophenoxy) - 7- (1- et hyl propyl ) - 1- et hyl
WO bade/1b@mnzi m dazol e-4-carbonitrile N O Br N |PCT/NS2086/015646

Cl 7-(1-Ethyl propyl)-1-nethyl-2-oxo-2, 3-di hydro-| H

benzi m dazol e-4-carbonitril e1A m xture of

4- brono-7- (1-et hyl propyl )-1-nmethyl-1,3 10

di hydr o- 2H benzi m dazol - 2-one (300 ng, 1.01 mmol) and

copper cyanide (116 ng, 1.30 nmol) in 1-nethyl-

pyrrolidone (3 nL) was irradiated by m crowave (200w)

at 150 Cfor 1 h. After cooling, to the reaction
ExAhptdresyas diluted with saturated sodium

bi carbonate, and extracted 15 with ethyl acetate. The

2- ?étééehowﬁsc%ﬁ'gﬁﬁﬁ%%T gﬁe%h“g%gﬁggéﬁﬁﬁégfkg%ﬁ% Y1-15-

and concentrate n vac The

0 r/n-hexane to give the title
beWEERéég 3'%%' €6% § NVR (CDC13) 8 0.81 (t, J =

7. 8 Hz, GFD i Y 57-1.83 (m 20 4H), 3.18-3.27 (m 1H),
, 6.98 (d, J =8 . 4 Hz, WD 2006/ 116412
PCT/u32007/015646 213

R

7-(1-Ethylpropyl)-1-methyl-2-oxo-2, 3-dihydro-1H-
benzimidazole-4-carbonitrile

A mixture of 4-bromo-7-(l-ethylpropyl)-l-methyl-1, 3-
dihydro-2H-benzimidazol-2-one (300 mg, 1.01 mmol) and
copper cyanide (116 mg, 1.30 mmol) in l-methyl-2-
pyrrolidone (3 mL) was irradiated by microwave (200w) at
150 °C for 1 h. After cooling, to the reaction mixture was
diluted with saturated sodium bicarbonate, and extracted
with ethyl acetate. The extract was dried over magnesium
sulfate, filtered, and concentrated in vacuo. The residue
was washed with 50% diisopropyl ether/n-hexane to give the
title compound (209 mg, 86%).
'"H NMR (CDCl3) & 0.81 (t, J = 7.8 Hz, 6H), 1.57-1.83 (m,

4H), 3.18-3.27 (m, 1H), 3.67 (s, 3H), 6.98 (d, J = 8.4 Hz,
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1H) , 7.27 (d, J = 8.4 Hz, 1H)

Cal cd.: 243; Found: 244 (M+H)
wWQ@20hlonez2 7- (1- et hyl propyl ) - 1- met hyl - 1H benzi nPCiEES1006/615646

- 5 carbonitrile A m xture of

7-(1-ethyl propyl)-1-net hyl -418- di hydr o-

2H benzi m dazol - 2-one (3.80 g, 15.6 mmol) and

phosphorus oxychl oride (50n.) was heated at 120 C for

6 h. After cooling, the reaction m xture was poured

15)| M40 28 cdished. igey 10, andpstigred for 89 min,
deutral i zed with sodlun1hydrogen car bonat e and
tracted, W I ] acetaig;) The organic layers were
MS g%gégﬁdvg%y%hgﬁgép%h1su fgge) filtered, and
concentrated in vacuo. The residue was washed with
di i sopropyl ether to give the title conpound (3.76 g,

0). .15'H CDC J = 7.5, _
2-Giger G i gy P g LT e iRt B,
. 7.18 (d, J =8.4 H, 1H , 7.58 (d, J = 8.4 Hz, 1H)
cardbNE G v, . 261; Found: 262 (M+H). 20

2- (2- Brono- 4- chl orgpheno -7-(1-ethylpro = 1- et 3

| 1 BeRERHY dasol el A T b L AR AL b &) Bra Ry R¥S
2-chl oro-7-(1-ethyl propyl)-1-nethyl -1

2 ey i o b 3 057 Do 10 Fo 1550 FOLD. 889 RigPyhoTus
2-brono- 4-chl orophenol (595 ng, 2.87 nmmol ), pot%%sium

oxyer bonbde 250MBH7vaAR, N2akyd bl $2AndC for © h. After
1-met hyl - 2-pyrrolidone (0.5 m) was WD 2006/ 116412

codCI4IS2006/ D2564bon MixEeTe reds apotPedcinbp 22CKughadr ice

nitrogen atnmosphere. The mxture was diluted wth
andaset rredt fact 86 mith eehyralized with sodium hydrogen

, 9.51 (s, 1H M

carbonate and extracted with ethyl acetate. The organic
layers were dried over magnesium sulfate, filtered, and
concentrated in vacuo. The residue was washed with
diisopropyl ether to give the title compound (3.76 g, 92%) .
4 NMR (CDCls) & 0.83 (t, J = 7.5 Hz, 6H), 1.65-1.91 (m,
4H), 3.27-3.36 (m, 1H), 4.05 (s, 3H), 7.18 (d, J = 8.4 Hz,
1H), 7.58 (d, J = 8.4 Hz, 1H).

MS Caled.: 261; Found: 262 (M+H).

2-(2-Bromo-4-chlorophenoxy)-7- (l-ethylpropyl) -1-methyl-1H-
benzimidazole-4-carbonitrile

A mixture of 2-chloro-7-(l-ethylpropyl)-l-methyl-1H-
benzimidazole-4-carbonitrile (250 mg, 0.957 mmol), Z2-bromo-
4-chlorophenol (595 mg, 2.87 mmol), potassium carbonate

(397 mg, 2.87 mmol) and l-methyl-2-pyrrolidone (0.5 ml) was
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acetate, and washed with brine. The organic | ayer was
dried over magnesium sul fate, and concentrated in
WO awmen16452 The resi due was purified by chronat oRCEHPE200©6S646
silica gel wth a 2-30% ethyl acetate/n-hexane
gradient mixture and crystal4zed from nmethanol to
afford the title conpound as colorless crystals (134
ng, 32% . nmp 136-137 C. 10 1H NMR (CDC13) 6 0.85 (t, J
= 7.5 Hz, 6H), 1.65-1.90 (m 4H), 3.25-3.35 (m 1H),
st4rpgd(st 3AP, °7. 02r(d2 b mnletr HitrogHp, afmd8phede.] Fhe
2,4, 8.7 Hz, 1H), 7.47 (d, J =8.1 Hz, 1H) , 7.65 (d,
miature.wdsHﬂilmed,wItBlw@ﬂerJ extra8thkd, widh MBhyl
Cal cd.: 431; Found: 432 (M+H), 434. 15 Exanple 151
acét(zﬁe4 Bhahlvasaeh- methybphesoxyrhé- plrgahhy! paepy )/vals
nmet hyl -1 H- benzi m dazol e-4-carbonitrile N\ /}--0OC

dried birer! haghes€lim28ukxanpl eatdl cwasenprapRaned n Falhs .
simlar nmethod WD 2006/ 116412 PCT/ US2006/ 015646 215
Thedesekif8d WAsExampkEecd58y chromatography on silica‘gel
with a 2~-30% ethyl acetate/n-hexane gradient mixture and
crystallized from methanol to afford the title compound as
colorless crystals (134 mg, 32%).
mp 136-137 °C.
'H NMR (CDCl;) & 0.85 (t, J = 7.5 Hz, ©6H), 1.65-1.90 (m,
4H), 3.25-3.35 (m, 1H), 4.02 (s, 3H), 7.07 (d, J = 8.1 Hz,
1), 7.3%9 (dd, J= 2,4, 8.7 Hz, 1H), 7.47 (d, J = 8.1 Hz,
1H), 7.65 (d, J= 2.4 Hz, 1H), 7.81 (d, J = 7.8 Hz, 1lH)

MS Calcd.: 431; Found: 432 (M+H), 434.
Example 151

2-(2,4-Dichloro-6-methylphenoxy)-7- (l-ethylpropyl)-1-

methyl-1H-benzimidazole-4-carbonitrile
N
2>—_O Cl
N

Cl

Example 151 was ' prepared in the similar method
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np 192-192 C. 1H NWMR (CDC13) 5 0.86 (t, J = 7.2 Hz,

6H), 1.65-1.90 (m 4H), 2.31 (s, 3H), 3.20-3.35 (m
WQakhos/ 16401 (s, 3H), 7.04 (d, 5 J = 8.4 Hz, 1HCT/USDB6/015646

(d, J =2.4 H, 1H), 7.32 (d, J = 2.4 Hz, 1H), 7.43

(d, J =8.4 Hz, 1H. M Caleds: 401; Found: 402 (MtH)

404. Exanple 152 10

2-[ (4- Chl or o- 2- met hoxy- 6- net hyl phenyl ) am no] - 7- ( 1-

et hyl propyl ) - 1- met hyl - 1H benzi m dazol e-4-carbonitrile

dedd G- N3 pTe Aso0 N A mixture of
2-chloro-7-(1-ethyl propyl)-1-nethyl-IH

mp benzifgdazel e- 4-carbonitrile (1.00 g, 3.82 mml),
4-chloro- 15 2-nmet hoxy-6-nethylaniline (1.97 g, 11.50

'H ;[{Iﬂil)séé‘%@%r”@t BYh52- Jlice rrglidone, (9,5 gh) vas fwafesh (n,

48 h. ‘er “cool ing, the rééaction

'Ut§d2c‘4_"‘h§ hs5 agyeous, saf ug at @9 S@ﬁsumy 04 (4,

H) >
hy rogen car onate e mxture mas extracted wt
ethy] .acet dried, ov ngsji.um sulfate nd -
cogpncienx?r atjg% in v%ééu &, Tﬁen?‘gs?d%% vv%lg bulg ?IEe Ay by 2.4
ograp Si | geI to give the title
HZN&§@006/ %4-%’ E%Q%S%?Ol 46 216 compound as a
whi f e. po 49 (CDC13) S 0.83 (t,
MS faled. 5%{' ﬁc—;ﬁun 1. %912 /?%Jsgrrm‘l 2.20 (s, 3H),
3.17-3.27 (m 1H), 3.79 (s, 6H), 6. 13 (s,
Example 152
2-[(4-Chloro-2-methoxy-6-methylphenyl)amino]-7-

ethylpropyl)~-l-methyl-1H-benzimidazole-4-carbonitrile
N/ OMe

H,C cl
I :

A mixture of 2-chloro-7-(l-ethylpropyl)-l-methyl-1H-
benzimidazole-4-carbonitrile (1.00 g, 3.82 mmol), 4-chloro-
2-methoxy-6-methylaniline (1.97 g, 11.50 mmol) and 1-
methyl-2-pyrrolidone (0.5 ml) was heated at 130 °C for 48 h.
After cooling, the reaction mixture was diluted with
aquedus saturated sodium hydrogen carbonate. The mixture
was extracted with ethyl acetate, dried over magnesium
sulfate and concentrated in vacuo. The residue was purified

by column chromatography on silica gel to give the title
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1H), 6.78 (d, J = 2.1 Hz, 1H), 6.89 (d, J = 2.1 Hz,
1H), 56.94 (d, J =8.1 Hz, 1H), 7.37 (d, J = 8.1 Hz,
wdakjos/iMB12 Cal cd. : 396; Found: 397 (MtH). np. 20CHBW0EN15646

Exanpl e 153 Met hyl

2- (2, 4-dichl oro-6-net hyl phenpxg) - 7- (1- et hyl propyl )- 10

1- et hyl - 1H benzi m dazol e- 4-carboxylate N />-OCl N

M/ ~ OO- C Methyl

7-(1-et hyl propyl) - 1-net hyl - 2- oxo- 2, 3- di hydr o-
colidobenz 2 dawbheedponleaxylate mkh Ad¥)xture of

7-(1-et hyl propyl) - 1-net hyl - 2- oxo- 2, 3-

1y ki d b i I 4- i i 1. ' 7
Hdmfiﬂgg)wné ) @@I.r@gdq(zjco gy 4 Cﬂ@ﬁié,&"é}@g( 1.5604\—)01’.68% (m,

. patassi um hydroxi de (20.0 6 nmo
4H$302T82)Oh5¥%_?_ 3et hanoh 7(.30 1 ) (was fieated ginder é}@f,: nU8<.13 (s,
or

. he reaction mxture was concentrate

1HYyacyosgThe residye 2Q .di | i£ h ethyl -acef at
an%@h?%o?ﬁl coraas, Sl W el B 9 A,

o 6TI(2000/ 915640 217 added o extracted The, o

extradéts weré washe wat er’, dried™o

|fat nd_concentr.at i.n vacuo _gi.ve_.crude
Calgs 'dx?’lgi%é g((:)iua.%'TEigaeﬁgVIPﬂdrﬂ?daggt%atz %16-n) and
toluene (10 m) were added to the residue and heated
at 5 100 Cfor 6 h. The reaction m xture was

e D
Methyl 2-(2,4-dichloro-6-methylphenoxy)-7-(l-ethylpropyl)-

l-methyl-1H-benzimidazole-4-carboxylate

/
N

)—0 Cl
N

Me
o Yo
| cl

Methyl 7-(l-ethylpropyl)-l-methyl-2-oxo0-2,3~-dihydro-
lH-benzimidazole-4-carboxylate

A mixture of 7-(l-ethylpropyl)-l-methyl-2-oxo-2,3-
dihydro-1H-benzimidazole-4-cabonitrile (1.50 g,6.17 mmol),
patassium hydroxide (20.0 g, 356 mmol), water (30 ml) and
ethanol (30 ml) was heated under reflux for 48 h. The
reaction mixture was concentrated in vacuo. The residue was

diluted with ethyl acetate and 2N hydrochloric acid was
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vacuo. The residue was purified by colum
chromat ography on silica gel with a 35% et hyl
wae@bal@in- hexane to give 1.31 g (4.74 nmol, FTRYS16/015646
the title conmpound as a white powder. 1H NWMR (CDC13)
8 0.81 (t, J =7.44 Hz, 6H) »,%.57-1.88 (m 10 4H),
3.15-3.31 (m 1H), 3.65 (s, g’l—l), 3.95 (s, 3H), 6.96
(d, J =8.48 Hz, 1H), 7.62 (d, J = 8.67 Hz, 1H), 9.21
(s,hllH). Ms: Cal cd.: 276; Found: 277 (M+H). Met hyl
- or,0-7-(1-ethyl propyl):1- hyl - 1H: 471 I
SR aPBoNGT ACE: A T T & o rol Ryl Joored #Ree Rater,
(1-ethyl propyl) .- 1-nethyl.-2-0x0- ;
dried Gyhs dRGoPReEERLI TH ST e=As cAPBERYFEPESLL Hhgracue o
. 4.70 mmol) and phospharyl ¢hlorid 10 .M S, he d
9i% 'GHRCE CREPOBYAICTRE Mext %?sﬁui(% %%3%% Fee t16%n1)
t ol d 20 [
uene an concentrated in v%guo tg.remvedeﬁ%g%sed at

ang glagbpene Thed ekl déere wadcar| bP et fi FR°Aqueods
saturated sodium bicarbonate and extracted with et hg/l ,
10@cet afer Theh exThectEeamromaBhB8EURFt e Swet HCelrFRyed 10
over nmagnesi um sul fate and concentrated in vacuo. The
vacesi dliee wass plné fvad byrihiefabPsgFapHypnoflEsrakRoFsrhy on
silica gel wth a 10% et hyl acetate/n-hexane to give
silid8 geWOvR00641316312tPCT/ ISR0O6LOR5848an2180(gige 1-31 9
nmol, 85% of the title conmpound as a colorless oil.
(41HANMRo L CDT18) 8£0tB2 tifld =ofp@Bnplzas6h) white4ppwoer.
(m 4H), 3.27-3.40 (m 1H), 4.01 (s, 3H), 4.05 (s,
u 3R (che g?,a 4.818. (%0 Hz, =1H). 447192 (€H)J %.8729.H2, (m,

1
1H) 5 Methy

4u2- (2. 4sdBchl ong; 61Aet hyl. penexyBHT- ( 3~ 6Bhyspr Gpyl,) 6.96 (d,

J = 8.48 Hz, 1H), 7.62 (d, J = 8.67 Hz, 1H), 9.21 (s, 1H).

MS: Calcd.: 276; Found: 277 (M+H).

Methyl 2-chloro-7-(l-ethylpropyl)-1l-methyl-1H-benzimidazole
—4-carboxylate

A mixture of methyl 7-(l-ethylpropyl)-l-methyl-2-oxo-
2,3-dihydro-1H-benzimidazole-4-carboxylate (1.30qg, 4.70
mmol) and phosphoryl chloride (10 ml) was heated at 100 °c
for 3 h. The mixture was diluted with toluene and
concentrated in vacuo to remove excess reagent. The residue
was diluted with aqueous saturated sodium bicarbonate and
extracted with ethyl acetate. The extracts were washed with
wate;, dried over magnesium sulfate and concentrated in
vacuo. The residue was purified by chromatography on column

silica gel with a 10% ethyl acetate/n-hexane to give 1.18 g
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1- net hyl
nmet hyl 2-

- 1H benzi m dazol e- 4-car boxyl ate A m xture of

chloro-7-(1-ethyl propyl)-1

woredobgtie41H benzi m dazol e- 4- carboxyl ate (1. 15 gPCBUSD06/015646
mrol ), 10 4, 6-dichloro-o-cresol (2.07 g, 11.70 mol),
pot assi um carbonate (2.16 ¢7gl5.60 nmol) and

N, N- di met
5 h. The
sodi um bi

hyl formam de (15 nl) was heated at 110 C for
residue was diluted with aqueous saturated
carbonate and extracted with ethyl acetate.

4T88 fxbiacgss r§5§ %ﬁ hed13 @bh?oﬂﬁheés grb%@o%ﬂ%%s oil.

magnesi um su

te an concentra In vacuo

't s AGOWETh & Robet iy Acet arern Rexanb { ngFvQ 1% (™

4H80m53?%43
3, 554§‘ 56

= 8.
(d J = 2.
Calcd.: 4

Melbtw/luséod

TR0LF7: 178 ¢, 2B Tietaa CoeLdy 400 Z%”’”'ttﬁﬁ &
OB 8T 3R Ry Mt Iy,

29 Hz, 1H), 7. 21 (d, J = 1.88 Hz, 1%0 7 30
64 Hz, 1H), 7. 79 (d J = 8.29 Hz, 1H). ME:
35; Found: 436 . .25 WO 2006/116
8 éI§6@610¥996‘B@§W1@hf§&’XY ot propyl) -

[2-(2, 4-Di chl or o- 6- net hyl phenoxy) - 7- (1- et hyl propyl ) - 1-
-m@thyll LE-benzimidazoles4yiCRAPORARAGES N/ />0 C N j

A mixture of methyl 2-chloro-7-(l-ethylpropyl)-1-

methyl-1H-b
4,6-dichlor

carbonate

enzimidazole-4-carboxylate (1.15 g, 3.90 mmol),
o-o-cresol (2.07 g, 11.70 mmol), potassium

(2.16 g, 15.60 mmol) and N,N-dimethylformamide

(15 ml) was heated at 110 °C for 5 h. The residue was

diluted wi

th agueous saturated sodium bicarbonate and

extracted with ethyl acetate. The extracts were washed

with water,
in vacuo. T
on alumina
(3.24 mmol,

mp 177-178

dried over magnesium sulfate and concentrated
he residue was purified by column chromatography
with a 15% ethyl acetate/n-hexane to give 1.41 g

83%) of the title compound as a white powder.

°C.

'y NMR (CDCls) & 0.86 (t, J = 7.44 Hz, 6H), 1.65-1.92 (m,

4H), 2.36 (

s, 3H), 3.25-3.39 (m, 1H), 3.84 (s, 3H), 4.03 (s,

3H) 7.06 (d, J = 8.29 Hz, 1H), 7.21 (d, J = 1.88 Hz, 1lH),

7.30 (d, J =

MS: Calcd.:

2.64 Hz, 1H), 7.79 (d, J = 8.29 Hz, 1H).

435; Found: 436 (M+H).



HOMe C 5 A mxture of nethyl
2- (2, 4-di chl or o- 6- et hyl phenoxy) -
wQ@2q0sA ey | propyl ) - 1- met hyl -1 H benzi m dazol e- 4PCHUR2IRG 15646
ate (1.00 g, 2.30 mml ), lithium borohydride (100 ng,
4.60 mmol) and tetrahydrof@ién (20 m) was heated at
55 Cfor 1 h. The reaction m xture was concentrated
in vacuo. The 10 residue was diluted with aqueous
saturated sodi um bicarbonate and extracted with ethyl
Exagaiatiess The extracts were washed with water, dried
over magnesium sul fate and concentrated in vacuo. The
[2+ €5/ OIS valSo M G Frivech Mo 1e0h sty ~ Th{ Dhet logr epbyy On-1-
silica gel with a 30%ethyl acetate/n 15 hexane to
me e 920, dA 2. 26, ST ., BBt ins e title conpound as
a white powder. np 141- 143 C 1H NWR (CDC13) 8 0.87 (t,
.35 Hz, 6H), 166188(m 4H), 2.29 (s, 3H),
.1643. 30 (n1 1H), 3. 90 (d, J 6.31 Hz, 20 1H), 3.99
H, 4.85 (d, J = 6.22 Hz, ZFD 6. 98 (s, 2H), WO
20.6/11@412 PCT/U82006/015646 220 7.20 (d, J = 1.70
1 7 32 (d J =2.45 Hz, 1H) Ms: Calcd.: 407;
I Exanple 155 5
ro nethylphenoxy) 7-(1-ethyl propyl)-1I-
1 dazol e- 4-car bal dehyde N/ /}--0O C

5 A mixture of methyl 2-(2,4-dichloro-6-methylphenoxy)-

7-(l-ethylpropyl)-1l-methyl-1H-benzimidazole-4-carboxylate
(1.00 g, 2.30 mmol), lithium borohydride (100 mg, 4.60
mmol) and tetrahydrofuran (20 ml) was heated at 55 °C for 1
h. The reaction mixture was concentrated in wvacuo. The

10 residue was diluted with aqueous saturated sodium
bicarbonate and extracted with ethyl acetate. The extracts
were washed with water, dried over magnesium sulfate and
concentrated in vacuo. The residue was purified by column
chromatography on silica gel with a 30% ethyl acetate/n-

15 hexane to give 920 mg (2.26 mmol, 98%) of the title
compound as a white powder.
mp 141-143 °C
'H NMR (CDCls) & 0.87 (t, J = 7.35 Hz, 6H), 1.66~1.88 (m,
44), 2.29 (s, 3H), 3.16-3.30 {(m, 1H), 3.90 (d, J = 6.31 Hz,

20 1H), 3.99 (s, 3H), 4.85 (d, J = 6.22 Hz, 2H), 6.98 (s, 2H),



NM QC A mxture of
[ 2- (2, 4-di chl or o- 6- net hyl phenoxy) - 7- ( 1-

weehghpopyl ) -1 - met hyl -1 H benzi m dazol - 4- yl | meP¢ENB1006/015646
(100 ng, 10 0.25 mmol ), manganese(lV) oxide (428 ny,
4.92 mol ) and tetrahydrofazz@an (5 m) was stirred at
roomtenperature for 16 h. The reaction m xture was
concentrated in vacuo. The residue was purified by
col um chr omat ography on alumna wth a 50% et hyl

7.28cql@at ¢f n- hexane st 0 1¢i)ve A3y d,0. 23y 1z, 15:H3% of
the title conpound as a white pomder np 148-149 C 1H

MS: N'MBlQ:%DCﬁzl)oﬁ Qﬂo%?ld(t,zlo% (M-th4 Hz, 6H), 1.70-1.93 (m
2.32°(s, 0% 55330 (m 1M, 4.04 (s, 3H),

711(d J 829Hz 1H) , 7.24 (d, J = 1.88 Hz, 1H)
735 (d, J = 20 2.45 Hz, 1H), 7.72 (d J = 8.10 H,

5 (s, 1H). WD 2006/ 116412 PCT/ US2006/ 015646
Exa%‘?f :II';anBSnple 156

R el R N

-

methyl- 1H;ben£%%ldazole 4—-carbaldehyde

A mixture of [2-(2,4-dichloro-6-methylphenoxy)-7-(1-

ethylpropyl)-l-methyl-1H-benzimidazol-4-yl]lmethanol (100 mg,
10 0.25 mmol), manganese(IV) oxide (428 mg, 4.92 mmol) and

tetrahydrofuran (5 ml) was stirred at room tenperature for

16 h. The reaction mixture was concentrated in vacuo. The

residue was purified by column chromatography on alumina

with a 50% ethyl acetate/n-hexane to give 93 mg (0.23 mmol,
15 93%) of the title compound as a white powder.

mp 148-149 °C

AH NMR (CDCls) & 0.87 (t, J = 7.44 Hz, 6H), 1.70-1.93 (m,

4H), 2.32 (s, 3H), 3.25-3.39 (m, 1H), 4.04 (s, 3H), 7.11 (d,

J = 8.29 Hz, 1H), 7.24 (d4, J = 1.88 Hz, 1lH), 7.35 (d, J

20 2.45 Hz, 1H), 7.72 (d ,J = 8.10 Hz, 1H), 10.55 (s, 1H).



10

15

Cl 5 To a m xture of
2-(2, 4-di chl or o- 6- et hyl phenoxy) - 7- ( 1-
weedwghpropyl ) - 1- net hyl - 1H benzi m dazol e- 4- car b THER00€015646
(93 ngy, 0.23 mmol), pyrrolidine (33 ng, 0.46 mmol),
acetic acid (0.5 nm) and ethyl acetate (1.5 m) was
added sodi um 10 tri acet oxyborohydride (244 ng, 1.15
nmol ) and the reaction mxture was stirred at room
tenperature for 1 h. The residue was diluted with
aqueous saturated sodium bicarbonate and extracted
wWth ethyl acetate. The extracts were washed wth
ExafR&r 4 ied over nagnesiumsul fate and 15
c ncentrated in vacuo. The residue was purified by

1q_
2— ate(?n exane %%% mﬂﬁ%%\iéz{éh}ﬁ%%/g Q%l/glof

e ound 08 C WO
me%ﬁe/dl e S ™ DB R8RS, &
0.87 (t, J =7.35 H, 6H , 1.65-1.86 (m 8H), 2.30
SFD, 2.47-2.59 (m 4H), 3.20-3.26 (m 1H), 3.83
3.97 (s, SFD, 6.98 (d, J = 7.91 Hz, 1H), 7.17
°7. .91 Hz, 7.21 (d, J = 1.88 Hz, 1H), 7.32

d, .45 FE 1FD. M5: Cal cd.: 460; Found: 461
M npl e 157
N- , t hyl ph 7-(1- et hyl I
-If &_Boroélme yl phenoxy) - 7- ( 1- et hyl propyl )
met Nenzi pidggol - 4-yl ] net hyl } - N- et hyl et hanani ne

Me
&
Cl

To a mixture of 2-(2,4-dichloro-6-methylphenoxy)-7-(1-

ethylpropyl)-1l-methyl-1H-benzimidazole-4-carbaldehyde (93

mg, 0.23 mmol), pyrrolidine (33 mg, 0.46 mmol), acetic acid

(0.5 ml) and ethyl acetate (1.5 ml) was added sodium

triacetoxyborohydride (244 mg, 1.15 mmol) and the reaction
mixture was stirred at room temperature for 1 h. The
residue was diluted with agueous saturated sodium
bicarbonate and extracted with ethyl acetate. The extracts
were washed with water, dried over magnesium sulfate and
concentrated in vacuo. The residue was purified by column
chromatography on alumina with a 5% ethyl acetate/n-hexane
to give 100 md (0.22 mmol, 94%) of the title compound as a
white powder.

mp 107-108 °C
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15

20

Ni}-(r) G NNM -0 G To a mxture of

2- (2, 4-di chl or o- 6- et hyl phenoxy)-7-(1
weehghpropyl ) - 1- net hyl -1 H benzi m dazol e- 4- car bed THER00€015646

(120 ng, 0.296 mmol ), nethyl am ne (2M

tetrahydrofuran solution, 45%21.48 m, 2.96 muol),

acetic acid (0.5 m) and ethyl acetate (2.0 m) was

added sodiumtriacet oxyborohydride (314 ng, 1.48

nmol ) and the reaction m xture was stirred at room
(A feorg 48 hy The Lesj due Mas diyhyted ¢¥tihge (m,

aqueous ur at ed SOdI um b| carbonat e and "extracted

W|t h 2 cetat gz_Jheg }nraqﬁg weseopashed Wi h 1),
8H) in :%d)r(lged%g@er WO 2006 1 6412 PCT/ US2006/ 015646

3. 82323 magnesi Us’“s?#'{sat ?x@”dciroma raged 4 noyagso. e 7 17

reS| "dué v(/as puri ography on al uhi na

hyl /s h t 2
bt Hre S G TS Bipband 1 Fin B2 polaer g 7
13)6087(tJ:735Hz,6H) 104(tJ

—2—'257 ( 1.65-1.87 (m 4H) 2.18 (s, 3H), 2.29

ms: 1f<5a1<>§9 m 422%%53 o 1y, P 3 13
Hz, d,

=791 Hz, 1H), 7.18-7.23 (m
1H), 731(d J:188Hz 1H). 10 MS: Calcd.: 448;

Found: 449 (M+H). Exanple 158
Example 157

N-{[2-(2,4-Dichloro-6-methylphenoxy)-7-(l-ethylpropyl)-1-

methyl-1lH-benzimidazol-4-yllmethyl}-N-methylethanamine

LT e

To a mixture of 2-(2,4-dichloro-6-methylphenoxy)-7-(1-
ethylpropyl)-1-methyl-1H-benzimidazole-4-carbaldehyde (120
mg, 0.296 mmol), methyl amine (2M tetrahydrofuran solution,
1.48 ml, 2.96 mmol), acetic acid (0.5 ml) and ethyl acetate
(2.0 ml) was added sodium triacetoxyborohydride (314 mg,
1.48 mmol) and the reaction mixture was stirred at room
temﬁérature for 48 h. The residue was diluted with agueous
saturated sodium bicarbonate and extracted with ethyl

acetate. The extracts were washed with water, dried over



N- (4- Chl or o- 2- net hoxy- 6- net hyl phenyl ) - 7- (1- et hyl pr opyl

) - 1-
woreaobsthe4d2 (tri f 1 uoronet hyl ) - 1H benzi m dazol - 2- BEA/H82008015646
H,}-NOWw N~~FM FF15 d Methyl

2-nitro-4-(trifluoronethyl)begzoate A m xture of
2-nitro-4-trifluoronethyl benzoic acid (23.5 g, 0.10
nol), trinethyl orthoacetate (60.1 g, 0.50 20 nol)
and toluene (60 mM) was heated at 80 C for 16 h. The

madMR 2006/ 3164142 PGHAS2006LAL28464 224 teaebi, ormr@ XtHE8due

was concentrated in vacuo. Tol uene was added and

wa&0peenEiat ed aqalibl A JEMNE, EXCeaSuheAGethINe 55 ethyl
resi due was purified by col um chromatography on

acéﬁéﬁ&/&h%xar\ﬂét Qo &%Q‘Q%% h%b a{:@tﬁ eénﬁl h_exa‘??/d OfOf the

gradient mxture to gi ve 2479g (0.50 nol "100
s Sle SR EOERS RGN s 07 (m
5w 3l BeBGLn o1 Pub7onk ﬁ)ﬁeazgét S Sl d-§f (£ 7 -
1 P Ao et G ot oret o oncoags (290 o,
2 GAIAQOL (20,m) and yetor. (20°m) yas'hegteg ap 52 G,
3.97 (s, 3H), 6.98 (d, J= 7.91 Hz, 1H), 7.14 (4, J= 7.91
Hz, 1H), 7.18-7.23 (m, 1H), 7.31 (d, J = 1.88 Hz, 1H).

10 MS: Calcd.: 448; Found: 449 (M+H).

Example 158
N- (4-Chloro-2-methoxy-6-methylphenyl)~-7-(1l-ethylpropyl)-1-

methyl-4- (trifluoromethyl)-1H-benzimidazol-2-amine

15 Cl

Methyl 2-nitro-4-(trifluoromethyl)benzoate
A mixture of 2-nitro-4-trifluoromethylbenzoic acid
(23.5 g, 0.10 mol), trimethyl orthoacetate (60.1 g, 0.50

20 mol) and toluene (60 ml) was heated at 80 °C for 16 h. The
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15 extracted with ethyl acetate. The extracts were
washed with water, dried over magnesi um sul fate and
weoween4tat ed in  vacuo. The residue was puri fPeUR006/015646

col um chromat ography on silica gel with a 5% et hyl

acetate/n-hexane to give 1.1 g (6.67 nmmol 67% of

the title conpound as a white powder. 20 1H NWR

(CDC13) 8, 3.90 (s, 3H), 5.50-6,20 (brs, 2H), 6.85

(d, J = 8.48 Hz, 1H), 6.90 (s, 1H), 7.95 (d, J = 8.48
reaBZionlHixML£aked coBd8ntkavrd: 220 vaMid.. 2651hkhbYylwas

2-(acetylam no)-4-(trifluoronethyl)benzoate WO

addeR0G/EL 6412 REH 20064 DLS64E +r235vA Bikkbuke fag@ithy|The
2-am no-4- (trifluoronethyl)benzoate (8.00 g, 0.036

resTbl ACCHL 200, B Wity o slaice oo

wit\ﬁfasas.tli—rlroe%;d ?EP%?o@ééﬂi@@éﬂ{—%&%é orgr%%i'%nt-rh ixture to

feaction mx was concentrated | n~vacuo. The

.. residu u . Wat t t |

Tig gl B s THE ekt TAbt S ver Eovashod withi e 2s
h q%pchloric acid and water, dried over magnesi um

COlQ%I 5% %arld concentrated in vacuo. The residue was
purified by colum chromatography on_1Q silica_gel

"H WM éC@@@@et%y}3a%Eté§e/n3%%xaﬁe8967g%9e @?40133' 7.95=
é0.0Sl nol 86%9 of the title conmpound as a white

7-%dovider 1ip 86487 & “HINWVR (CDC13) 6 2.26 (s, 3H)
3.97 (s, 3H , 7.32 (dd, J = 1.41, 8.38 Hz, 1H), 8.14
(d, J =8.29 Hz, 1H), 9.08 (s, 1H), 15 11.11 (s, 1H)

Methyl 2-amino-4-(trifluoromethyl)benzoate

A mixture of methyl 2-nitro-4-
(trifluoromethyl)benzoate (2.49 g 0.01 mol), sodium
hydrosulfite (8.71 g, 0.05 mol), ethanol (20 ml) and water
(20 ml) was heated at 50 °C for 3 h. Water was added and
extracted with ethyl acetate. The extracts were washed with
water, dried over magnesium sulfate and concentrated in
vacuo. The residue was purified by column chromatography on
silica gel with a 5% ethyl acetate/n-hexane to give 1.46 g
(6.67 mmol 67%) of the title compound as a white powder.
H NMR (CDCl3) &, 3.90 (s, 3H), 5.50-6,20 (brs, 2H), 6.85
(d, J = 8.48 Hz, 1lH), 6.90 (s, 1H), 7.95 (d, J = 8.48 Hz,
1H) .

MS Calcd. : 219; Found: 220 (M+H).

Methyl 2-(acetylamino)-4-(trifluoromethyl)benzoate
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M5 Cal cd. : 261; Found: 262 (M+H). Met hyl

2-(acetylamno)-3-nitro-4-(trifluoronethyl)benzoate
waeooanidser- cooled nitric acid (fumng) (20 m)PEEES2080015646

added net hyl 2-(acetylam no)-4-(trifluoronethyl)

benzoate (7.30 g, 0.028 nol)2porti onwi se and stirred

for 30 mn. The reaction mxture was poured into

ice-water and extracted wth ethyl acetate. The

extracts were washed with aqueous saturated sodi um

bi gar bonat g jand water, digred over & ppgnesi umsWfate-4-
and concentrated in vacuo. The residue WO 2006/ 116412

trF"%TL 92006/ %115%% o%%@ \Nae%m' fged BY 086l URb1), acetic

chromat ography on silica gel a 30%ethy|

2 }%%%t Tt Igiggir(r%ggh:j%ago?eye igow po%]ge)ﬂrtpl 1H Nﬁ/gg%cgégg()) 107
2.2 .3 .

mol&z qﬁ%éﬁ%ﬁ;&? %p jﬁﬁn@%zé§£% Saﬁﬁﬁgﬁ(%% %oom %%é%é%%ture

ol BV ZRT N ST e SR ROAP P

The‘l%”““%%%?%%.%a%e A eririor asricﬁﬁ%macz%%é‘m%twl

heated at 55 C for 16 h Th acti.on m xt
ORIl R e LR L G e R L S

aqueous saturated sodium bicarbonate and extracted
andpiwat & hylr IRBIAEE TRES TUR FE LT P 2MRAsHRICHRER2ted 1n
water, dried over magnesium 15 sulfate and
va aionc ditte atei due ViR RUITHEL 9@ Jp Yl e WA puk T PRRECyByPhy on
col um chr omat ography on silica gel with a 30% et hyl
sildiost eyl whexaneb Qo afilvel 78yt ¢ no3exame DOugive Bhel 9

(0.031 mol 86%) of the title compound as a white powder.

mp 86-87 °C.

'H NMR (CDCls) & 2.26 (s, 3H), 3.97 (s, 3H), 7.32 (dd, J =
1.41, 8.38 Hz,1H), 8.14 (d, J = 8.29 Hz, 1H), 9.08 (s, 1H),
11.11 (s, 1H).

MS Calcd. : 261; Found: 262 (M+H).

Methyl 2- (acetylamino)-3-nitro-4- (trifluoromethyl)benzoate
To an ice-cooled nitric acid (fuming) (20 ml) was
added methyl 2-(acetylamino)-4-(trifluoromethyl) benzoate
(7.30 g, 0.028 mol) portionwise and stirred for 30 min. The
reaction mixture was poured into ice-water and extracted
with ethyl acetate. The extracts were washed with aqueous
saturated sodium |bicarbonate and water, dried over

magnesium sulfate and concentrated in vacuo. The residue
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title conpound as a yell ow powder. 'H NVR (CDC13) 6

3.95 (s, 3H), 6.90-7.15 (brs, 2H), 6.99 (d, 20 J =
w@2@9/1H312 1H), 8.16 (d, J = 8.29 Hz, 1H). Met hp€T/US2006/015646

2,3-diam no-4-(trifluoromethyl)benzoate To a stirring

sol ution of nethyl 2-am no-326itro-4-

(trifluoronethyl)benzoate (5.80 g, 0.022 nol),

ammoni um 25 formate (30.0 g, 0.476 nol) in ethano

(300 M) was added WO 2006/ 116412 PCT/ US2006/ 015646

was2 PRl hpdiymen 6REbRAL6§08PAY) oat JiddMa gel with a
tenperature and stirred for 2 h. Insol ble was

30o idtBfedh Off ap0phihdisd eso Yeve soneeryref atg hol, 38%)

vacuo. The residue was diluted with water and

of Hd ch}tefé %%ﬁ@'a_@%tﬁﬂoﬁr%%f acts were 5

wash Mﬁthd dried "over nagne3|un1suI;ate gnd

t ' . T [ i fi -

R G ortht by aphy” ORST | T gel Soi & Jovietiyt 7
- i 022 , 1999 f
5 R i i ol YT o povider 2 10° 17 EL

(CDC13) 6 3.87 (brs, 2H), 3.90 (s, 3H), 5.68 (brs,
2H), 6.88 (d, J = 8.67 Hz, 1H), 7.47 (d, J = 8.67 Hz,

. . NB Calg?.:,234; Found:. 235 N%%g Met h

Met%x&ﬁw}?-f U&%ﬁy%@zﬁ%&%%@ﬂ }ipsyglate

benzi m dazol e- 4- car boxyl ate. To tirri sol ution, of

neﬂhylWE%&%W%niﬁﬁf4-%&?¢¥}uor%ﬁé?ﬁ?%Yg%ﬁiﬁﬁréél%?ﬁﬁo_4—

g, 0.022 nol)_and diisoprOﬁﬁlethylanine (6.26 g, .
(t oL Pum rasne thnl Heenerrtg 50 (1nPPIvwas ddted 570840 ut idH of 10%

tri phosgene (2.58 g, 0.0087 .
hydrochloric acid in methanol solution (10 ml) was heated
at 55 °C for 16 h. The reaction mixture was concentrated in
vacuo. The residue was diluted with aqueous saturated
sodium bicarbonate and extracted with ethyl acetate. The
extracts were washed with water, dried over magnesium
sulfate and concentrated in vacuo. The residue was purified
by column chromatography on silica gel with a 30% ethyl
acetate/n-hexane to give 780 mg (0.030 mol 90%) of the
title compound as a yellow powder.

'y NMR (CDCls3) & 3.95 (s, 3H), 6.90-7.15 (brs, 2H), 6.99 (d,

J = 8.29 Hz, 1H), 8.16 (d, J = 8.29 Hz, 1lH).

Methyl 2,3-diamino-4-(trifluoromethyl)benzoate
To a stirring solution of methyl 2-amino-3-nitro-4-
(trifluoromethyl)benzoate (5.80 g, 0.022 mol), ammonium

formate (30.0 g, 0.476 mol) in ethanol (300 ml) was added
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20 nmol) in toluene (20 nm) dropw se and stirred at

room tenperature for 16 h. The reaction m xture was
w@omean4ntat ed in vacuo. The residue was di | ut PCT/WB1006/015646

IN hydrochloric acid and extracted with ethyl acetate

and tetrahydrofuran. The exitacts were washed with

wat er, dried over magnesium 25 sul fate and

concentrated in vacua. A solution of 50% WO

2006/ 116412 PCT/ US2006/ 015646 228

108 Whg R eBHerJa&ﬂ?ﬁ%af@od\ﬁﬁgéid%ﬁtd +8oihe eh@eirdue ranthnd

e precipitates were filtered, washed with sane

l t 1 = ra es
e Rt X

. q /32 d =rf.4
were Sc%ceg_ﬁt ry 11{1 2 <’(*uc3] 1E§ %_e}_%gdugé_bwils_b éll\/ét@a vc;lth
. 260; h
wa???ﬁﬂ@@leﬁtBQSE?g @%ﬁet%cgsggé ygh t;ﬁits were
AR Psfcgsamgy;%% f‘msa%nfefsflw 16521 2ng
3-di hydro- 1H benzi m dazol e- 4- car box | at % .%ﬁg 1
corgzmr%w)va&'uq Bﬁheylreo%da%om?e l%zlé o Lumn
mmol ) and N, N- di net hyl f or mam de (240 m) was adde
chiggsststanhhy8Ri de 1 {®o09ed, Wa6ho Em'rap)ﬁ Oy nW%Eate/ n-

and stirred at 50 Cfor 2 h. The reaction mxture
hespoeg edd ngd.veN RydPoctl off O2%cinpland B&)r adtfed tHft htltle
ethyl acetate. The extracts were 20 washed with
comgoplenilisa s & uyalt kaw spovder bi car bonat e and wat er,
ly NMR (CDCls) & 3.87 (brs, 2H), 3.90 (s, 3H), 5.68 (brs,
2H), 6.88 (d, J = 8.67 Hz, 1H), 7.47 (d, J = 8.67 Hz, 1H) .

MS Calcd.: 234; Found: 235 (M+H).

Methyl 2-oxo0-7-(trifluoromethyl) -2, 3~-dihydro-1H-
benzimidazole-4-carboxylate

To a stirring solution of methyl 2,3-diamino-4-
(trifluoromethyl)benzoate (5.10 g, 0.022 mol) and
diisopropylethylamine (6.26 g, 0.048 mol) in toluene (50
ml) was added a solution of triphosgene (2.58 g, 0.0087
mol) in toluene (20 ml) dropwise and stirred at room
temperature for 16 h. The reaction mixture was concentrated
in vacuo. The residue was diluted with 1N hydrochloric acid
and extracted with ethyl acetate and tetrahydrofuran. The
extracts were washed with water, dried over magnesium

sulfate and concentrated in vacuo. A solution of 50%
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dri ed over magnesi um sul fate and concentrated in

vacuo. A solution of 50%di isopropyl ether /n-hexane
wor®eadderl to the residue and white precipitaP@BUS2006/015646

(starting materials) were filtered off. The filtrates

were concentrated in vacuo 2»8 25 give crude

1-tert-butyl 4-nethyl 2-oxo-7-(trifluoro WO

2006/ 116412 PCT/ US2006/ 015646 229

met hyl ) - 2, 3-di hydr o- 1H benzi m dazol e- |, 4- di car boxyl at e
dii@®p@op g;Qthb%S’&—%lelx-anEo ast | ebBE Nyt uiee of r@bi @h@ednd

crude di carboxylate, nethyl iodide (2.82 g, 20.0

whfﬂ@ﬂﬁré3¥$l'J%égrﬁgfylfﬁlﬁgﬂbge washdl Wnwesppdded vent
60% sodi um hydride (800 ng, 20.0 mmol) portionw se and

to %i&é ed b %o%t gIpenur g750r 530 ma. cfhee r§§‘°%‘ Ghhite
xture was poured into IN hydrochloric acid and
pow%ﬁh%acted with ethyl acetate. The extracts were washed
mnt aqueous saturated sodi um bi carbonate and water,
éﬁd Quelo 10 magnesi um sul fate and concentrated in
cuozto glve crude 1-tert- butyl 4- met hyl

0Xx0- 7= ( or o h
‘B §M§ dPﬁ@@ro i%ﬁb@n% |l"r$d::<§0|g%S i b?céF%o%&lat% & e
col orl ess re of tain
7. 6£L A cbjalr‘b%xf‘l&}atH@'aﬁdH 15 'r%'oéjl {}Ur et iujccil'a%% d ?’5 jrﬁ’))
was stirred at 50 C for 10 m and concentrated in
MS ¢giist s Fhe Aldsiffiddias & | 08 with aqueous sat ur at ed
sodi um bi carbonate and extracted wth ethyl acetate.

The extracts were washed with water, dried over
magnesi um sul fate and concentrated in vacuo. The 20
Metrhasl direnatdsy Im@r-ichiced’ bt ol iar e Enek oyt eptyileydro-14-

silica gel
benzimidazole-4-carboxylate

To a stirring mixture of methyl 2-oxo-7-
(trifluoromethyl)
-2,3-dihydro-1H-benzimidazole-4-carboxylate (2.34 g, 9.00
mmol), di-t-butyl dicarbonate (4.32 g, 20.0 mmol) and N,N-
dimethylformamide (240 ml) was added 60% sodium hydride
(800 mg, 20.0 mmol) portionwise and stirred at 50 °C for 2
h. The reaction mixture was poured intoc 1IN hydrochloric
acid and extracted with ethyl acetate. The extracts were
washed with agqueous saturated sodium bicarbonate and water,
dried over magnesium sulfate and concentrated in vacuo. A
solution of 50% diisopropylether/n-hexane was added to the
residue and white precipitates (starting materials) were
filtered off. The filtrates were concentrated in vacuo to

give crude l-tert-butyl 4-methyl 2-oxo-7-(trifluoro-
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with a 20% et hyl acetate/n-hexane to give 1.13 g (4.12
mol  46% of the title conmpound as a white powder. 'H
WORMRAEBCL3) 6 3.57 (s, 3H), 3.99 (s, 3H), 7.2BCT/US2006/615646

8.48 Hz, 1H), 7.54 (dd, J = 0.75, 8.48 Hz, 1H), 9.36
(brs, 25 1H). WD 2006/ 1164229PCT/ US2006/ 015646 230
M5 Cal cd. : 274; Found: 275 (MtH).
7-(1-Ethyl prop-1-en-1-yl)-1-methyl -4-(trifluoronethyl)
-1, 3- di hydro- 2H benzi m dazol -2-one 5 To an ice-cool ed

me t$1UtH20rB -0fi nRtARY1 B rdrAXIe—~t, 4-dicarboxylate as a
(trifluoronethyl)-2,3-di hydro-I H benzi m dazol e- 4-

coltanhaylate (2.80 g, 10.2 mmol) in tetrahydrofuran (30
m) was added a solution of 3M ethyl magnesi um br omni de

i nopdigthylether oi13-6-dMor 40,8 Al ) o AIRPV S8 Bk y1ate,

stirred at 10 45 C for 16 h. Methanol and water were
ef.yl {.y, adde e Syl :
metﬁly rolt:%%irel g%éééi%%{ﬂa??% de C?la)n)é eth\ri%llgte V\Ektl}ﬁﬂéct)ﬂvflmlde
cetate, T tracts . W queou
O aR Fafan B B bR e R sl L S EE 20, mmol)
nesi um suj f at.e an oncentrated in vacuo. 0
oo B A P o cA B P 30 e
added to, the residue and, the resulti i Xt ure was,
reIhgl B0 V25 PO e T et DNCRRP g g tid and
concentrated in vacuo. Aqueous saturated sodi um .
e X YR AR VEIHAGEE 13 hat D eof thRS ohd" et (iRt aed with
with ethyl acetate. The extracts were 20 washed wth

AqURAT , SHFHIERE Y eF ORGR e B GRTBARRACe 38R YalGioe iR @ dOVer

in vacuo. The residue was purified by ,
magnesium sulfate and concentrated in vacuo to give crude

l-tert-butyl 4-methyl 3-methyl-2-oxo-7-(trifluoromethyl)-
2,3-dihydro-1H-benzimidazole-1,4-dicarboxylate as a
colorless oil.

A mixture of obtained crude 1,4-dicarboxylate and
trifluoroacetic acid (5 ml) was stirred at 50 °C for 10 min
and concentrated in vacuo. The residue was diluted with
aqueous saturated sodium bicarbonate and extracted with
ethyl acetate. The extracts were washed with water, dried
over magnesium sulfate and concentrated in vacuo. The
residue was purified by column chromatography on silica gel
with a 20% ethyl acetate/n-hexane to give 1.13 g (4.12 mmol
46%) of the title compound as a white powder.

'H NMR (CDCl3) & 3.57 (s, 3H), 3.99 (s, 3H), 7.29 (d, J =
8.48 Hz, 1H), 7.54 (dd, J = 0.75, 8.48 Hz, 1H), 9.36 (brs,

1H).
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chromat ography on silica gel with a 20% et hyl
acetate/n- hexane to give 609 ng (2.14 mol, 21%
weerebtit@ans=3/1) of the title conpound as a WhPEEUS2006/015646
powder. 25 1H NMR (CDC13) 6 0.97 (t, J = 7.50 Hz, 3H x
0.75,), 1.06 (t, WD 2006/ 118442 PCT/ US2006/ 015646 231
J =7.44 Hz, 3H x 0.25,), 1.39-1.45 (m 3H x 0.25),
1.83 (d, J =6.78 Hz, 3Hx 0.75), 2.19-2.68 (m 2H),
3.44 (s, 3H), 5.49 (g, J =6.78 Hz, 1Hx 0.75), 5.74
MS C@lch = :6.078 Hamoutd : %70 28)+1)6. 80 (d, J = 8.10 Hz, 1H
x 0.25), 6.86 (d, J =5 8.10 Hz, 1H x 0.75), 7.19 (d,
J =8.29 Hz, 1Hx 0.75), 7.24 (d, J = 8.28 Hz, 1H x
O 25), 9.07 (s, 1H). Ms Calcd. : 284; Found: 285

'} : Ejﬁ)yﬁ r?r opyﬁrs— f yr%L\st hy—lme4th(§{lr| fl (utorrlofrr]éutohry(fn)lalh l)dl h o
dlk%’q{rlo %11?2 pr op qi r?eloﬂgt ﬁylm pure of
R e e
(trdf el Lo BohEND 2K OO ATy IS 171 tor ed

Carga{%@gfe%l Koot o i BoREP ntrat*f&o‘ead‘e i e el e

and extracted with ethyl acetate, _The extracts wer ,
wasa P th RRLEEI08r i Bd ov¥r ﬁﬁﬁﬁé@ﬁaﬂ?s§HWfa?E°%h +n
concentrated in vacuo. The resjidue was purified 20 by

diqtderhaihay i £h2 onoiy orh0diS SBRPbbyFEPREFPA- ﬁé‘f@‘ar?etlt%‘fed at

glve 350 mg (1.22 mol, 72% of the title corrlpound as
45 g’ Ghfoer lpoldeMethanol and water were careful y added to

decompose excess reagent. 2N hydrochloric acid was added
and extracted with ethyl acetate. The extracts were washed
with aqueous saturated sodium bicarbonate and water, dried
over magnesium sulfate and concentrated in vacuo. Ethanol
(40 ml) and conc.hydrochloric acid (10 ml) were added to
the residue and the resulting mixture was heated at 80 °C
for 6 h. The reaction mixture was concentrated in vacuo.
Agueous saturated sodium bicarbonate was added to the
residue and extracted with ethyl acetate. The extracts were
washed with water, dried over magnesium, sulfate and
concentrated in vacuo. The residue was purified by
chromatography on silica gel with a 20% ethyl acetate/n-
hexane to give 609 mg (2.14 mmol, 21%, cis/trans=3/1) of
the title compound as a white powder.

4y NMR (CDCls) & 0.97 (¢, J = 7.50 Hz, 3H x 0.75,), 1.06 (t,



10

15

20

25

np. 205-206 C 1H NWMR (CDC13) 8 0.82 (t, J = 7.44 Hz,
6H), 1.58-1.88 (m 25 4H), 3.14-3.36 (m 1H), 3.67

W@ 30063412 7. 02 (d, J = 8.48 Hz, WO 2006/ 116412PCT/US2006/015646
PCT/ US2006/ 015646 232 1H) , 7.21-7.27 (m 1H) , 8.92
(brs, 1H) M5 Calcd. : 286; 2Baund: 287 (M+H)
2-Chloro-7-(1-ethyl propyl)-1-nethyl-4-(trifl uoronethyl
)-1H 5 benzi m dazole A m xture of
7-(1-ethyl propyl)-1-nethyl-4-(trifluoro-

J el il )i, 33di Rydres2H; benzoai dagolm?2- enex(810s59m, 1.83 (4,
1.08 mmol) and phosphoryl chloride (5 m) was heated

J at 6118 @z,f an 1xhoand) copcentpaked (i) vaguUo.3 Tol ugge 3y)
was added and 10 concentrated again to renpbve excess

5.4@ag§pta Aqgeqys y sattf al ed 30di yn-Hi Pﬁ,b%a;e@ww Hz, 1H
added to the residue and extracted w et hyl

x Bcstates Bhe extracts gwere yashed wth ,yater, odri J =
f I he

over magnesi um sul fate ‘and concent rat ed vacuo.
kdu urifie | ugmn_chr gr aph n
o LR P ToL 5000 RSt "Teot at ornihexahe § 406 724

(ool of s ot BH NV L bDCLS) 610! 85T, 3 = 750" He,

6 . 65- 1 (m_ .4 3.24-3.40 (m 1H), 4.05 (s,
Ms 3‘%1,0%: 19 %%?'Jg@l?‘?g'ig%, “%“1 © 7.53 (d, J = 8.10 Hz,
1H). 20 M5 Calcd. : 304; Found: 305 (M+H)
N- (4- Chl or o- 2- net hoxy- 6- net hyl phenyl ) - 7- (1- et hyl pr opyl

-1- . i
7= L%T%WY%PJE?PYH TOTBRERRYT 4 - (FEbEREPAPEEERY L D= AnPndiavdro-
m xture of 2-chloro-7-(1-ethyl propyl)-1-nethyl -4-
2H-benzimidazol-2-one

A mixture of 7-(l-ethylprop-l-en-1-yl)-l-methyl-4-
(trifluoromethyl) -1, 3-dihydro-2H-benzimidazol-2-one (486 mg,
1.71 mmol), 10% palladium on carbon (200 mg) and acetic
acid (5 ml) was hydrogenated under 5 atom of hydrogen at
50 °C for 2 h. Catalyst was filtered off and filtrates were
concentrated in vacuo. Aqueous saturated sodium bicarbonate
was added to the residue and extracted with ethyl acetate.
The extracts were washed with water, dried over magnesium
sulfate and concentrated in vacuo. The residue was purified
by recrystallization from diisopropylether/n-hexane to give
350 mg (1.22 mmol, 72%) of the title compound as a white
powder.
mp. 205-206 °C
'H NMR (CDCl3) & 0.82 (t, J = 7.44 Hz, 6H), 1.58-1.88 (m,

4H), 3.14-3.36 (m, 1H), 3.67 (s, 3H), 7.02 (d, J = 8.48 Hz,
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25 (trifluoronethyl)-1H benzi m dazole (290 ng, 0.95
nmol ), 4 WD 2006/ 116412 PCT/ US2006/ 015646 233

W@ bioen o422 net hoxy- 6- met hyl ani li ne (491 ng, 2. 8BCTII®10P6/015646
and N nmet hyl -2-pyrrolidinone (3 drops) was heated at
110 C for 72 h. Aqueous satdzated sodi um bi carbonate
was added to the residue and extracted with ethyl
acetate. The extracts were 5 washed with water, dried
over magnesium sul fate and concentrated in vacuo. The

u)resi gyemes pif,i fired by, oxchnamt agnaphy on silica gel
VVI th a 10% et hyI acetate/ n- hexane and recrystallized

MS fdaq%d' .S ORIOPWSRLNEr /aphexang to give 140 ng (0.32
349 of the title conpound as a 10 white

povvder np. 187-188 C 1H NWR (CDC13) 6 0.83 (t, J =
7.35 Hz, 6H), 1.63-1.89 (m 4H), 2.18 (s,, 3H),

2- (%l%q: 3730 C%x—é'ﬂpr%s]ﬂ —(Jséne vl 7@%%&“&%&} ~1H-

d, 8.29 Hz, 1H), 736(dJ 8.29 Hz, 1H)
be“ﬁé czé?le: 440: Found: 441 (M+H). Exanple 159

N (e chLor o)l bl oy ) e Pt
metzlrg/OlG)/ 111%{]dzlhif%-réou%zfgp}?e/rgzllsxglc?azozf’ grlﬁe N I%I’310 ngl\,l 1.08
mmol) and phosphoryl chloride (5 ml) was heated at 110 °C
for 1 h and concentrated in vacuo. Toluene was added and
concentrated again to remove excess reagent. Adgueous
saturated sodium bicarbonate was added to the residue and
extracted with ethyl acetate. The extracts were washed with
water, dried over magnesium sulfate and concentrated in
vacuo. The residue was purified by column chromatography on
silica gel with a 20% ethyl acetate/n-hexane to give 300 mg
(0.99 mmol, 91%) of the title compound as a colorless oil.
'H NMR (CDCls) & 0.83 (t, J = 7.50 Hz, 6H), 1.65-1.91 (m,
4H), 3.24-3.40 (m, 1H), 4.05 (s, 3H), 7.19 (d, J = T7.91 Hz,
1H), 7.53 (d, J = 8.10 Hz, 1H).

MS Calcd. : 304; Found: 305 (M+H).

N- (4-Chloro-2-methoxy-6-methylphenyl) -7~ (1l-ethylpropyl)-1-
methyl-4- (trifluoromethyl)-1H-benzimidazol-2-amine
A mixture of 2-chloro-7-(l-ethylpropyl)-l-methyl-4-

(trifluoromethyl)-1H-benzimidazole (290 mg, 0.95 mmol), 4-
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F FFC Exanple 159 was prepared in the simlar

met hod described in Exanple 158. np. 151-152 C 5 1H
WORM6ACBCL3) b 0.84 (t, J = 7.44 Hz, 6H), 1.65rdT/8320061915646

4H), 3.19-3.34 (m 1H), 3.87 (s, 3H), 6.93 (s, 1H),

7.07 (d, J =8.10 Hz, 1H), 7334 (dd, J = 2.45, 8.85

Hz, 1H), 7.45 (d, J = 7.35Hz, 1H), 7.56 (d, J = 2.45

Hz, 1H), 8.29 (d, J = 8.67 Hz, 1H). 10 Ms Cal cd.

474; Found: 475 (MrH). Exanple 160

chZoﬂ:gré=9éﬁﬂb§$066m€ﬁh§’wa9ﬁqu‘??@’) 251( Iz t@.\/'a%f V\%Q&’Jl) y Linda n-

met hyl -4- (trifluoromefhyl)-1H benzi m dazol

me@ﬁ%gLé1g§%%oE§EﬁH§%Q06k§l§§§§s 2%55 Nég%éa Qﬁ: ﬁho C for

A m xture

722h0hhﬁﬁ@ous(%ﬁsh?ﬁkgﬁpg%Gﬁuk. c%%%ﬁé@}e was, ggiled to the

(trifluorone 1H benzim daz

T O
waghgadiggkﬁyl%%E%EH]de éled over magnesium sulfate and
concentrated in wvacuo. The residue was purified by
chromatography on silica gel with a 10% ethyl acetate/n-
hexane and recrystallized from diisopropylether/n-hexane to
give 140 mg (0.32 mmol, 34%) of the title compound as a
white powder.

mp. 187-188 °C

'H NMR (CDCls) & 0.83 (t, J = 7.35 Hz, 6H), 1.63-1.89 (m,
4H), 2.18 (s, 3H), 3.20-3.30 (m, 1H), 3.74 (s, 3H), 3.78 (s,
3H), 6.18 (s, 1H), 6.78 (s, 1H), 6.88 (d, J = 2.07 Hz, 1H),
6.97 (d, J=8.29 Hz, 1H), 7.36 (d, J = 8.29 Hz, 1H).

MS Calcd. : 440; Found: 441 (M+H).

Example 159
N- (2-Bromo-4-chlorophenyl) -7-(l-ethylpropyl)-l-methyl-4-

(trifluoromethyl)-1H-benzimidazol-2-amine



m ) was heated at 110 C for 48 h. Aqueous saturated
sodi um bi carbonate was added to the residue and
weimaod4ezl with ethyl acetate. The extracts WeCEUS2006/015646
washed with water, dried over magnesi um sul fate and
concentrated in vacuo. The 1fs4esidue was purified by
col umm chromat ography on silica gel wth a 10% et hyl
acet at e/ n-hexane and recrystallization from
di i sopropyl et her/ n-hexane to give 290 ng (0.65 mmol ,
65% of the title conpound as a white powder. np.
149 151 C 15 "H NWR (CDC13) 5 0.87 (t, J = 7.35 Hz,
7 1.66-1.91 (m 4H), 2.31 (s, 3H), 3.24-3.37 (m
, 4.p2 (s, 3H), 7.05 (d, J =18.10 Hz, 1H), 7.21
J 1. 88 1H), 7.31 (d, J = 2.45 Hz, 1H), 7.39

N

= H. M5 Calcd. : 445; Found: 446

N 412 PCT/ US2006/ 015646 236 Exanple
F-24(2- Brono- or ophenoxy) - 7- (1- et hyl propyl ) - I - net hyl

F<4-Rtrifluoxesgt hyl)-1H benzim dazole N >-OBr NF
F F5 ClL Exanpl € 1[61 was prepared in the simlar
met hod descri be®lin Exanpl e 160.

Example 159 was ©prepared in the similar method

described in Example 158.
mp. 151-152 °C

5 'H NMR (CDCls) & 0.84 (t, J = 7.44 Hz, 6H), 1.65-1.91 (m,
4H), 3.19-3.34 (m, 1H), 3.87 (s, 3H), 6.93 (s, 1H), 7.07 (d,
J = 8.10 Hz, 1H), 7.34 (dd, J = 2.45, 8.85 Hz, 1H), 7.45 (d,
J = 7.35Hz, 1H), 7.56 (d, J = 2.45 Hz, 1H), 8.29 (d, J =
8.67 Hz, 1H).

10 MS Calcd. : 474; Found: 475 (M+H).

Example 160
2—(2,4—Dichloro—6—methylphenoxy)—7—(1—ethylpropyl)—l—

methyl-4- (trifluoromethyl)-1H-benzimidazole
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np. 119-120 C 1H NWR (CDC13) S 0.85 (t, J = 7.44 Hz,
6H) , 1.65-1.91 (m 10 4H), 3.24-3.37 (m 1H), 4.02
W@ 20063412 7. 10 (d, J = 8.10 Hz, 1H), 7.39 (ddPCTUS2006/015646
2.45, 8.85 Hz, 1H), 7.44 (d, J = 8.29 Hz, 1H), 7.64
(d, J = 2.45 Hz, 1H), 7.954¢5 J = 9.04 Hz, 1H. M5
Calcd. : 475; Found: 476 (M+H). 15 Exanple 162
2- (2, 4-Di chl or o- 6- net hyl phenoxy) - 7- (3, 5-di et hyl -1 H pyr
azol - 1-yl)-1-nethyl-1H benzi m dazol e WO 2006/ 116412
PCT/ US2006/ 015646 237 CH3 HBC XN N CH3 N /---0
CH3) NC Cd A suspension of
2-chl oro-7-(3,5-diethyl -1 H pyrazol -1 -
W) - 1- met hyl -1 H benzi m dazole (92 ng, 0.318 mmol),
2} 4- difhl oro- 6- met hyl phenol (114 ng, 0.643 ol ),

patassNum 5 carbonate (89 ng, 0.643 mml) in
N wyide (1.5 m) was stirred at 90 C
5 B/da S\ (2,4%di chl oro-6- net hyl phenol and
PP asshhnwca oo\gte were added in three equa

r 5.5 days). After cooling, the
was diluted with water and extracted

Cl

A mixture of 2-chloro-7-(l-ethylpropyl)-l-methyl-4-
(trifluoromethyl)~-1H-benzimidazole (304 mg, 1.00 mnmol),
4,6-dichloro-o-cresol (531 mg, 3.00 mmol), potassium
carbonate (553 mg,4.0 mmol) and N,N-dimethylformamide (5
ml) was heated at 110 °c for 48 h. Aqueous saturated sodium
bicarbonate was added to the residue and extracted with
ethyl acetate. The extracts were washed with water, dried
over magnesium sulfate and concentrated in vacuo. The
residue was purified by column chromatography on silica gel
with a 10% ethyl acetate/n-hexane and recrystallization
from diisopropylether/n-hexane to give 290 mg (0.65 mmol,
65%) of the title compound as a white powder.
mp. 149-151 °C
y NMR (CDCls) & 0.87 (t, J = 7.35 Hz, 6H), 1.66-1.91 (m,
4H), 2.31 (s, 3H), 3.24-3.37 (m, 1H), 4.02 (s, 3H), 7.05 (d,
J = 8.10 Hz, 1H), 7.21 (4, J = 1.88 Hz, 1H), 7.31 (d, J =
2.45% Hz, 1H), 7.39 (4, J = 8.10 Hz, 1H).

MS Calcd. : 445; Found: 446 (M+H).



10 ethyl acetate. The organic |ayer was washed wth
water and brine, dried over sodium sulfate and
weoween4iat ed in vacuo. The residue was puri fPeOUR006/015646
col um chromat ography on silica gel eluting with a
10- 25% et hyl acet at e/ n- hexangsgradi ent m xture to
give 107 ng (0.249 mol, 78.3% of the title 15
conmpound as an oil. The oil was crystallized from
hexane to give 70 ng (51% as a pale yellow crystal
np : 115-119 C 1H NWR (CDClS) S: 1.19 (3H t, J =7. 5
, 1. 32 (3H, t, J =7.5 Hz), 2.26 (3H, s ), 2.50
EXQ%%? =7 . 5 Hz), 2 72 (2H, WD 2006/ 116412
U82006/015646 238 g, J = 7.5 Hz), 3.23 (3H, 5s),

2- Ry Bebtll e 21 by 0Rnendayh S (1 Tkeplbk bl 8-t Tg -
t§%gl\(5 E?“%Fﬁygp %-" ErxePéEW&FSFS&ﬁ ) - 4- met hoxy- | - met hyl -

| H benZ|n1dazoI 2-y|]oxy}-N,N—dinethylaniline N OCl

N\ | OC -0 Exanple 163 was prepared in the simlar
od 10 described in Exanple 145. nmp 176-177 C

/
N

Tl

Example 161 was prepared in the similar method
described in Example 160.
mp. 119-120 °C
'"H NMR (CDCls) & 0.85 (t, J = 7.44 Hz, 6H), 1.65-1.91 (m,
10 4H), 3.24-3.37 (m, 1H), 4.02 (s, 3H), 7.10 (d, J = 8.10 Hz,
1H), 7.39 (dd, J = 2.45, 8.85 Hz, 1H), 7.44 (d, J = 8.29 Hz,
1H), 7.64 (d, J = 2.45 Hz, 1H), 7.95 (d, J = 9.04 Hz, 1H).

MS Calcd. : 475; Found: 476 (M+H).

15 Example 162
2-(2,4-Dichloro-6-methylphenoxy)-7- (3, 5-diethyl-1H-pyrazol-

l-yl)-1l-methyl-1H~-benzimidazole



10

15

"H NWR (CDC13) b 0.86 (t, J = 7.5 Hz, 6H), 1.65-1.85
(m 4H), 2.94 (s, 6H), 3.15-3.25 (m 1H), 3.89 (s,
WRk)os/ 18497 (s, 3H), 6.63 (d, J = 8.4 Hz, 1H),PGI/6R006015646
2H), 6.91 (d, J = 15 8.4 Hz, 1H). MS Cal cd.: 435;
Found: 436 (MtH), 438. Expezinent 1 Measurenent of
Corticotropin-Rel easing Factor (CRF) 20 binding
inhibitory rate WD 2006/ 116412 PCT/ US2006/ 015646 239
A receptor binding experinment was carried out using a
pt or expressing CHO cel | ul ar nenbrane
fractio dvine CRF, [1251] -tyr (1251-CRF) . 1000
H.AM of/ff a\\ test conpound was incubated with 1 g of human
eceftor 5 expressing CHO cellular nmenbrane
fractildn angyp0 pMof 1251 __  CRF in a binding assay
(50 #M°Tris-HC1, 5 mM EDTA, 10 MM MyCl2, 0.05%
AR\ BSA, 0.5 mM PMBF, 0.1 g/nml  pepstatin, 20
) ~OpH 7.CH.. In addition, for neasuring
bi ndNng A NSB), 0.1 pM unl abelled 10 human

Urocortin was i ngubdted with 1 g of human CRF
recept or exprless ZHO cel | ul ar nmenbrane fraction and
50 pMof 1251-CREKn a binding assay buffer. After a
bi nding reaction was,carried out at roomtenperature
for 1.5 hour, the nenbrane was entrapped on a gl ass
filter (UniFilter 15 plate G- C/ Perkin El rrer){_%b
sudt | BRSPERTFAR| OF URTHY A el T (S mardissty iy ?ﬁ%azol-l‘
El mer), and washed with ice-cooled 50 mM_Tris-HC1 (pH

y1)75metintlerl Fang i 4 s s 9 t 89, a0l B4di gmmol) , 2, 4-

dichloro-6-methylphenol (114 mg, 0.643 mmol), potassium

carbonate (89 mg, 0.643 mmol) in N,N-dimethylformamide (1.5
ml) was stirred at 90 °C for 5.5 days (2,4-dichloro-6-
methylphenol and potassium carbonate were added in three
equal portions each over 5.5 days). After cooling, the
reaction mixture was diluted with water and extracted with
ethyl acetate. The organic layer was washed with water and
brine, dried over sodium sulfate and concentrated in vacuo.
The residue was purified by column chromatography on silica
gel eluting with a 10-25% ethyl acetate/n-hexane gradient
mixture to give 107 mg (0.249 mmol, 78.3%) of the title
compound as an oil. The oil was crystallized from hexane to
give 70 mg (51%) as a pale yellow crystal.

mp: 115-119 °C

g NMR (CDClz) . &: 1.19 (3H, t, J = 7.5 Hz), 1.32 (3H, t, J

= 7.5 Hz), 2.26 (3H, s), 2.50 (2H, g, J= 7.5 Hz), 2.72 (2H,



scintillation cocktail (Mcroscinti O, Perkin El ner)
was added, and the radioactivity of 1251 -CRF
WO eovailni4myy on a 20 glass filter was neasured UBCTIYS2006/015646
Topcount (Perkin Elnmer). (TB-SB)/(TB-NSB) x 100 ( SB:
radi oactivity when a conpor®g i s added, TB: maxi num
bi ndi ng radi oactivity, NSB: nonspecific binding
radi oactivity) was calculated to obtain a binding
i nhibitory rate under the presence of 1,000 nM of 25

q, €Ach 1estysubss angesznThg) | Ce01valugs were xaloul at®ed(3H,
by WO 2006/116412 PCT/ US2006/ 015646 240 usi ng

m) ,G7aphPad 1Pr igsmsef twar e;2)Bi ndisyg imhi kit oF = ratesiof .
respective conpounds neasured by the aforenentioned

t ar ho iy T Ta 8 Exanpl e Bi ndi n

MS hod ar @ sghown i Table @+p)Tabie | np g

e bitory  No. rate (9 B AR S AP e ba o8
69 >80 77 >80 84 >80 90 >80 97 >80 101 >80 103

>80
Example 163

3,5-Dichloro-4-{[7-(1-ethylpropyl)-4-methoxy-1-methyl-1H-

benzimidazol-2-yl]loxy}-N,N-dimethylaniline

/

N

2>——O Cl
N

C

N__

/

Example 163 was prepared 1in the similar method
described in Example 145.
mp 176-177 °C.
'y NMR (CDCl;) & 0.86 (t, J = 7.5 Hz, 6H), 1.65-1.85 (m,
4H), 2.94 (s, 6H), 3.15-3.25 (m, 1H), 3.89 (s, 3H), 3.97 (s,
3H), 6.63 (d, J = 8.4 Hz, 1H), 6.63 (s, 2H), 6.91 (4, J =
8.4 Hz, 1H).

MS Calcd.: 435; Found: 436 (M+H), 438.

Experiment 1

Measurement of Corticotropin-Releasing Factor (CRF)

binding inhibitory rate
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5 Val ues of 1C50 of respective conpounds were neasured

by the aforenentioned nethod, and are shown as A and B
WO poo6/Tadahe 9. [A: less than 10 nM B: 10-50 nMCTak1066/815646

Exanple 1C50 (nM No. 15 B 66 B 77 B 97 A 101 A

145 A 10 Industrial Applicabjdity Conpound (1) or

(I") of the present invention has an excellent CRF

antagonistic activity, and therefore useful as drugs

for treating or preventing affective disorder, W

2008/ 6L0Q 4
2008 236442 TSR 1) sas i

hufR&r/ BR20Q6/ é%@%ﬁexﬁor m%ﬁb”@;aol ﬁ‘lb@g%%%%brane

represente y the
fraction and ovine CRF, [**°I]-tyr®('*®I-CRF). 1000 nM of a

test compound was incubated with 1 pg of human CRF receptor
expressing CHO cellular membrane fraction and 50 pM of *2°I-
CRF in a binding assay buffer (50 mM Tris-HCl, 5 mM EDTA,
10 mM MgCl,, 0.05% CHAPS, 0.1% BSA, 0.5 mM PMSF, 0.1 pg/ml
pepstatin, 20 ug/ml leubeptin, pH 7.5). 1In addition, for
measuring nonspecific binding (NSB), 0.1 pM unlabelled
human Uroccortin was incubated with 1 pg of human CRF
receptor expressing CHO cellular membrane fraction and 50
pM of '?I-CRF in a binding assay buffer. After a binding
reaction was carried out at room temperature for 1.5 hour,
the membrane was entrapped on a glass filter (UniFilter
plate GF~-C/Perkin Elmer) by suction filtration using a cell
harvester (Perkin Elmer), and washed with ice-cooled 50 mM
Tris-HCl1 (pH 7.5). After drying the glass filter, a liquid
scintillation cocktail (Microscinti 0, Perkin Elmer) was
added, and the radioactivity of '?°I-CRF remaining on a
glass filter was measured using Topcount (Perkin Elmer).
(TB-SB) / (TB-NSB) x 100 (SB: radiocactivity when a
compound is added, TB: maximum binding radiocactivity, NSB:
nonspecific binding radiocactivity) was calculated to obtain
a binding inhibitory rate under the presence of 1,000 nM of

each test substances. The ICsy values were calculated by



(1) 2 ~2 NRwerein RLis an optionally substituted
hydrocarbyl, an 5 optionally substituted C i nked
whedoenoayzl i c group, an optionally substitutepPlCT/US2006/015646
N-1inked heteroaryl group or an acyl, provided that
met hyl, and trifluoronethyl pape excluded; R2 is an
optionally substituted cyclic hydrocarbyl or an
optionally substituted heterocyclic group, provided
that 2- 10
us ity @bt &f hyddpheny] oxy] - 3. pyridinyl s

excluded; X is oxygen, sulfur or -NR3- (wherein R3 is

a fmq{cpﬂﬁghlmb% nald ¥s S&J@Cﬁééﬂé%ﬁadé&ﬁﬁé@a{&sm

an acyl);” Y1, Y2 an Y3 are ea an optionall

dt r [ h
e SHIRA 0 ook £ 900 5 04 BB 0PEB| Gk 80610 .
Tabkﬁ]oncg3 -CO, oxygen, sulfur, -SO, -SO2-, -NR4-, -NR4-

% CCNR4 or - NRACO (mherein al k is an optionally
subst:tdmut Bel CL_mH edi&yd eneh e Ry i 5 a hydrogen, an
optionghly supstitutegddydrpcarbyl|or an acyl); 20

provi ded t hat (|) thgoggnggund wherein X is -NH, and

R2-Ts P opt omaty sgggtltureo thi ophene ring, (ii)
t fre—conpound—mwherein ﬁk s—cyano, Y3 i s carbon which
VK}QB” 116412 PfiloSLu§9/0156ﬁﬂ 243 i s substituted
Ay U'bstlbgtea'xzth—three— substituents, one
T . 1
O AA[hlé@|q acyl and gBRer two _ofl whi ch may form a
rindg. 77 >80
84 >80
90 >80
97 >80
101 >80
103 >80
5
Values of ICsy of respective compounds were measured
by the aforementioned method, and are shown as A and B in
Table 9. [A: less than 10 nM; B: 10-50 nM]
Table 9
Example ICso (nM)
No.
15 B
66 B
77 B
97 A
101 A
145 A
10

Industrial Applicability
Compound (I) or (I’) of the present invention has an
excellent CRF antagonistic activity, and therefore useful

as drugs for treating or preventing affective disorder,



(iii) a)
6-am no-2-[ (2, 6-di chl orophenyl)am no] -1 -nethyl-1H 5
whemsiinddtazol e- 7-carbonitril e, b) PCT/US2006/015646
6- am no- 2-[ (2, 6-di chl orophenyl )am no] -1 -net hyl -1 H
benzi m dazol e- 7- car boxam de4land c) 6- { |
(al 'yl am no) carbonothioyl Jamno } -2- [ (2, 6-
di chl orophenyl ) am no] - 1- et hyl - 1H benzi m dazol e-7- 10
car boxam de, (ivV)
{:2-1 ( heny | Qredn nicge 1, 7- di met hyl -1 H

dep %eészll%r# dgaz%&égg-ﬁp'p }oxy) - N-net hyl pyri di ne- 2- car boxami de,
(v) the conpound wherein R3 is substituted
heteroaryl methyl, R2 is 4-piperidinyl bearing a
substituent at the 1- 15 position, (vi) the conpound
wherein R2 is substituted 8-oxo-5-thia-|-
aza-bicyclo[4.2.0]oct-2-en-7-yl, and (vii)
7-ethyl-1-methyl -N-[4-(trifluoronethoxy)phenyl]-5-
(trifluoromethyl)-1H benzi m dazol - 2-am ne and
7-ethenyl -1- 20
met hyl - N-[4-(trifl uoronet hoxy)phenyl]-5-(trifluorometh
yl)- 1H benzi m dazol - 2-am ne are excluded; or a salt
thereof. 2. A prodrug of the conpound according to
claim1l. 3. The conpound according to claim1l wherein
Rl is an 25 optionally substituted acyclic branched
C3_11 hydrocarbyl. WO 2006/116412 PCT/ US2006/ 015646
244 4. The conpound according to claim1l wherein RL is
an optionally substituted C6_10 aryl. 5. The conpound
according to claim1 wherein RL is an
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15

20

optionally substituted C-linked 5- to 14-nenbered 5

heterocyclic group or N-linked 5- to 10-nenbered
whedenoaiy! group. 6. The conpound accordi ng PCFUER06015646

1 wherein Xis -NR3- (wherein R3 is as defined in

claim1). 7. The conpound acggsding to claim6 wherein

R3 is nethyl, 10 ethyl or hydroxyethyl. 8. The

compound according to claim1 wherein Y' is CR3a, Y2

is CR3b, and Y3 is CR3 (wherein R3a, R 3b and Rao are

i ndependently a hydrogen, -f ? @kogen, a nitro, a cyano,

an optionally substltuted %: 4 hydrocarbyl, an

opt 0 Y. an
R i D L LS
optlonally substituted am no or an acyl contalnlng up
t®'4 carbon atons. 9. The conpound according to claim
8 |wherein R3a is a hydrogen, a hal ogen, a cyano, an
[ Iy substltuted Cl1_3 20 alkyl, or an
substltut 1 3 al koxy, Rlb is a
5$"§ Ad Ricis a ydrogen. 10. The conmpound
Mg toR?I aim9 wherein R3a is chlorine,
brom ne, nethoxy or nmethyl. 11. The conpound accordi ng
to claim1 wherein one of Y 25 Y2 and Y3 is
wheireiggelh. W 20 6/OPLETE IHGT/ BSkeb6Lotse46hydascapbyl, an
The conpound according to claim 1l wherein R2 is an
opgpongAall y ssbbsiitugedd 06 lidkad)| hertempaymtliishaldnoup, an

substituted 5- to 8-nenbered heterocyclic group.
optionally substituted N-linked heteroaryl group or an acyl,

provided that methyl, and trifluoromethyl are excluded;

R®> is an optionally substituted cyclic hydrocarbyl or an
optionally substituted heterocyclic group, provided that 2-
[2-(1,1-dimethylethyl)phenyloxy]-3-pyridinyl is excluded;

X is oxygen, sulfur or -NR’- (wherein R® is a hydrogen, an
optionally substituted hydrocarbyl or an acyl):;

Y', Y? and Y® are each an optionally substituted carbon or a
nitrogen, provided that one or less of Y!, Y? and Y® is
nitrogen; and

Zz is a bond, -CO-, oxygen, sulfur, -S0-, -SO0,-, —NR4—, -NR*-
alk-, -CONR'- or -NR’CO- (wherein alk is an optionally
substituted Ci;-4 alkylene and R' is a hydrogen, an
optionally substituted hydrocarbyl or an acyl);

provided that (i) the compound wherein X is -NH-, and R? is
an optionally substituted thiophene ring,

(1i) the compound wherein R! is cyano, Y® is carbon which
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13. The conpound according to claiml1 wherein R2 is
phenyl 5 which is 2,4,6-trisubstituted,

WQ2ebsA1d412 substituted or 2,4- disubstituted. 1BCT/UB®06/015646
conmpound according to claim1 wherein Z is -NR4-
(wherein R4 is as defined ipgglaim1l), or oxygen. 15.
The conpound according to claim 14 wherein R4 is a 10
hydrogen. 16. The conpound according to claim1 which

I S
is y'%ﬁb%&&@ﬁ%éé‘”E%D@HY'QWQ@HﬁN|p@%@ﬁtﬁtlﬁkﬁfethytﬁhenwhree

t hyl - 1H benzi m dazol - 2- am ne,

A- - 2= et - B {yet b - ' ik
sl R, SPOP U S LRI L 05 ot -

N-(4- br onp- 2- met hoxy- 6- met hyl phenyl ) -4-chl oro-7-(1-
mayetéloyﬁnbraogllr%;-’l - met hyl - 1H benzi m dazol - 2- am ne,

. A-chl -2-(2, 45 di chl - B - - —1 -
gy e G- et 1 € 10 Gt oy Ao g7 {dmetey1 -1
N- (4-chl - 2- met hoxy- 6- et hyl ph [)-7-(1-ethyl I

benziml -%éié&f%$§@¥§%%$5%ﬂ?ﬂagoﬁ-g?gn?ne,(ore Y PTORY
2-(2,4-dich] - 6- net hyl -7-(1: et hyl [): 45

o) et hoxyt TORERNA< | T beLI i aasapesng) g okp b PREp bR -1
17. A _process for producing the conpound according to

benpninida el (#F P CHMprFes®Placti ng a conpound

represented by WO 2006/ 116412 PCT/USZOOG/?15646 %4?
c) the formul a: 6Ri[ ¢taBlylamino) carbonothioylfamino}-2-1(2, 6-

dichlorophenyl)amino]-1l-methyl-1H-benzimidazole-7-
carboxamide,

(iv) 4-({2-[(4-chlorophenyl)amino]-1,7-dimethyl-1H-
benzimidazol-5-yl}oxy)-N-methylpyridine-2-carboxamide,

(v) the compound wherein R® is substituted heterocarylmethyl,
R®> is 4-piperidinyl Dbearing a substituent at the 1-
position,

(vi) the compound wherein R? is substituted 8-oxo-5-thia-1-
aza-bicyclo[4.2.0]oct-2-en-7-yl, and

(vii) 7-ethyl-1-methyl-N-[4- (trifluoromethoxy)phenyl]~5-
(trifluoromethyl)-1H-benzimidazol-2-amine and 7-ethenyl-1-
methyl-N-[4- (trifluoromethoxy)phenyl]-5- (trifluoromethyl) -
1H-benzimidazol-2-amine

are excluded; or a salt thereof.

2. A prodrug of the compound according to claim 1.

3. The compound according to claim 1 wherein R' is an

optionally substituted acyclic branched Cs-u hydrocarbyl.
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Y2 />L (I ) CGYL Nwherein L represents a | eaving
group selected from hal ogen atom sul fonyl oxy group
wa@paeaosioxy group, and other 5 synbols are aBCTESI00€015646
inclaiml, with a conpound represented by the
formula: R2-ZH (H) wherein gagch synbol is as defined
in claiml. 18. A pharmaceutical conposition which
conprises the 10 conpound according to claim1. 19. A
CRF receptor antagoni st which is the conpound
4. r'epeesentsshihy thederimy acbl 'diafd 13 WhebeAXZ R* NiRZ an
Y wherein RL is an optionally substituted hydrocarbyl,
optdBnata Rhjrnallut substj t yied  C | inked heterocyclic
group, "an optionally substituted N-|linked heteroaryl

5, 9rauyp, @oﬁ%éﬂgd %bé%%@%%%;%?%éf%ﬁw eptinalidy r! is an

substituted cyclic or an optionally

subst.i-t ut ed, het.er.ocyclic gr , )06/ 412 4 _.
opt&%?x A gﬁ%ﬁﬁﬁﬂ% éLfEerA“D %9 116 14ﬁ%qmbered

2006/ 0: X 1s oxygen, sulfur or -N
het%v\r%%ry%lricngfosupa ohly%—q}.%enq{ec?%— to 10-membered heterocaryl

group.

6. The compound according to -claim 1 wherein X is ~NR*-
(wherein R® is as defined in claim 1).

7. The compound according to claim 6 wherein R® is methyl,
ethyl or hydroxyethyl.

8. The compound according to claim 1 wherein Y' is CR%,
¥2 is CR®, and Y® is CR* (wherein R%®, R*® and R’ are
independently a hydrogen, a halogen, a nitro, a cyano, an
optionally substituted Cj;.4 hydrocarbyl, an optionally
substituted C;-; hydrocarbyloxy, an optionally substituted
Ci4 hydrocarbylthio, an optionally substituted amino or an
acyl containing up to 4 carbon atoms.

9. The compound according to claim 8 wherein R% is a
hydrogen, a halogen, a cyano, an optionally substituted Cj-3
alkyl, or an optionally substituted Ci;-3 alkoxy, R¥® is a
hydrogen, and R is a hydrogen.

10. The compound according to claim 9 wherein R is
chlorine, bromine, methoxy or methyl.

11. The compound according to claim 1 wherein one of Yt,

¥? and Y® is nitrogen.
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optionally substituted hydrocarbyl or an acyl); Y1, Y2

and Y3 are each an optionally substituted carbon or a
woRsogan, provi ded that one or |less of Y1, Y2PeErusS2086/015646

is 5 nitrogen; Zis a bond, -CO, oxygen, sulfur,

-SO, -SM2--, -NR 4-, -NR4- g}k-, -CONR4- or -NRACO

(wherein alk is an optionally "substituted C1 4

al kyl ene and R4 is a hydrogen, an optionally

substitut ed hydrocarbyl or an acyl); or a salt 10

Vi saste SreretaT i Padpfl NP Ufe ffenie an
t dth f
rRRA T 3%“’5%%3@“36 0 Lo Peflopt BF anfRgorfeiionally

15 Th hod di
Su%l%gcgm%f&% ere _ﬁféenaqesreeigiletﬁé%ﬁg’eci g tEg%DClg 'ng to

13Pre glnted i S se ected rom affectlve di sorder,
dep §sICOMPSMTEAGHRE D W E 1M he OrFre bRt oks phenyl

bagonl st according to claim_ 19 for manufacturing a
mént* ot HrRRSitg sl 220 rdamiabst idiweabeor 2, 4-

wherein a CRF receptor is inplicated. 23. The use
diguPsitdithgeCo clai m 22 wherein the di sease being

treated or prevented is selected fromaffective

14di sdhgercomrpied sponovdinaxiet wlads 1A pharshoed iial -NR*-

ConpOSItlon for preventlng or 25 treating a disease
(wiygseannRa CRFasedepioedi snj ophinal pd, oVM02066h116412

PCT/ US2006/ 015646 248 whi ch conprises the CRF
15k ecBprorcamtagoni stccaccdndi ngot @laim 14 wherein RY is a
hydrogen.
16. The compound according to claim 1 which is
NL(4—chloro—2—methoxy—6-methylphenyl)—7—(2—ethylphenyl)—l—
methyl-1H-benzimidazol-2-amine,
N;(4—bromo—2—methoxy—6—methylphenyl)—7—(3,5—diethyl—1H¥
pyrazol-1-yl)-l-methyl-1H-benzimidazol-2-amine,
N;(4—bromo~2—methoxy-6—methylphenyl)—4—chloro—7—(l—
ethylpropyl)—l—methyl—lH;benzimidazol—Z—amine,
4—chloro~2—(2,4—dichloro—6—methylphenoxy)—7—(1—
ethylpropyl)~l-methyl-1H-benzimidazole,
N;(4—chloro—2—methoxy—6—methylphenyl)—7—(1—ethylpropyl)—
1,4-dimethyl~-1H-benzimidazol-2-amine, or
2—(2,4—dichloro—6—methylphenoxy)—7—(1—ethylpropyl)— ~
methoxy-l-methyl-1H-benzimidazole, or a salt thereof.

17. A process for producing the compound according to

claim 1, which comprises reacting a compound represented by
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claim19. 25. The pharmaceutical conposition according

to claim?24 wherein the disease being treated or
wee@eani4erl i s selected 5 from affective di sorBPEr/S2006/015646

depressi on or anxiety.

246

the formula:

R’l
Y37 N
| N/}L (i)

wherein L represents a leaving group selected from halogen
atom, sulfonyloxy group and acyloxy group, and other
symbols are as defined in claim 1, with a compound
represented by the formula:

R>=ZH  (ii)

wherein each symbol is as defined in claim 1.

18. A pharmaceutical composition which comprises the
compound according to claim 1.

1. A CRF receptor antagonist which is the compound

represented by the formula (I'):

R1
L, || )=z
Y§Y1 N \Rz

wherein R' is an optionally substituted hydrocarbyl, an
optionally substituted C-linked heterocyclic group, an
optionally substituted N-linked heteroaryl group, a cyano
or an acyl;

R? is an optionally substituted cyclic hydrocarbyl or an

optionally substituted heterocyclic group;
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WO 2006/116412 PCT/US2006/015646
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X 1is oxygen, sulfur or -NR3- (wherein R® is a hydrogen, an
optionally substituted hydrocarbyl or an acyl):;

Y', Y% and Y® are each an optionally substituted carbon or a
nitrogen, provided that one or less of Y!, Y¥? and Y° 1is
nitrogen;

7 is a bond, -CO-, oxygen, sulfur, -SO-, -SO0,-, -NR*-, -NR*-
alk-, -CONR*- or -NR'CO- (wherein alk is an optionally
substituted Cj;4 alkylene and R® is a hydrogen, an
optionally substituted hydrocarbyl or an acyl); or a salt
thereof.

20. A method for treating or preventing a disease wherein
a CRF receptor is implicated, which comprises administering
to a subject in need thereof an effective amount of the CRF
receptor antagonist according to claim 19.

21. The method according to claim 20 wherein the disease
being treated or prevented is selected from affective
disorder, depression or anxiety.

22. Use of the CRF receptor antagonist according to claim
19 for manufacturing a medicament for preventing or
treating a disease wherein a CRF receptor is implicated.

23. The use according to claim 22 wherein the disease
being treated or prevented 1is selected from affective
disordef, depression or anxiety.

24. A pharmaceutical composition for preventing or

treating a disease wherein a CRF receptor is implicated,
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which comprises the CRF receptor antagonist according to
claim 19.

25. The pharmaceutical composition according to claim 24
wherein the disease being treated or prevented is selected

from affective disorder, depression or anxiety.



