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WD 2005/ 021539 PCT/ | B2004/ 002741 BENZI M DAZOLONE
COMPOUNDS HAVI NG 5- HT4 RECEPTOR AGONI STI C ACTI VI TY

waewmbn2isad Field This invention relates to novRCT/IB2004/002741

benzi m dazol one conpounds. These 5 conpounds have
sel ective 5-HT4 receptor agonistic act|V|ty The
present |nvent|on

conposition, a LoMIDAZOL JNDS conpri si ng
th b f i~
co(ne dlat ?‘éeﬂgwl §%g[f% %dgﬁgék@ﬁ@%ﬂ& ﬂpm

BachigealWieldArt 10 | n general, 5-HT4 receptor agonists
are found to be useful for the treatnment of _a variety

of di Shigdreention relaiss ipnaveblegimidarolons comupungs. s Hcse
goa}ﬁrégu?ldphgﬂzfjée% 1v95‘°1—??5r@cetpl Ong{;ﬁlbﬁc 58%%1?,' tThQ 1%9(5 "ﬁ{ventlon

cer dyspepsi a, func dyspeps |ta

Q@Mﬂla’ceﬂb@;ﬂ@ﬂiﬁa&duﬁ&él coﬁ@ﬁ&hb@,&t thethod dt]ﬁrmp&n‘aand use
esophagitis, gastroesopha di sease, nause
ewnpiisng terbovrcayraads fﬂfg]@“a Atmapt o disease @néxt@éég@dlated by

g@g@recep?orddfg er, 15 enesis, mgraine, neurol ogical
ase; paln, Gar di ovascul ar di sorders, cardiac

Batlkdrofind Aygart arrhythm a, di abetes and apnea
syndrone (See TiPs, 1992, 13, 141; Ford A P.
et aI In ggmeral, ReH T4 RSGDIor AZPYTLs 'S, 016‘13130 beypefik s Fhecﬁre%mem of

%é’ P%&%y 8{ %F%eﬁ[')s’ﬁg %}goeg'(%)gégefg ?eﬂu% ggr’ %Q%F (#IEthlal disease,

iPmdgEty disorfér, foiraret dys éﬁmd\lfur@tloﬁdl dysphspeiagirritable bowel
orsch./Drug Res., 1993, 43 20 913; Kaumann A et

ngndromla(}B)Sh, cg@ﬁmagggkfb{sgegla gqg)ghagqﬂ Zasipesephggeral disease,

For /
18931 ity gl BRI e bt By
Eﬁ%SIE NBigtdifa heRdlogadal disedre] Ren, chidivwsdulatilisdless, rcﬁhh& failure,
if there were EFOVIded 5- recept or agoni sts mh

heartamtytlomiidia ¢te$:@pt @nea@mﬁkm eadiPuilPPesl3, d4l; FordA P.

e e e R N e i e

m@@,@rﬁéedo@m&iﬂ&dml ¥ &ql fEPEUloss] 56, 391 sBbakaed . Et al.,
Conpound A WO 2005/ 021539 PCT/ | B2004/ 002741 2

DSIP1Ee217 6di Reinmeli Me Mz chald drdiean & ovsshpBurgiBesas 993, 43,
31 3Tl S Pk & aP MBI ¥ Sriedebira! 03684, 344, 150; and Romanelli M.

N. et al., Arzheim Forsch. /Drug Res., 1993, 43, 913). Also, Mosapride is known to be

useful for the treatment of diabetes.

It would be desirable if there wefe provided 5-HT4 receptor agonists which
have more 5HT;, receptor agonistic activities.

US5223511 discloses benzimidazole compounds as 5-HT4 receptor

antagonists. Especially, compounds represented by the following formula is

O>\—NH N
ot "
N

disclosed:

Compound A
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O/-( .N ~_NH ~/ Conmpound B 5 W99/17772 di scl oses
benzi m dazol one conpounds as 5-HT4 receptor agonists

w@nasoe1sant agoni sts.  fornmula is disclosed: ESperiB0d4002741

conmpounds represented by the foll owi ng Conpound C
W94/ 00449 di scl oses benzi m dazol one conpounds as

5-HT4 ' . .10 d/ 5- .
ant ago %?é@%ﬁk&ﬁef n‘“&‘%ﬁ%% }%’g‘égqr}@iﬂ%ré‘g%ﬁ%—gjiwe?eﬁ?r
faﬂt' SHEg E@;eeiuhﬁ dofnpdbiadd I@ﬁl%gentéa by le fald\!bingf&%m?@gnd

ereis need to provi de new 5-HI4 agoni 3ts t hat
drselog@bd dr ug candidates. In particular, preferred
conmpounds shoul d bi nd pote to the 5-HT4 recept or
whi | st 15 showing ligtle Nr ot her receptors
and show functi onal NI agoni sts. They shoul d

be wel | absorbed<frointhe gastrointestinal tract, be
net abolically d possess favorabl e
phar macoki neti c~properti es. Wien targeted agai nst

receptors in the central nervous systemthey shoul d

cross the blood braifn barrier freel y@nd whe
targeted sel ectively against recepto ‘?PP‘E‘HEB

per i phey@do/ MerMQlise1sks b&Hirh fa%xoﬁll;@w Jils 2305-@{1%@@&){&

bl ood brain barrier. They sh on-toxi c and
dgorsts amdzimearﬁ@mstsd e Hsppedlya bémpomninpsmmebated dyrths fatibeihg
t he, fol} ng formula is WD 2005/ 021539
B ol 741 3 effects. Further more, the ideal
drug candidate will exist in Fcal formthat is

stabl e, non-hygrosc d ea fornmul ated. Brief
Di scl osure of tle I@ as now surprisingly
been found that unds of this invention have
strong sel HT4 agoni stic activity, and thus
are useful ,iy Ot reatment of disease conditions
nmedi ated b %act ivity such as gastroesophageal
reflux disease astrointestinal di ceafpoungdaStric

nmotility disorder, non-ulcer dyspepsia, functional
dy's pep¥ QI4/00440 digslesen bepgimidperiprmeoninomsgls as 5-HT, agonists or

E&QQ&J&%&&?& 5-% Bﬁﬁ%bﬁsts.esﬁéﬁé@ﬁh&' c%mpounds represented by the

following formula is disclosed:
o
M—NH

Cop
A

There is a need to provide new 5-HT, agonists that are good drug candidates.

Compound D

In particular, preferred compounds should bind potently to the 5-HT4 receptor whilst
showing little affinity for other receptors and show functional activity as agonists.
They should be well absorbed from the gastrointestinal tract, be metabolically stable
and possess favorable pharmacokinetic properties. When targeted against receptors in
the central nervous system they should cross the blood brain barrier freely and when
targeted selectively against receptors in the peripheral nervous system they should not

cross the blood brain barrier. They should be non-toxic and demonstrate few side-
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.glrseqsg,gc%o t1’v8 ﬁ%s%rde}? R n%eégs ilnf%am% Or?e:ll)a?lo éléalm&ageo un ds

10 gastroesophageral disease, nausea, central nervous
system di sease, Al zheiner's disease, cognitive

wale@®enzkssy enesi s, mgrai ne, neurol ogi cal di SeBGSE]B2004/002741

pai n, cardi ovascul ar di sordders, cardiac failure,
heart arrhythm a, diabetes and apnea syndrone

(especially caused hy an opioid m.ni.strati.o
#hipaih Eprtherore, &Wéaﬂd%qudrf@tepw@ﬁ%it g 3%%199340%W i§

B el o R O o O omgiti on i s

known to have a potenti al I|ab|I|ty to produce fatal
cardl ac arrhythm as of Torsades de Pointes (TdP). The
ardi ac action potenti al

St 8 A o T

WrdrpdieRvtivd 5-@m4fa@6rnl§ﬂikr kcftiwtgl UhdttbudQFe psefilofog éie tesarmau off
as Ci sapride and 20 Terfenadine, are known to be

é’é?@ﬂ pommsgmch%tgd b hngedivity |S%@k@rga§@eﬁephagewﬂ%ﬁlsease

sttr01 s{f/‘%%l?&%%%%%&tﬂc gﬁot P)aé'gorgsx? n(r)rlﬁtggzg} gﬂ(% nﬁ)stf% ffﬂlliéﬁtonal
ﬁﬁdpcgﬂfﬁﬁﬁr{té&ﬂeb&%l@ﬁdﬂéfﬁmﬂ ednstipstion, dy@@pslg,adsem&ms

3Hl dofetilide binding, which can predict
Eqsttopsop agerai@@qegsq, pausgg, qup@n@ﬁ@b}ﬁ g'stang]rseasy;a Alzheimer’s

FiReen good

aRaRivRdcuRA disidets, bﬁdialc(ﬁhlure,(l@drt aahyhidia, tdYabete@\un@ apiici N
binding affinity, |ess drug-drug_ interaction, and

@a@mm@(@malb/ cansadityi Wplqlﬁ@dlﬂiifégéﬂﬁlpn} nvention

des
grhg\r“ E LHe[‘r ?}Hﬁ%glgi g g&e é)rgse 1nv elrogobg%\ﬂ%e&ﬁéedﬁT
ﬁ#@&g@ﬁé@gﬁlrﬁ@aﬁélﬁgg%lﬂ ]into‘R3rdfﬁﬁé fPmAET). BY protonghtion

O 11 R (1) wherein t represents a

tsdtnommdy bavea poteniial habilitgtogmedusefatalsrdiae amhythwiaseif digrsades

fr carbon

s PR DLy e oy oo o Sanled B o gu 6h wes
sidpatitd éﬁ&@léﬁ’d‘ue]to 18 aftiGtRghé HERE SothRALPERARBL. | Wor example,
sel ected fromthe
drugs withdrawn from the market due to QT prolongation, such as Cisapride and
Terfenadine, are known to be potent HERG potassium channel blocker (Expert
Opinion of Pharmacotherapy.; 2, pp947-973, 2000) Inhibitory activity at HERG
channel was estimated from affinity for HERG type potassium channel was
investigated by checking [*H]dofetilide binding, which can predict inhibitory activity
at HERG channel (Eur. J. Pharmacol., 430, pp147-148, 2001).

The compounds of the present invention may show less toxicity, good
absorption, distribution, good solubility, low protein binding affinity, less drug-drug
interaction, and good metabolic stability.

The present invention provides a compound of the following formula (I) or a

pharmaceutically acceptable salt thereof.
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group consisting of substituents al; A represents an
al kyl ene group having from1l to 4 carbon atons; B

WO epsesEsd s a coval ent bond or an al kyl ene gr oRQI/IB20041Y2741

from1l to 5 carbon atons, 4and sai d al kyl ene group
bei ng unsubstituted or substituted by an oxo group
when R3 10 represents a heterocyclic group; Rl
represents an isopropyl gr Q_4 cyclopentyl group
R2 i ndependergly rep-e s a hdkogen atom or an al kyl
group havi ng om¥ to 4 carbon atons; mis 0, 1, 2,
3 or 4; and R$§Téﬂ sents 15 (i) a cycloal kyl group

[ to 8 carbon atons, and said cycl oal kyl

o]7 _hei n (yuted by 1 to 5 substituents
Fﬁggﬁ Ei%gtted from the group consisting of
substituents ‘a2, or (ii) a heterocyclic group having
from3 to 8 aR@)rrs, and said heterocyclic group being
unsubstituted or s tituted by 1 to 5 substituents
i ndependently 20 sel’‘ected fromthe group consisting of
sHbsld tuents (3, said substituents a' are
I ndependent|ly selected froma hydroxy group and an
Het represgito o petesmiyclicsgrosp hévirgbse gifrogemreatpmg tpwhidh it hipds
elected froma_hydrox roup, . am nq. group,. a
st SRt dreatbom AT grd i ReBrongels Shik Seind,
ﬁ%ﬁ&ﬂm}%& QFBubsttuta PK iéd 4 sbRtiflcRidRn APEn AP sKIBK YA BoRUBe
aving froml to 4 carbon atons; and said Substituents
Groap eondidizpefdebititensai'ect ed from a hydroxy group, a
hydr oxy WO 2005/ 021539 PCT/ | B2004/ 002741 5
Auseiepania aplkylryg srgrp havingfiray! 1orbearaon gomsear bon
t oNs cal r , ' F
BBl S PR b BB B R A o o o atoms,
il 981 slubIshd fletp Beiak itbubsgiudidorauitiigted boam bxb gratip when R
carbon atons and a carbarnoyl group, Al so, the present
repyespts 8 elgrasytleiegrouPiphar maceut i cal conposition for
he 5 treatnent of disease ndi t.i ons..nedi at ed by
B FrprevaBaptopromh et R R asy IRl ™ “uni ch
RS E?Rfeb&ﬁﬁn@ﬁf@lpfﬁs%tﬁ hihA bR a®al 6 HUMIA Groud having from 1 to 4
therapeutically effective amount of a conpound of
f oraatom afdnps; am isghds Anteudiandl | y acceptable salts
g@er eof . Further, the present invention also provides
bFAPSTESeut i cal conposition for the treatnent of
di ypases, §eloaklyeeolip ARWiAS HInPS $9P BABER htohRf httsaid cycloalkyl
di sease, 10 gasStrointestinal disease, gastric nDtI|Itg
di sor dergroupobeing substitysidspkicad sibatiwents madepentiestly pelecied from
irritable bowel syndr orps é"BSé? consti pati on,
dyspepsitg‘? ZIOUB SPBIME L substitu nts o”, or

(i)  aheterocyclic group having from 3 to 8 atoms, and said heterocyclic group

being unsubstituted or substituted by 1 to 5 substituents independently
selected from the group consisting of substituents 3,
said substituents o' are independently selected from a hydroxy group and an amino
group;
said substituents o are independently selected from a hydroxy group, an amino
group, a hydroxy-substituted alkyl group having from 1 to 4 carbon atoms, a carboxyl
group and an alkoxy group having from 1 to 4 carbon atoms; and

said substituents B are independently selected from a hydroxy group, a hydroxy-
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gastroesophageral di sease, nausea, central nervous
system di sease, Al zheiner's disease, cognitive

waele@snelssy enesi s, mgrai ne, neurol ogi cal di seBSEIB2004/002741

pai n, cardi ovascul ar di sorders, cardiac failure, heart

arrhythm a, diabetes and apnea 15 syndrone, or the

like, [ Co ises.a therapeutically effective .

st GO AT B o it GO} BRoRR: 49 gmino
ot $n B f%if&gp?hw fibit POLEIER] Som8 dn antiRgREBEHuMA hityl

gﬁg?érnacgb [ allyggcceptable carr?ef. Algo, t he ! @y

grepdnayingrivant tod cprbouiathess andreedanteanai gtdup, t r eat ment

Conai { Ae iegursEE Gl oo PR F D gee Pl O os ion for the

g;gl 3 st ] delgétépéa&?ﬁg }dggéﬁaﬁl%J | %5 %e?%f ecti d\}’eﬁlaare}%hlﬁtgla'gfgn zsaubJ ect,
evigineoneprizes ddministeringltd said sphyactrmtherapeuwtmblly effientiop timlolnat of a
salts thereof. Further, the present.jnvention
EPBDPEROTformla (g of Bharmeeewtaceﬁx arsptable seifetheigrEease

condi t ?ﬁﬁﬁer,atﬁ ?FégéﬁtQH%t@H Q%6 gm&:\H{jés Hzﬂﬁgceu{ibag co?iposition for
present 1 nventiron provides use of the conmpound o

o tresbiaer(t b dideased selemedkfivinqakiryesapitagpilabilex diaddss,

thereof in the 25 manufacture of a nedi canent for the

gﬁm%ﬁ%nab&?qﬁsg@ggtgc aupidity ﬁ@ﬂ@eﬁé’ﬁprﬂl‘é’fa dyspepsia.ffractional
AP R Eble Yol b RSP bR, Slpep{jiiysophasits

ighitagslep b peralalishase; agesta entthlseivieis Sysan aisehed Adsheimer’s
above. Al so, the present invention provjides a conpound
dscpssecqsaiiiveisogdar opeie migning, pewsplogicabdiseash dalof : WO
EXARIAChT Yidotddrd, BAARY BRGL HoarGrRytfhibiChial ¥R anfiaphtd
erein “représents ‘a hydrogen om’or a
Bymiroecdrithegliley; thich ddedpriseps eRpipesti@llpeteetde)ehduit of the
gr oup having one nitrogen atom to which B binds 5
przagidagologe eorppemdpiifernmule 6 pbiis phasmaccusigellsagceptable salt

i .bej | d bsti d
AR 5 B PR e BRBERE ' Gt Cot o From t he

group @odstietpréieniohventRatprb ey Smaihod Af BRAFAERHI Sf dhammal,
al kyl ene group having from1l to 4 carbon atons; B

inshrdingabuman, do taitardisesenernsitions mgdigiedbeSgF oupcartar g

froml.to 5 carbon atons 0 _and. sai d .al kvl en [ oup-
et uRist bRl PP Ben P e) SR S g npiReaty
wie@ivdamduaPéEsetfoudd bE FahRty ) bicpHaratdutiéRly acceptable salts

represents . . _
thereof. Further, the present invention provides a method for the treatment of the

disease conditions as mentioned above. Furthermore, the present invention provides
use of the compound of formula (I) or pharmaceutically acceptable salts thereof in the
manufacture of a medicament for the treatment of disease conditions mediated by 5-
HT, receptor activity, in a mammalian subject. The conditions mediated by 5-HT4
receptor activity include those diseases or disorders described as above.

Also, the present invention provides a compound of the following formula

(2-A’) or a salt thereof:
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(i) a cycloal kyl group having from3 to 8 carbon
atons, and said cycl oal kyl group being substituted by

wa23408/02153ubst i t uent s i ndependent|ly sel ect ed frpeT/1B2604/002741

the group consisting of subgtituents a2, or (ii) a

het erocyclic group having from3 to 8 atons, and said

het erocyclic group being unsub:% ituted or substltuted

by 1 to 5 substituents |ndep Fg sel ected from

the group consisting of ATbStituen said

substituents al arRaLmQEpendently selected froma

hydr oxy group and an amno 20 group; said

substituents a2 are |ndepenﬂéﬁﬂly selected froma

g%groxy group, an am no group, a hydroxy-substituted
group having from1l to 4 carbon atons, a

3 Qi‘%@% aV|ngfrom1to4
car %ﬁﬁé@g‘%soa%} aéng goz?? gr su ?ﬁcgfeggﬁ ng are

iHred egpecsdats tal hetesedyeli¢ gabup haning ohy dittgyn grooy po whidhyBibindy
25 substituted al kyl group having fromJ]1 to 4 carbon
diresty, and Eamgbieyd ca@b%\ﬁaomarﬁnéﬁﬁ eteg?fey&éc SEONP eI
gﬁ&fﬁgtlﬁl?eﬁl' Jllgul;srt i? 184 G QJEﬁl?st il @éhtly selected from the
am no-su stltute group havin Prom 1
gﬁfub%nemlgsotaablsmum@’armyl group, Detailed
Description of the Invention WO 2005/ 021539

AGTPTIeBR09 3 allyzirag gropp hgvigs é‘@nhéﬁceﬂ arbph atopss m

|
#ﬁar\e?%%rag %c%vatleﬂlgé% %‘mq‘gbﬂ hgvrlgg §80 Iafr:%%:] gag on atoms,
ahle Ehlealk/yi\dnél gfaﬂglbetdgm@mtlﬁ&e@eeﬁbbteﬁedrby afnhﬁotg%uﬁ when R’

al kyl ene’ nmeans straight or branched chain 5
m@aemsedxem@nyehq: grogayving 1 to 4 carbon atons,
Epcludln% but not limted to nethyl ene, ethylene,
ne, |sopropylene n-butyl ene, isobutylene,
secgput Yi lﬁyf M@Qflﬁn 3158 caok ¥tdRie and hid &ycloalkyl
represents pre erab a met hyl ene group, an et hyl ene
group orgraupbeipg tslénetugecblubpl tad stdvspttenerlacﬁﬂpyn@nﬂy selected from

T i g T e
A4 ei’h, e term
n al n t r

43‘? at ed eté cyclﬁ] vidd B0} at%og ang e neAddclic group

sat V|ng 1 to 5 carbon atons,

i ncl udi nmngmﬂsuhsﬁtuﬂed ot subdtitutednbst hid iasldzstltwnﬂsyﬂl@pmdenﬂy
n- pr opyl ene, |sopropylene n- but¥lene i sgbut yl ene,

sec- but ys,e@,e ted frqm the group consisting of substituents B,

said substituents o' are independently selected from a hydroxy group and an amino

group,

said substituents o are independently selected from a hydroxy group, an amino
group, a hydroxy-substituted alkyl group having from 1 to 4 carbon atoms, a carboxyl
group and an alkoxy group having from 1 to 4 carbon atoms; and

said substituents P are independently selected from a hydroxy group, a hydroxy-
substituted alkyl group having from 1 to 4 carbon atoms, a carboxyl group, an amino
group, an alkyl group having from 1 to 4 carbon atoms, an amino-substituted alkyl

group having from 1 to 4 carbon atoms and a carbamoyl group,

Detailed Description of the Invention
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butyl ene, n-pentyl ene, isopentylene, sec-pentyl ene,
tert-pentylene. The "al kylene" in 15 "B" represents

w@e@beeEbd y an al kyl ene group having from 1 torPdI/mE0GN02741

atons; nore preferably an7al kyl ene group having from
1 to 3 carbon atonms; nuch nore preferably a nethylene

AT e B PG
bf¥ne SRR SAE R ap§ OBl 10 PLAE: Adths dhelgy Pref er ably
In

0 or chloro. used herern, the term"al kyl"

in Y ; "al kyl" of~%a hydroxy- tituted athyl
up" HBrdg "an OX M dr oup g NrFom cNarF-bon
atons/in "substitdents a2 ; "akkyl" in "shbsM tuents

(3"; and "alRyl" of "a hydroxy-substituted al kyl ’

group”" and "an am no-substituted al kyl group” in
"sybstituents (3" nmean stragkt or branched chain
satwrated radicals having(l to N carbon atons,

incf uding, but not limted to 25 nethyl, ethyl,

n-p I sopropyh, n- sobutyl, sec-butyl,
tert-butyl. As uSed herein, the term"cycloal kyl" in

"R3" Aeaps eré€ih] the adriylallgnend) in NAY inkgnSstiighl o¢ dranolred chain
atons, such as cycl opropyl, cyclobutyl, cyclopentyl,
saparnisH aadicals eyipp bty éza;gs@ afouis; 1Rl hpbiot Jimitpd 1O methylene,
cycl ohept yi o ST=Y 3
FUFGRE RBEpysG Fropfoolenr SO ELE ss SRS AC0 Rl ne 118
witiehe "B "aN§/16de" DT A7 Rhr@ets drefembly tbyleh® group, an ethylene
preferably has 2 to 6 carbon atons and 1 to 3

novp b a PPy lene geoups mege prefaratdy A ynethylens grammey an ethylene group;

iperidinyl, 5 rphol i nyl (i ncl udi ng nor phol i no),
%Vgtrpgls 'eﬁ%?@egﬁeﬁe&“?“& nyl, piperazinyl,
tetrahydropyrazol yl, pyrazolinyl, tetrahydropyranyl

and etc. The term"treating"”, as used herein, refers )
to redensédigreia) theydray fablgyleneitin 5Bt inrgns straglyros §raseked chain

S0 aRdiFals BrviBE 1 10 oftbRR s, Siru e bbLAT o flbmytene,
Q@h?ﬁﬁéi%p@byleﬁélQ;i,c%)'hﬁfj/leny‘;ﬁbﬁt%ldﬁb;'f%lﬁﬂ&lﬁﬁﬂkéc—&ﬁyl‘éﬁ@,_dert—

10" herein refers to the act of treating, as "treating"
butyldeé,impehtylems diopertlylenag bes-pentplepe, gérspeniylenonfwiatkydene” in

ormula (1) g IS invention js.that erei t
1B Fossns it eb B ARIFE GBS Bemedord Gho s more
i :
By LI 15, AR At oty
s eletiniant drougnort drectiyylengerown Sudhdr mgore preferablyiamethylsnegroup.

and A represents an al | ene o) having from,1 tp 3
car bonAgE)l%quherem, the termmila ogen’g En “R*means ﬂuoro, éﬂloro, Broto and

iodo, preferably fluoro or chloro.

As used herein, the term “alkyl” in “R?”; “alkyl” of “a hydroxy-substituted
alkyl group” and “an alkoxy group having from 1 to 4 carbon atoms” in “substituents
o “alkyl“ in “substituents p”; and “alkyl” of “a hydroxy-substituted alkyl group”
and “an amino-substituted alkyl group” in “substituents " mean straight or branched
chain saturated radicals having 1 to 4 carbon atoms, including, but not limited to
methyl, ethyl, #n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl.

As used herein, the term “cycloalkyl” in “R*” means cyclic alkyl group

having 3 to 8 carbon atoms, such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, -
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A nore preferred conpound of formula (I) of this
invention is that wherein Het represents a group of

wo eoost@3and this group bei ng unsubstituted orPCT/IB2004/002741

substituted by one substituent selected fromthe 20
group consi sting of substituents al; A represents an
%/I en ‘g’r]gw rawn from1l to 2 carbon atons; B
F t iyl @t Ele group haV|ngfrom1to4carbon
at ons, b » t]
SUbst | e e e Rl 5 Hing
véichrias paé Df:n@[‘eﬁhﬂ]ero 2fonk2ini theepg maefatably has2rte Senttonatoms
hal ogen. at om or al.kyl group havln?fromltoz
and b 3 Betsrastoms, et maazcwdlzy AFREdy 1539

%ﬂc’%ﬁ%%g%y om g%)? @q{qgon afpa& éZ)Oh 31/?&% ZAMI’

Oemfahﬁ&bixyrhzolglr pyuazchimyngetﬁahbsﬂopymhﬁcbnbwd to 3
substituents independently selected from the group . .
consi She fgmoftreating’; asysed geralg, redfirs tp yevprping, alleviating, 1ph1b1t1ng
TEVEOBEY 6 HoOUnER AR dpdlof A sy A s o

bite 6r herekyaiphsths bfigieh disortée peatditiony Theheaat ‘&ﬂaafrﬁﬁm’ as used
t he group consisting of substituents P. Also,

hereireferplodhe peterf tisatinm an drepfing oisfiacq uylmeqhatem apove.
i nven %&;}grg nségl h&m@?&é&ﬁf&ﬁ&ﬂ% 61) '9% fhl? {ﬁ%ﬁ@ocne{éttﬁﬁ @Jhe}(em

accep presen

Plet tpieBeh® adHetbrddiickc gfovy Relb&ted ﬁomﬂSUbSt i tut ed or
substi t uted by one substituent selected fromthe

grou SI sting of tituents al; epresents a
yl en group; presents an en@\N-group havi ng
fro 0 2 carbon at 15 R rep nts an

i sopropyl groug;, RZ i ndependent|y represents and
fluorine atom a chlorine atomor a nmethyl; and R3

repre {s (i) a cycloal kyl group havingfrom5to7
Ce tNFFB-, and sai d cycl oal kyl group being
subs wed by 1 to 2 substituents independently

selected from 20 the group consisting of substituents
said beterqeyeljc gronpbeing wmbs%tu@dmn submiifitad by A derd sulspituents
1ndoeperide At ly seﬁgctedd H‘ o%p Icgnsgstmg of substituents o'; and

A represents an alkylene group having from 1 to 3 carbon atoms.

A more preferred compound of formula (I) of this invention is that wherein

N—
Het represents a group of formula —C

and this group being unsubstituted or substituted by one substituent selected from the

2

group consisting of substituents ol;

A represents an alkylene group having from 1 to 2 carbon atoms;

B represents an alkylene group having from 1 to 4 carbon atoms, and said alkylene
group being unsubstituted or substituted by an oxo group when R? represents a
heterocyclic group;

R? independently represents a halogen atom or an alkyl group having from 1 to 2

carbon atoms; mis 0, 1 or 2; and
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bei ng unsubstituted or substituted by 1 to 2
substituents independently selected fromthe group

w@ovsiostssng of substituents (3, said substituePCBIB2904/002741

are independently selected 9rom a hydroxy group, an
am no 25 group and an al koxy group having from1l to 2
:i{g]rbon atons; and said substituents (3 are

N dePessddnt |y sel ected from a hydroxy group, a

hy d&oXy-, %%ﬁ]%ﬂ ggdr:t‘lg }ﬁlv{ﬁ%lfro% 2407 RAYLAAUINL Thd s4i@ g%cloalkyl

carbon at oxyl “group, an am no §roup,

am no- sugretp beihg dutstikyréd igy btop3 bubstitvgnfsindapindentl® selected from
carbon atonms and a . carbanmoyl group. 30 A further

pr ef er r ¢l EEMPSORYISHIS ¢frbsiteeniS 9 8F this invention is

or 1Ty e et e e Sttt e 4 ekfocRB grou

i's the cafouRdbslitutel bs sybRafiEABUL iocRbytiReAE PidRERIently
salt, wherein N Het represents a group of forﬁﬁ?a A

r epr eserselectedrfram flegreupeangisting 61 WbstyerisPnt s a

met hyl en roup; repre s_an d.sapr.opyl group; Ra
r e bechiete i ier ot RPN oripredin O 3A R RYen itiie,
ChhpSurfht iR Htha Gy SbRDidbld dafidyiRi¥eid OF 2 hydroxy
group (especially 10 dihydroxycycl ohexyl), or (ii) a
tetrahydropyran group substifut®d by 1 or 2 hydroxy
group (especially hydro tr ahMeropyranyl). In the

f h ticall
SRR R Snb el o P POt o S

preferably represents a fluorine
ahdthis groghbeing nesutsttmtedoorzabdtyited)bp upe substituert dejdcteddrom the
15 group; nore preferably a fluorine atom a chlorine
g{%lmcoasw&grﬂﬂsugﬁﬁwﬁs %ost preferably a fluorine atom

IFSAhnrae%r@gen%) Igew% of. Jor mula (1) or the

maceu ea‘%%éjpt able salt, mis preferably O,

B repredontd® AkPlesd eloap hitvie Gomll toniedbomaeny ef er ably
0. Preferred 1ndividual compound of this invention is:
m represents an isopropyl group;

R A S R T
RS QRIr8RYLs- 2- 0X0- 2, 3- di hydr o- 1H benzi i dazol e- |
- carboxam de; N-({

1- [(© r areeytlopligil gyapdeyingfioin) frta Tphubpi premisamd shid byoteslkyl

hyl)-3- igsrgl% I%}X}; _sgb_s%%(u?éd by 1 to 2 substituents independently selected from
the group consisting of substituents o, or

(i)  aheterocyclic group having from 5 to 7 atoms, and said heterocyclic group

being unsubstituted or substituted by 1 to 2 substituents independently
selected from the group consisting of substituents [,

said substituents o are independently selected from a hydroxy group, an amino

group and an alkoxy group having from 1 to 2 carbon atoms; and

said substituents P are independently selected from a hydroxy group, a hydroxy-

substituted alkyl group having from 1 to 2 carbon atoms, a carboxyl group, an amino

group, an amino-substituted alkyl group having from 1 to 2 carbon atoms and a

carbamoyl group.

A further preferred compound of formula (I) of this invention is the compound
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2, 3 -dihydro-1 H benzi m dazole- | -carboxam de; N ({
1-[(cis-1,4-di hydroxyhexyl ) net hyl ] pi peri di n-4-yl}

wWoreaolpL1538- i sopr opyl - 2- oxo- 25 PCT/IB2004/002741
2, 3-di hydr o- 1H benzi m dazollke- | -carboxam de; and
6-fluoro-N-({

51-4[ )(”4 %?W?%e%tcroranh grrl(?s o%%utlg IEI) %f Mug {rrl?/grﬂ}/olr; 18 t eecroln%loﬂnd or

gﬁ:&ﬁfaeﬁiﬂcaﬁy 8eeRpidbR-sdit Ny Gn 1 H benzi m dazol e-|
boxam de,” or a phar maceut | cal |y acceptable salt

thereof A preferred conpou formula (2-A) of
this invention is that in RB—R represents a

RS W o600 vas 10 orti ts
pPhepreatss neilylencagagpt abl e salt wherein Het
represents a group of fornmula A represents a

ﬁélews@ﬁ%ag}eﬁ‘a’ﬂﬁneg@%presents a net hyl ene group; 5 R
resen | group; R2 represents a

H}E‘?_‘Bf?ﬁg Saatnésc’pr%%écg%()r 1; and R3 represents (i) A

w&&ﬁ@en@rﬁﬂwﬁn@@t@ﬂmqyomf formula (1) of this
vention is the conpound or its pharmaceutically

&:aqpf@@the salt, vvherel n 10 .t he group consi sting of
substituents, a2, .or er,.oc | rou aV|n
Trom s 1 o wileipnd B bey e P I bar s, (ol
unsubst i taifREo:B)cy agp@gygtylt ed by 1 to 2 subst ituents
i ndependent I y ‘selected fromthe group consisting of

subl@ i t uertewaldroparan gougs substietrddyabord kydroxtegronp érspegially
sel ected  from 0X roup and an am no 15 group;

and sai dhé' gﬁeltﬂ%}’f{r %ﬁl%'é}e i ndependent |y sel ected

from g MoRPutsUHIoRRla an ?ﬁanﬁc@&tﬁ)allggcc?eﬁtalﬂf‘et salt, R?
represents a group of forrrul a represents a

petférgbly meproveotspy ﬂu@meﬁnmwiﬂtmrm atet )y ethy] grooppr an Bhylene
Egre u{a;e I%%Pet Sref%?abllff’ g ?1 IQXG atgr o4 ghlonne atom, a methyl! group; most
preferably a fluorine atom.

In the compounds of formula (I) or the pharmaceutically acceptable salt, m is
preferably O, 1 or 2; more preferably 0 or 1; much more preferably O.

Preferred individual compound of this invention is:
N-({1-[(4-hydroxytetrahydro-2 H-pyran-4-yl)methyl|piperidin-4-yl} methyl)-3-
isopropyl-2-0x0-2,3-dihydro-1H-benzimidazole-1-carboxamide;
N-({1-[(trans-1,4-dihydroxyhexyl)methyl]piperidin-4-yl} methyl)-3-isopropyl-2-oxo-
2,3-dihydro-1H-benzimidazole-1-carboxamide;
N-({1-[(cis-1,4-dihydroxyhexyl)methyl]piperidin-4-yl } methyl)-3-isopropyl-2-oxo-
2,3-dihydro-1H-benzimidazole-1-carboxamide; and
6-fluoro-N-({1-[(4-hydroxytetrahydro-2 H-pyran-4-yl)methyl]piperidin-4-yl} methyl)-
3-isopropyl-2-0x0-2,3-dihydro-1H-benzimidazole-1-carboxamide,
or a pharmaceutically acceptable salt thereof.

A preferred compound of formula (2-A”) of this invention is that wherein

R? represents a hydrogen atom or a -butoxycarbonyl group;



10

15

20

25

, @q. agpac@qtl

R2 represents a fluorine atomm mis 0; and R3
represents a cycl oal kyl group having from5 to 6

w@ 200boensag ons, and sai d cycl oal kyl group bei NBCT/IB2004/002741

substituted by 1 to 2 subslid tuents independently
selected fromN a cycl ohexyl group substituted by 1 to
2 substit uen%?m i ndep %ﬂ I\{ selected from a hydroxy
YAGCHBUDSAVIRIER) 3 het erocyclic group

having from 6 atons, and saig-—heterocyclic group

bei ng substituted by a hydro G(;QuUp Or an am no
?{eoup. (i) WD 2005/021539 P >
prepeespats a grappdgostule or nul A represents an

thyl ene presents an nethyl ene group; and
P%ﬁ,?lé ﬂ‘?@yﬁh&g{?u t et r ahydr opyranyl or
glr géﬁ&yé:lyl@{ ?tégggfou%ﬁ Ceneral Synthesis The conpounds

he present invention maybe prepared by a variety
regmssmeaae@pmylgﬂonpym for the preparation of

oundso this t or.exanple as shown in the
Weﬂ@ fL’z?E’PFGW“g ési'rég 1l3ﬁ’gess ot herwi se i ndi cat ed
gl %ﬂés@ﬁ@h R3 and in in the follow ng reaction
A mes and di scussi on are defined as above. The 10

t er(iy " practyelorlkybgmnp bpvipg donus d6 baben awitseand saeheyslalkyl
hydr oxy or am.no ot ect.in whi ch, i ect.e
(7 om ¢y e Do RYtuG ik foo? SRR FiepFaEALY Se1eted from

describ R ralilal dgn Organic Synthesis
edi ted gtﬂe h B%&ﬁl eo\fg?% Johﬁ Wley & Sons,

1991i) ; Ai lietarb@rcllb Igg)upiﬂiaemg&kcﬁn 5o bhaeorhg lahdvdid gebgmnya:la:l group
synt heses naybe commerci al lt%ﬁ avai | abl e_or. obt ai

conve nt ﬂIﬂ% unspbshigeed RhBREtIREdYOste Ziubstitugnts 1 GPW‘@%%Y

t. Het :
?; pr epasreee te&é%l&%o ?%‘194 o‘\g/ﬁ%ng}ﬂlg 1fgnegtlls I(Jlnt he 'S
SQHQQHMu@ﬁtS fo@ %fBihéeﬂehﬂentWL@fe@teﬂ fHded a h§drek{ efoupad an amino

, can be prepared by a simlar manner or a mst hod
gnmmaltdo a skilled person. 20 In Steps |a,

3d of the f Iovmn schemes ach
P@gépwﬁu%ﬁg}@ g}dga? eptly F?q%féecgﬁ ;3 i ﬁ%ypﬁr%%mdﬁa ino
gmka@_se There is no particul ar

A further preferred compound of formula (I) of this invention is the compound

or its pharmaceutically acceptable salt, wherein

N—
Het represents a group of formula ‘_C

A represents a methylene group;

2

B represents a methylene group;
R represents an isopropyl group;
R? represents a fluorine atom; m is 0; and
R represents
6)) a cyclohexyl group substituted by 1 to 2 substituents independently
selected from a hydroxy group or an amino group, or
(i)  aheterocyclic group having from 6 atoms, and said heterocyclic group

being substituted by a hydroxy group or an amino group.
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restriction on the nature of the bases used, and any
base comonly used in reactions of this type may

weowalty3ibe used here. The base enpl oyed i ncl uPEBIB2DOY002741

exanple, alkali netal hydr2oxides, such as |ithium
hydr oxi de, sodi um hydr oxi de and potassi um 25

hydr oxi de; al kali netal carbonates such as sodi um
carbonat e and potassium caybonate; al kali netal

hydri des such as sodi umny ide,NﬁﬁTassiunlhydride and

Hiet Fopuevedty digk g, ofdbloalla net a koxi,des such as sodi um
nmet hoxi de, sodi um et hoxi de, potassi umt-but oxi de and
A repriesanisias mebhylgae ZeuryB renrpsenipsansnethylgae SioRpI a0t hi um

d WO 2005/,0215 CT/ | B2004/, 741
S R e S e e
di et hyl am des, lithium diisopropylamde and Iithium

bls(trlrrethyIS|IyI)am de; al kali et al
nat es such as sodlun1hydrogencarbonate

R o R R R R S
?ﬂbrscbéibi‘@ell fnéiresrhind ﬂ@ﬁ)ﬁ@ﬁ’éﬂ blddd®pounds of this type, for example as

di azabi cycl o[ 4. non- 5-ene, 1, 8-
shcavreini thy ﬁjlbp&ug]xe@@tmmdr‘gﬂaemesn eUa]q:sis otherwise indicated R through R?

Bl G PP RS TR 0Rf SRy 14 GimRtiop e S thavgsThe
terinUtdiaditg fé?&lp@r %&@hé&ﬁaﬁfer ReRA Hh?&éﬁ’ﬂ' anaﬁ‘m Noé)rotectmg

conpounds of formula 1-A. 10 Scheme 1a:
groupontich iseckroted ﬁmotrypiwl Iuslmvgf &l dazino maotmtmg Igmpatdﬁmbed n

Z-Rl1 _Step | N 1
BlotiEe @iy Gredi Tabra o, gy Nty BB Sitey &
§an€' l19§I)‘,’2A11 starting materials in the following general syntheses may be
commercially available or obtained by conventional methods known to those skilled

in the art.

N__
The compound of formula (I), wherein Het is —<:\/ , is prepared by
the following synthesis. And the compound of formula (I), wherein Het is other than

——<:\/N , can be prepared by a similar manner or a method known to a skilled
person.

In Steps 1a, 1b, 14, 2a, 2c, 2e, 3a, 3¢, 3d of the following schemes, each
reaction is preferably carried out in the presence of a base. There is no particular
restriction on the nature of the bases used, and any base commonly used in reactions
of this type may equally be used here. The base employed includes, for example,
alkali metal hydroxides, such as lithium hydroxide, sodium hydroxide and potassium
hydroxide; alkali metal carbonates such as sodium carbonate and potassium
carbonate; alkali metal hydrides such as sodium hydride, potassium hydride and
lithium hydride; alkali metal alkoxides such as sodium methoxide, sodium ethoxide,

potassium t-butoxide and lithium methoxide; alkyllithiums such as butyllithium and
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Y=F, C or Br mMR2) mR2) HI NH2 cyclization N >=0
NH (carbonylation) N ~1\Rl1 1-4 RStep le 1-A al kyl ation

WhR00Z0RE3Dr reductive am nation by using al ke€DIB2004/002741

Step 1d MR NH2 1-5 1In tige above fornulae, Z
represents “hal o', such as a chlorine, brom ne or

B tas °Tﬁh%n?ﬁwﬁs%s%?@%ap@ﬁﬁf@%ﬁﬂ@%?d@%%ﬁ gorpound
ar()%g‘gnIJ ﬁ“}m% ah@ﬁth%h% i n@mgﬁ%ﬂn&é’ aMdagndtsom 1 to 4

han nd of fornmula 1-1
hydrb g@cmheﬁans mch fas a@h&mdgfdﬂfgeacaﬂm’ham ang pa)gmslunn ra
net al ag inert solvent. e rea

Ristraganeyt %Fep‘f‘”gft%‘it‘é’af GrEWNe SRHNSY o %%féle%e/ uh dligpthylaniline,

t t the
ARG ot Robidife A bia M SIS Bl
aﬁaﬁﬁQ&]ﬁs91.@Gfddc%&&”drﬂ@?,ﬂdusoj:ﬁoﬁyl‘@ﬂylammhas no
adverse effect on the reaction or on the reagents

egis of Benz ZALL :di ssol ve the reagents, at
I eas
on- Tt FARRHRg FhLEH s BTR SR S Hcb i B GOM T Blotone
a@npmdala@@&“omﬁmdmml or isopropanol; ethers, such as
t et rahydr of uran(THF), di net hoxyet hane or di oxane;
gekemeitrile; N, N 5 di nethyl f or mani de;
q,g(met hyl sul f oxi de; acetic acid; and hal ogenat ed

8Pbon, such as dichl oronet hane, dichl oroethane

groform The reaction can take place over a wde
range 2ten”peratures and the precise reaction

t enper aNgtj%'CtHBPm@Ftlot‘ |bwmgt96<ae<n@ of #ien YR The

preferred\yeasts@an tenperature will depend upon such
factors as Yhe nature of the solvent, and the

m(R"‘) mER)  H
C[NOZ reduction / | NH  cyclization X ] N o
Step 1c NH  (carbonylation) X I\{ )
_3 R 1_4 IIQ“ Step 1e 1'A R
m(R?) alkylation by using alkylation by z-R" or
@Noz R'-NH, reductive amination by using
alkanone
. v Step 1b Step 1d
1-2 .
Y =F, ClorBr m(E\J/\I[NHZ
X NH,
1-5

In the above formulae, Z represents “halo’, such as a chlorine, bromine or

iodine atom.
Step la

In step 1a, an amine compound of formula 1-3 can be prepared by the reductive
amination of the alkanone compound (having from 1 to 4 carbon atoms) with an
amine compound of formula 1-1 in the presence or absence of a reducing agent or a
metal agent in an inert solvent.

The reaction is normally and preferably effected in the presence of a solvent.

There is no particular restriction on the nature of the solvent to be employed, provided
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10 starting material or reagent used. However, in
general, it is convenient to carry out the reaction

WORM/02seuCci ng agents at a tenperature of fronPECTB20402741

100 C, nore preferably frpm about -20C to 60 C. The
time required for the reaction may also vary w dely,

ependi ng na fac not ably the reaction
ﬁ@%ﬁ&am advestetfarbon faeiciopor o hergsgsali gvoigd end that it can
ﬁﬁLMgQ {hf eﬂ%egb 1eAP VRN oY1 B gﬁjm%lgﬁ)f u@t‘ﬁbl’é%ﬁﬁédu@ 1 non-
I's 15 effected under the preferre ndi tions odtlined

atpeoes o@anﬁrsbbxén‘(sfmcﬂudn alebhelstsmch as mﬁianoll;mthenol or isopropanol;
24 hours, wll ysuall

preferabl y 30_mn
Gbers, B45h o lEARIORAE @?fﬁ)m@eﬂ@aaﬁhw kiR detonitrile; NN -

A SN PESh OEAY hB EPEp
émchrﬁs&ﬁkﬂﬂéroﬁ&t}ﬁnb ali€flofCefhanie dfchldfofurines to 48 hours,

preferably 30 m nutes to 24 hours. 2Q Suitable
r edudhpipactienent igkaplace ez e wigprange pf tegistrtyrgs. @Rd the precise

5 gH&ﬁ {eﬂgae}.rﬂ e‘ri%%’tg;ﬁua&% ﬂ?e?ﬁ?l%’ﬂt%n S Q4 YRl ARY G dde.

odr um cyanobo e or sodi

tenpReftisyiticdepbydlipohesuch fetdrs aéatha abfuadioOthe selvedt, and the
reagents and hydrogen _gas can be al so enpl oyed, as
FlaEing rngte%lagmgen@@aﬁm Howpvemmtgémrél A gpnveRisgbigrcgrTy out

e %Cglioapm?}l)}hlfe I}%ﬁggéggﬁgl?%%ﬁ telﬁpglarq%%@?ra —78 °C to 100 °C, more
?te?%aﬁ#}rﬁ CRLBAR-24° E‘ B%Blo '3 é P it p%ulred fﬁr the reactl.f)n may also

Jo A indxi-de an enyphosphi ne

Wagdiideshi@endiag ofmanydakcrs] futablyilicreastioal temﬁagﬁll’d and the
may be carried out under hi; rogen atnosphere a

psafésesqfrtbe reagens A $ol vt emp yz@)o Hewpves, wpids ﬂw ¥hedﬁ40110n is
%:&eéltgc% &rﬁc@r t]} h}% %fe;'r%g ldgﬁdl&r)]ns ﬁﬁlrpe?&%g{/é 'a,%%n85' %f ?Eﬁlﬁﬁtes tol

orma e correspon endani‘ne

aJeKBﬁﬂél% p@ﬁeﬁ@m Binutd¥itee4 qabmtshmlahéganp peffice Miauhelcdss of
a reaction- inert sol vent such as benzene, toluene, or

el reppsiontwith metp éqaa@njq}, atis ﬁonmm@m@wrwmeaqﬁ@n 288 C

for 1 hour.to 005/ CT/ 1. B2004/ 0

i%nmr%%?étfr%%g)% G B ERRZ01CH0 B0 B
Mnd of formula 1-1

%{nt%ﬁ@srﬁ,%é&i@ﬁ\l%ﬁg qu%gl}l%gﬁ%ggf Z-Rl wherein Z is

hal o ( Eaitable eedabilng reagetits arethosertypioaldy) usad ieieeedicabh yncluding,

t he sa dition as _ bel W(S | d), efe,ablyin

Wéxﬁmgfeeﬁ%gu@f bogphydee, o 1§%Caap§bqrﬂhmd§ oF

nggorgﬁ defferrul @ 1-3 can be prepared by al kyI atl on

rrpoun of formula 1-2 with conmpound of fornula
R - NH2Thd bembmation ofmetahrebgdots plddoerapenigancan hzbealsoamg;doyed

of tenperatures, and the pre e reacti erature
ASTedBENG FeaePiaFxagpieind SWWEWP@ reagepis wﬁ*ﬁ@ tum-carbon,
551%§ﬁxﬁﬂydromde-carbon, platinumoxide, platinum-carbon, ruthenium-carbon,

rthodium-aluminumoxide and tris[triphenyphosphine] thodiumchloride. The reduction
with metal reagents may be carried out under hydrogen atmosphere at a pressure
ranging from 1 to 100 atm, preferably from 1 to 10 atm.

This reduction can be carried out after formation of the corresponding
enamine of the alkanone compound or imine of the alkanone compound in a reaction-

inert solvent such as benzene, toluene, or xylene at a temperature in the range from 20

to 130 °C for 1 hour to 1 week.
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10 tenperature will depend upon such factors as the
nature of the solvent, and the starting material or

w0 e@gemts3used. However, in general, it is convReCi/EB04/0®2741

carry out the reaction atisa tenperature of fromO C
to 150 C, nore preferably from20 Cto 120 C The tine

dependigmaveHay: FTOPS oL TR | CHE OF Sxperhpy alllation of
{Pgmﬁ%?ﬁﬁﬁ gf AnduiaNe1 BAhURLE] 13&1‘1% qugﬂﬁlﬂ‘é of 208! WRLNUEY is
el oyed. t hat

wever, provi the reaction may

halo ¢hdle &3 shdoropislemot hﬁlopo)eésearsﬁemﬁau}z ﬂred;amle eansditioh b$ beldw (Step
above, a period of from5 mnutes to 48 hours, nore
e Pesiferbly in thegmessacs?iARaSS to 24 hours, will usually
§{é£f|bce Step | ¢ A conpound of fornula 1-4 can be

red by reduction of a conpound of 20 fonula 1-3
Wit h ammstiststdy, & comgowidef fagmilh 1-Bemlbegsemet bymlkylation of a
borohydride (NaBH4), lithium alum nuqrhl\}/Hrl de (LAH),
eeBReuRd ol fﬁwléée?nwﬁhs%pwﬁqf fermp BstNHa-r on and

hyd
o CRRE koo o BUAN e Rd A a0 g RO afd the
ﬁl‘eﬁﬁ& FHcE b fdniiﬁralml&ﬁé B, crivieslas ehelinrentiont ef[hé phafytred reaction

drogen and a netal catalyst), usually in excess, in
temmesatvieonil deaend unsmueh aslsina ﬁ@fflrﬁa?%he solgents anshibe

%’t@ﬁﬁ%ﬁ%%ténﬁ%&?%%eﬁt <& %—EWJV%I géhe%zﬁ'_las ({Oti)l(’ 1@1'ital9|Fer%éut the

or e nol ner al tenperature o
feab@orPR e géﬁﬁﬁé @pjfrbfmf(f Woal%% Bferd preftrsbl %nf’ZO Cto 120

mnutes to hours, preferably 60 m hutes

PoUr She Bine Reduiretl forsthe Peattion Ray alkb KT@rymﬂBl@umﬂ)eﬁﬁmg on many
formula 1-4 can be prepared by the 30 reductive

ﬁﬁqiamo@gblbﬁletrﬁa@tlgn k@m@u@@qﬂ dhareptyictof thereaganiseand solvent
gl{n n‘goyi&] d ﬁfﬂv Verr,rnllyrg%det]} th%t {h% r@acf’loﬁnlﬂ(ﬁfrbfe ?fégfeﬁ luﬁ@ef tﬁe %referred

or imul
BendHiGRaueEhddabatk Wl f@hb@ Bf ﬁBmGS MERRELA6/48 2553 9more preferably
PCT/ | B2004/ 002741 6 conmpound of forrmula 1-5 with
ronpHlminudds to Grhohes, zrllknsuaﬁhéuﬁﬁéactu on can take place

er, a wi de range of tenperatures, and the precise
Ségclt—i on tenperature is not critical to the invention.

The pr af @hiRUnd 8fdrinAMh 1-4 @APBE plepired By kédudapebtla ctﬁﬁpbund of
such factors as the nature of the solvent, and the 5

ﬁ:tramltadnigwnthta@mtdile oducimggeent, vshas sodiwimberohydride (N aBH,),

gﬁ@{l{% ‘}%‘8}-‘3"{1‘ (1\‘(‘%’}}?)0 ﬁfbaraee,ﬁy 91%%1(1 1#21?6‘[8.1 c %;’};sl} g’b and

hy@oridrie defd, é@nfac chigﬁﬁetahdfﬁydrﬁéﬂbrfc%ldf ginctah@ h&@@@lﬁdrﬁﬁmd
nmay al so vary wi dely, dependi ng on factors,

fotab hgid thosaneatimethytsutfelepenmpiaxs bzoraﬁmL (prafetably bydregea and

%ﬁ‘éﬁgﬁgg a dusﬁ% 3// %gé%]%{;%hf %gﬁw&elpvﬁ ﬁ(ilvént ek asdr%gthanoalt
Bihehsir ﬁl%gal’i‘(ﬁ,rlqitiﬂo@,ri&ahydroﬁlran (THF) (preferably methanol or ethanol),

generally at temperature of -78 °Ct0 60 °C, preferably from about 0°C to 45°C for 5
minutes to 24 hours, preferably 60 minutes to 12 hours.
Step 1d

In step 1d, an amine compound of formula 1-4 can be prepared by the
reductive amination of the alkanone compound with an amine compound of formula
1-5 in a similar condition in step la.

Alternatively, a compound of formula 1-4 can be prepared by alkylation of a
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10 outlined above, a period of from5 mnutes to 48
hours, nore preferably from30 mnutes to 24 hours,

wowdos/ozseal |y suffice. Step | e A conpound of fPRPCTIB2804/002741

1- A can be prepared by cyclézation of a conpound of
formula 1-4 with a sui tabl e carbonyl ati ng agent such

di i_mi.d | hyl
gg‘?‘gg‘ﬁ?‘g‘? F’Ié‘ll 21nt P ‘ﬁﬂg§8 “‘Hi]%ﬁglﬁg‘gﬁ e%/er abl y
car bony,d !réaml&?géﬂ ke ;t)la&@welr b il Sy G Sﬁf%mlﬁefht@res and the

reaction inert solvent such as di nefChoxyethane
prazisenesction taphmanatire ik @pt dxtivalk tdlth@inlvyﬂlticm fhepetderred reaction

di net hyl sul f oxi d di ch] gronet h hl or oet hane
SRR OB Al dspeR Pwégwogﬁ %ﬂm)atu( oEifg thg salyent, apgithe

A v o AR P s v

24nchON hiSa teﬁfp‘éfa@&r@@k‘froﬁp()?ﬁﬂiﬂﬂﬁ d, thoke mﬁfé@é&ﬁﬁy from 0 °C to 70 °C.
Al ternatively, the conpound of 1A erein"RL is

iThe pntqayqulw bh therredation Sedyelse \raby wc@hy ldepgndargorenaty fietors,

BB eB PR R LTRG A SRR 5 Froeenls Ahd plvgh employed.

ERRAREVES, B WRatitRe ?eaéllféﬂ Ill};l|z§db6 Qﬁé&ﬁqund%@ﬂr%‘ﬁ?@ﬂgﬁ‘eﬁ Bénditions
R 0 MR) HMR2) H NAZ O al kyl
outiined abdveCn Geriod-of fryrm S mimites o #8 hyldsngemmcfgmbly frenso

A t hesi s..of i ne. Moiety (2-A): The follow ng
Pgﬁ%‘?ﬁ?%/ %ﬁ@%‘llwfﬁ\&tsﬂlgﬁc@ the preparation of
d di ne WO 2005/ 021539 PCT/ | B2004/ 002741 17

corrpounds of formula (2-A). Schene 2a: al kylation or
t d tiA epwund of formula 1-A can be prepared by cyclization of a compound

of formula 1-4 with a suitable carbonylating agent such as carbonyldiimidazole,
trichloromethyl chloroformate, triphosgene and urea (preferably carbonyldiimidazole),
usually in excess, in a reaction inert solvent such as dimethoxyethane, dioxane,
acetonitrile, NV,N -dimethylformamide, dimethylsulfoxide, dichloromethane,
dichloroethane, chloroform, or terahydrofuran (THF) (preferably THF), generally at
temperature of -78 °Cto 120 °C, preferably from about 20°C to 100°C for 5 minutes
to 24 hours, preferably 60 minutes to 12 hours.

Alternatively, the compound of 1-A (wherein R' is isopropyl as shown in
Scheme 1b) can be prepared from an alkenyl-benzimidazolone compound of formula

1-6 according to the following Scheme 1b in a reaction condition known to a skilled

person.
Scheme 1b:
O O 2 2
m(R?) mR) R mR? H
Q;INHZ A g \ N Hy, PAIC (cat), > N
] o | [ o
N-"SNH,  cyclization N hydrogenation N
1-6 Step 19 1-A

Synthesis of Amine Moiety (2-A):

The following reaction Schemes illustrate the preparation of piperidine
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ec on A PG A~~ reductive amnation PG A~~ Nu_ni H
L,,NHH3 IN - | Step 2a B,R Step 2b NNB R3 2-1 2-2

wQ@208shz158he above fornul ae, PG represents a preCEDB200M02741

group. The term5 "protectl’hg group”, as used herein,
nmeans an am no protecting group which is selected
fromt o,protecting groups described in
WW%M@%%?’&E{)@A Organi ¢ Synthesis edited by T.
Wenéheehe et al. (John Wley & Sons, 1991). Typi cal

am no prot ecti ng groups i ncl ude benzyl C2H50( C=0 -

I d| met hyl si | yl n
teTl\t ‘igi\/ fj?f)tl)féﬁwngtl y oxzcg%%—%%hlo i} nt ed
whd

3
tert-but hoxyé'ar Iy ,nﬁeprgserﬁ ed aslt ABOGs
or qu; A conpotl i@ of fornul a02-2 can l5e* prepared by
al kyl ati on or reductive amnation of a conpoun f

formul g e llbé!‘#etfﬁnﬁulﬁ@ A Hplesehts a ol tngadrbsind. “TR3, tex’ﬁﬁ' 0-

R3, or H(C=0 -R3 inasimlar condition to step |
VprotectiBg BRUp @S @g@chhqem, means an amino protecting group wh1ch is

d t et h d |.net h th b

a%lﬁ%Q%éO%st?ﬁ@ Ry bRng e copiabef bt bisfetiZh i theat
gaﬁnc Sﬁitﬁes'i@e’ﬁt‘eﬂ %9 . W f GlebaNa i QYodewi R @56 1991). Typical
ain a conpound of fornmula 1-A This deprot ection

nmyrbepromctm@ﬁrouns inglyide benzyd, @@@(@e@hueas(@e@mm 0

t .1 h
biS el SE ey A& RinapBegsfas OBy arestm a5 2
Gﬁdl&t—%ﬁo?@a&bﬁﬁ%&‘és&ﬁé&ﬁs& B4 RiERer i di ne conpound of
formula 2 according to the followng Schene 2b with

a reaétdoorpovnhdf farmulad:dwan bopwpsieil by etkytrsiosem reductive

gé}%?artrl%ﬂ%? Acmpgpﬁp&%lerm % lggit agor@%ggmi %y be-@g]gna?kyl ?{3 halo-
ROV&H I?C@—d)%ﬁn%@rﬁﬁax%o%ﬁﬁ%‘n@@ Sfkprla. When-B-R’ represents 4-
hydroxytetrahydropyranylmethyl, this alkylation can be done by using a 1,6-

dioxaspiro[2.5]octane compound.

Then, this reaction is followed by deprotection to obtain a compound of
formula 1-A. This deprotection may be carried out according to procedures known
to those skilled in the art to give the compound of formula of 2-A.

Alternatively, the compound of formula (2-A) can be prepared from a
piperidine compound of formula 2-3 according to the following Scheme 2b with a

reaction condition known to a skilled person.

Scheme 2b:
0 alkylation or Q LiAIH,4
ducti inati /lL : A
N )L 1 reductive amination H,N"", 1 reduction H,N
2 > _—
A O‘IH ‘O‘k R \O‘L -R3
Step 2c B~ Step 2d B
2-3 2-4 2-A

(A'is a covalent bond or Cy.5 alkylene)
For example, in step 2c¢, the compound 2-4 may be prepared by alkylation or
reductive amination in essentially the same condition as one described in step 2a of
Scheme 2a. Then, the reduction in step 2d may be carried out in the presence of a

reducing reagent such as LiAlH, in a reaction inert solvent such as THF. Suitable



Li AlH4 reduction H2ZN Step For exanple, in step 2c,
t he conpound 2-4 nmay be prepared by al kylation or 25

WO e@ao2i5%® am nation in essentially the sane chPeMiB2001002741
as one described in step 28 of Schenme 2a. Then, the
reduction in step 2d maybe carried out in the presence

of a reducm reagent such_as re ctio

Feneifon EEPYRHIC cgR BoARpL 40, ¢4 oo fepygftom sbout
P@ld 8 QPer4l 18 reaction tenperature ranges from
about 2‘38 C to about 100 C, preferably fromabout -30

C to abheitordibuid of frenmidnfieAhcardfe frepared fofla iperidine be
preparedfroma peri di ne und f formula 2-5
serepd R ol %far‘}F‘PIGW&"F@ tag oW Sqflems 25 Wighhe f4e8ien
kill ed person Schene 2c: Step
> g’ﬁgﬂﬂgi%%ﬁ%%g’mletd SeBoRon roN Step 2f LN.B R3 2-B
Sédems2@ coval ent bond or Cl1_3 al kyl ene) For exanpl e,

in step 2 )ﬁcpneo conmpounds  2- 6 may br? IQrepared by

gl Kyl ati o ER edyct yver ami nation 2si mi laar
cOndiYti Vea esgeTbed Nn step_efg__of,sﬁi‘ 2.
10 Th NHt he sneeductl on in-stbg-rRf meyphe carried oatt

in the presence of a H2 and#6a hydrogenati on catzaByst
sucl;r as Pt02 in a reaction inert solvent such as THF.
Sul islal covatenbleondl onCits@lrgeneat ure ranges from about -78 C

to abopt 100 r.ef fro 30 C to,about ..
10 7. Eroamele mEid L We e A hrbs Brepppd g diylggon o
Qb OV ABinhe@Finl (e @MRion! th 6hE HadcAbéd iR REERAG R Cchée 2a.
of benzi m dazol one conpounds of fornmula |I. Schene 3a:

10 Mioh, Ale reduction in step 2f may be carried out in the presence of a H; and a
hydrogenation catalyst such as PtO; in a reaction inert solvent such as THEF.
Suitable reaction temperature ranges from about -78 °C to about 100 °C, preferably
from about -30 °C to about 40 °C.

Svynthesis of the compound of formula (I):

15 The following reaction Schemes illustrate the preparation of benzimidazolone
compounds of formula L.

Scheme 3a:

e
2
m(R o ,A

A carbonylation
HaN NH
@z Lo O T
“Boc /\‘
N

step 3a |
2-A N

o

€\>
zZ
\
o)
/
2

A
m(RZ) YNH alkylation or m(R? YNH
HCI 4 N/.L__ reductive amination \@N):O
deprotection N ° oo 3 > N
step 3b R 3-2 step 5¢ R la
Step 3a:
20 A compound of formula 3-1 can be prepared by carbonylation of a compound

of formula 1-A with a compound of formula 2-A in the presence of a suitable
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LN Boc 2-A carbonylation m R\ , step 3a m(R2) '"'""
al kylation or m{R2) HClI N reductive am nation 10. >=0

W@E2®3/021530 deprot N step 3b RL 3-2 step 3c | a BUEB28@&/002741

20 A conpound of formula 319 can be prepared by
carbonyl ation of a conpound of fornmula 1-Awith a

SRR rest ER o Adimuer B Retstontsyt chforoBtindte,
g%ﬁs%%l‘?@-ﬁit%%éﬂ A gﬂgﬁfgﬁﬂé]or u;\,% (ﬁ?erfmy'tﬁ#lidige@,%hauy in
SucC h y

s carbonyl dii m dazol e,” trichlorone

- ekdess, i @ rengtien mnettrsplyenisyeh as, dmathbxypyiemeydioxane, acetonitrile,

OB B B 1 Bt RSSO S
B ) R S DS YA oty oD, sy

%aﬁ&mv@?@m oW, pregetbigRom Gbdue DA Ys9@ DUaB minutes to

, benzene, toluene, or chloroform (preferably
Hipursgeraterably 90 minutesipd2dioure of -78 Cto 120 C,
Egef%ar_ably fromabout 0OCto 90C for 5 mnutes to 24

> preferably 60 mnutes to 12 hours. Step 3b: A

conpoupctogfpolid GEHoAmBta-2 $s Resaad BY diptoReRsPé RLEInsbual of

a conmpound of 10 fornmula 3-1 with an acid such as

forovudac Bl ovittan acBl sysh3g hydroghlepdeind of fornula (la) can

Sﬁe gcepared by al kyl ation or reductive amnationin a
=+ar condition to one described in step 2a of

Schene AZ@mpblh &b RIMRI (Ya) chil Be BRIFRRU DY afidy1dth b kdiuclivo

can be prepared from al kyl -

amination in a similar condition to one described in step 2a of Scheme 2a.
Alternatively, the compound of formula (Ia) can be prepared from alkyl-

benzimidazolone compounds according to the following Scheme 3b in a reaction

condition known to a skilled person.

Scheme 3b:

m(R?) /CN’B\R‘%
)} Y A carbonylation o, &
HN Yl
@:NFO + \O\, B — mR) E/NH
R B step 3d Cj[ =0
1-A 2-A N
R' Ia
For example, in step 3d, the compound of formula 1-A can be reacted with a
compound of formula 2-A in the presence of a carbonylating agent such as
carbonyldiimidazole, trichloromethyl chloroformate, triphosgene, 4-nitrophenyl
chloroformate, or urea (preferably triphosgene), usually in excess, in a reaction inert

solvent such as dimethoxyethane, dioxane, acetonitrile, N,N -dimethylformamide,

dimethylsulfoxide, dichloromethane, dichloroethane, terahydrofuran (THF), benzene,
toluene, or chloroform (preferably THF), generally at temperature of -78 °Cto 120 °C,

preferably from about 0°C to 90°C for 5 minutes to 24 hours, preferably 60 minutes to
12 hours.
The compound of formula 7 can be prepared by using a reaction known to a

skilled person. For example, the compound of formula 7 can be prepared from a
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15 benzi m dazol one conpounds according to the
follow ng Schene 3b in a reaction condition known to

W@ 2®gik15ed person. Schene 3b: o0 + H2N. A B' R3 2P@I/1B2004/002741

carbonylation m(R ) step 32D For exanple, in step 3d,
the compound of formula 1-A can be reacted with a 20

ound of f t a . -
oty agdrcorduero the oy BisgychrmR B pfegction condition
kﬁé\ﬁm&é cf‘?férs&f" orof ormate, triphosgene,
4n|trop chl oroformate, or urea (preferably
Schmesgene) usually in excess, in a reaction inert
sol vent such as di met hoxyet hane\ di oxane,

acetonitrile, N/ N -dinethylfor de,

digret hyl sul f oxi de, dig Ir'orret @ne, di chl or

ter?gfgzdroflljl'll\@ﬂN @ﬂH—IF%, b 5 tol ueng, 2 2

chl for ra , g% BBk b, at t enpera
T S ;

of -78 Cto ef4erabl yefifkr om about O0C t o s90C
for 5 nminutes to 24 hours, preferably 60 mnutes to
12 hours. The conpound pf fornula 7 can be prepared by

usi ng a reaction Kn@;ﬁ' person. For

exanpl e, the conpou fprmJL n be prepared
froma WO 2005/ 021539 PGI.I B2004/ 00274 ORPOH OH
of, QL & 3 accor diRgsdprihe fol | ow ng Sche a
eact+oR—CORtHt | O—knRowA—t-o—a skilled o oSi‘?herre

38 H8H4THF T\VSCN, anzthal)nrﬂ AlH4, THE H2N 1) u Zn12,
CHzCI 2 Et 3R 3eq) 2)wddp ) IN 2) Li AlH4, THE ¢

3) HCl-MeOH 7

In the above Schemes from 1a to 3¢, examples of suitable solvents include a
mixture of any two or more of those solvents described in each Step.

The compounds of formula (I), and the intermediates above-mentioned
preparation methods can be isolated and purified by conventional procedures, such as
distillation, recrystallization or chromatographic purification.

The optically active compounds of this invention can be prepared by several
methods. For example, the optically active compounds of this invention may be
obtained by chromatographic separation, enzymatic resolution or fractional
crystallization from the final compounds.

Several compounds of this invention possess an asymmetric center. Hence,
the compounds can exist in separated (+)- and (-)-optically active forms, as well as in
racemic one thereof. The present invention includes all such forms within its scope.
Individual isomers can be obtained by known methods, such as optically selective
reaction or chromatographic separation in the preparation of the final product or its
intermediate.

‘The subject invention also includes isotopically-labelled compounds, which
are identical to those recited in formula (I), but for the fact that one or more atoms are

replaced by an atom having an atomic mass or mass number different from the atomic
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then, THE 2) work up 3) HCI-MeOH 5 NO2 7 In the above
Schenes fromla to 3c, exanples of suitable solvents

WO pbozis3a m xture of any two or nore of thoSBCT/IB2004/002741

sol vents described in each2iStep. The conpounds of
formula (1), and the internedi ates above-nenti oned

reparation t hod an he isolated and purifie y
B i fons A B0 faid 18 i EXEOrR Sl TotaRes et ban be
E&S%%%t }t& Bth PO of (HeQARLAGH AR (e iE’d%B;%é‘s' JF R glﬁgen,wx%on,

optically active conpounds of this iInvention be
RItRIREH &y B, ?ﬁ&s?ih@fus, feshRdsd chiRkingXRhe?Ht Big, 13¢, 14C, 15N,
p y ac

opticall i ve conmpounds of this invention maybe

dBoal T B lipy 32ir368ni &g raap BOC1, sepadtiveiyo N, Coamgonmas blthe present
resolution or fractional crystallization fromthe
frivientiors pnpsbugrdbereet pamacenticeByrpengnigblegterhpissaid compounds

I&lg% 2 ne@%%ﬁ}g%scg? gpﬁssglgﬁgséftdgcg%ﬁ)%ﬁ&% Hg(seaﬁg %Sterstorr] 6f said
?rc)dr&ﬁ%tvi/lﬁéﬁ bt ithy SofMdionaSisiBpés M/ dridther MoedPeS oPM@er
hereof. The present invention includes all such forns

wiontsi ane withinsthe peope af itk rivenizon. | {areaisisetopicely-tabelehed
by kno t hods, , such.as.optical ly selecti.ve . .
PmER R of eI et o PR o B i radioactive

ar at hbon3ef, thegd | t '
B a0 S P iR A BTy ol o
. c : | Led ol 1 1 .
L o R LA
paticolarlppreferadOive tiairccase efprasoathtioy aad detcombihian i Myrther,
atom c mass or mass nunber different fromthe atomc
WO sEA0HhGATERVRCTOIBRE SubhGe Zeditriud] i.eradld, om affpsd therapeutic

nunber usuall found in nature, anpl es of | sotopes .
AR g OB UInG D R 51D BHp L ErGte figpased i vivo
WA bR doe5d S QliRRERt Hd, R¥NC88Y be %géfgﬁéﬂ in some

ni trogen, oxygen, phosphorus, fluorine a [ ori ne,
sitaimsianc2si Is@ohicdlB0abdlddCeonpiinds d8&rmilk]) Flhis id@ption and
ggcgg&]ﬁgqeg%?gg{?%ﬁllyrf g? > g%}‘lﬁé %ly %@Fgcggggtutﬂg %ro%fedlgrg Qisclosed in

; . ¢ . -
R S S
eaudjip uvadkbledbotspicallyhbeed raaperdfforsansh-isptopibailg fabeled aéngent.
contain the aforenmentioned jsotopes and/ or qther )

i sot Jﬁl@@r‘%&ﬁntdpﬁ%wonav%%esgalé?%qsm%ﬂlq %@@élag%abﬁs higiged.

inve %Eﬂﬂaeeﬁ‘?&aﬁl@ia@cép%tlé)&iltg aF {Hé'cloﬂﬁgllﬁcfsdof formula (I) include the

acid addition and base addition salts (including disalts) thereof.

Pharmaceutically acceptable non-toxic salts of compounds of formula (I) may
be prepared by conventional techniques by, for example, contacting said compound
with a stoichiometric amount of an appropriate alkali or alkaline earth metal (sodium,
potassium, calcium and magnesium) hydroxide or alkoxide in water or an appropriate
organic solvent such as ethanol, isopropanol, mixtures thereof, or the like.

The bases which are used to prepare the pharmaceutically acceptable base
addition salts of the acidic compounds of this invention of formula (I) are those which
form non-toxic base addition salts, i.e., salts containing pharmaceutically acceptable

cations, such as adenine, arginine, cytosine, lysine, benethamine (i.e., N-benzyl-2-
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conmpounds of the present invention, for exanple those
into which radi oactive 10 i sotopes such as 3H and 14C

wa@e@siozisey por at ed, are useful in drug and/ or sSPOBIB2804002741

tissue distribution assay.22ritiated, i.e., 3H and
carbon 14, i.e., 14C, isotopes are particularly

rredf r, thei as resentati on and
Bt Emindy ek dPE N QAR Bl e shpline, diolamine
'(ﬁ@t&i%ﬁnﬁb&ﬁﬁle Stiflgdtlelalifg, gluc%san%lﬁél , o16@he, 3lihfififhe, guanine,
t her apeutic vantage resultin ron1greater
medghboinEG.es ﬁ\hmethyﬂglucafrmne)emnm;mmda,mimd el.,rethanglndie),
half .life or red ced dgs age requi r enent a ence
QEYthiee, Brospime: B9 P‘Tw pgaﬁ%x SiSP AR asiRe v A NE 3 ‘ﬁ?@atfﬂﬁ‘?me(l €.

H & Qxfnrfo%e@ﬁﬁn ( HtibDYERCLPD g d
progﬁﬁgg98ﬁﬁgﬂl?ﬁganlgenera lgﬂ%?%%%ré %y carr@ are
bytcohveatipna peckederedi scl osed | n above-di scl osed
Schenes and/ or Exan?les and Pre ar.ati qns bel ow,

subm t HsAERr gs theersHPInCORPRPRISHA lﬁélb‘teaBPl?: axfeﬂgaschegapeands they
e A A e A A S

(okganésacidst ai ned.  Pharmaceutically acceptable salts of
t he cgnpounds .of fornula (1) include the _acid

addi thhsrcidsviielare aged toimsepassihe Pharmrcpyfaathy agsepiablesgcid

I
P&i@%ﬁ%&%&s {}gﬁ%?&f&‘oéd u'n%(? ?ﬁﬁf’s%@@g{é% r%g gbr&gfgd gﬁ% tho¥e which
dormy ao-toxidcid edxhnmqsai’s iy, saftocorgaiaimg| [manﬁmhacﬁi]lymgceptable
saj d conpound a stoichionetric anmoun

aawwﬂvlae%tha|Ckweobr01au4@andrﬁé Bibtate, spate pr le%éqtmhosphate or
B?]El}%ﬁ%ﬂﬂﬁ Q@étgtk Lig&tgf%dcﬁgtg 3 ﬁélﬁ 'atfatfé/ %%{edo? bk ate succinate,
alkoxide 1 n wat €r or an appropriate’ organi c sol veht

Sittdte sfamatdie pblconais oK cHRRNE) benroakd, wietitantdfodafe, ethﬁnetsﬁll@onate
| i ke. The bases which are used to prepare the

pEBZcREboRAte ar-telueneselfanals, adipae.caspaitple emByylale adisylpte (Le., 1,2-
N U e RS

ghlcbaate, 3-BydrospR iraphibibita) xibmdosb@e aasdiros @2 naphthoate),
accept abl e cati ons, such as adeni ne, arginine,

aspiidenaip(i.o shyssoxsistaesikiansie), (nucate(l en-8lagtayatelp 210
%g@%g@%e%ls 63 gna%%aﬁe%égﬁélﬂcpqgi é‘tclf ra laﬁlel&&%@a;{@ %ﬁ)tamate

enzy ene’ am ne

GlyPutNE Jadlbisibadte, Nesindte, rﬁaleatdlrﬁdrﬂalaﬁﬁ afpddedylate, nicatinate,
et hyl enedi am ne, | ucosani ne, yci ne, guani di ne,

@eh/ﬂalﬁ@turomteg paiey suléhosahmﬂ@t@ﬁyn@t@ élafmomwbgmate borate,
& L&oh 4D ’Iéa‘ée &hﬁ'laz% ”ec{ apostc @t nanoks ngﬁyrf bls-?ﬁ-gy&l%wﬁ-

ocal n’e seri

YighHtRGat n@f tHeREBY di*@ﬁﬂsylﬁte(m@lu&l'h Shelfi’lli—edlsylate) and
tris( hy r oxynmet h ') am nonet hane). The base addition

dyidnoshlorde. Jhepeitradiipn ssifs @@rhﬁaﬁ@paéﬁhby ponyeptdenabprocedures.

I nsofar as .t he.cert ds I S 1nv nt| n e
bt ¢ EBIRATNGL RO e ST SRy & e 1 Sy ng e B s 1977
vari gt peéseli ih{itRRtinSalidsSalifdrihs i mp oMt g 8MoemaR(2-A”)
or gani ¢ "aci ds.
as obtained.

Compounds of formula (2-A’) may be capable of forming cations. Cations of
compounds of formula (2-A”) may be prepared by conventional techniques by, for
example, contacting said compound with a stoichiometric amount of an appropriate

alkali or alkaline earth metal (sodium, potassium, calcium and magnesium) hydroxide
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10 The acids which are used to prepare the
phar maceutical ly acceptable acid addition salts of

W b@shbzisBe conpounds of this invention of fornedEHIE2004/002741

are those which formnon-2dxic acid addition salts,
e., salts containing pharnaceutically accept abl e
anl such as the chl ori de,

A pRaEde TR oA ortoretig e Slgeinie St binligopropanol,
phesRRIhEeoBGehtRe. | actate, citrate or acid citrate,
tartrate or bi-tartrate, succinate, 15 nual ate,

f una Tht dasaylusebiogirepars thedtasy aidﬁlormitz oﬁtl”e acidic compounds of

T CnAOFY Givat BeddPabese S0 ah sae SeavEyFacgion st
gfg?ithgi;él ; gl?ll’téégu@caillg]acgeptaﬁ)tl@%@ daditbd Qaﬂ%tﬁ)descnbed above and salts

urylsulfate gl uceptate(i.

gontsinnipeiations tedh, as trletigdamaine,, py&dhys(hndmymﬁemap ht hoat e,
xionofote(l. . drr oxy- 2- napht hoa , . ) i
i sethi & %?‘én??““és °f g’yrﬂ\}‘%ﬂ @x‘i’é %‘3 %E‘Q’F&élj‘g a wide variety of

mﬁeeag hy as ylate(i.

nap tlﬁg? sﬁvérstul %Jﬁona{t e@&g%:gna%g%gmeg ate, gl ucur onat e,

gl ut dimtaeids uh‘ﬂchplprertaee theacidaddicatselis dfithe nanpound of formula
nmal eat e, mandel at e, napadi syl ate, njcati

ate, :
oy e thase mdweh m@a} additionaalis Spph B%IQIaHWSEF%“S include
B tatfa rrdE 1c5ﬁ%géc%gﬁﬁféaatcfd acf?iﬁ{o?lts%lts 2L Dona dbove b &R L
il:oﬂtamn’%tdmwrsmxchlasd{zﬁu&wdr oxy 3- naphthoate). O

t hese, {‘J]éef er._edi syl ate(including hem -edisylate) -
and féswa e rathinyie sgens of dhng lrazaaﬁlqn Y bioprecirosh (e called

foe-ﬁ’x%%g)q%fqye & cgﬂlgiké gfq grfglérﬁgg agr X b\]loﬁg%ur&)r o?écgfﬂp&fmd of
@, fodmdl9 (1) 197 Zhemfﬂill&ieﬁlve@\&ﬂheneﬂﬂ/\e]mbh igrendity cudesrtsdbdck into

forms of the co ounds of formula (2-A") as obtai ned
gempeundyfihe forpplal) inbiglogieal sysighse By parasusy

TSI e

es@apPlRl ofeR oaeinla (@) &edr thetaope¢tirsbribat Bedh administered to, and
stol chionetric amount_ of an appropriate_alkali or

absezhadrhy, & sranEnakanAubiesb §igumhupenaybicttr ot easInenitin gossible
GRS bl 8 MRS IRE LSRR BT LRERRHL B0RF e ana

wat'er “or an
P linchte Ry dporiisbdiadking &D&tcﬁ?@fﬂﬂ@ hydréliy*drtii: SVhen only one
thereof, or the like. The bases used to prepare the
Bﬁ%@nééﬁlj inclusies baqhtogy grouphenly glagpEsied naﬂmﬁébe Sfhen both L and W

1{&% hygxf%(ﬁ IBlé i~ telgt%rr?vmgl c?; 'i)mr% a.gne oqddlfférgﬂt) can be
lﬁ’ﬁﬂé BG4 bstark |aivé s’iﬁﬂa&mlﬁﬁio@telw&% Al dsiagtaeapropioaste, butyrate,

descri bed above and salts containing cations, such
gts. Intaddigtony Whem heor Wyndlades @ hadwxaigroms blOPWTS@tﬁﬁ?O badade
of f.or

bl
Bl opRlefigtint fidipky Ein R a i Dlnd B Bshlfeledas ¢ and
9{@&&1@@@&@? deJmVapbydﬁa@tﬁﬁdvmparpmwme&m hakdéle.g.,

addi tion salts of e compound of formil
pivaloyloxymethyl chlonde)

When the compounds of the formula (T) of this invention may form solvates
such as hydrates, such solvates are included within the scope of this invention.
Compounds of formula (I) containing one or more asymmetric carbon atoms

can exist as two or more stereoisomers. Where a compound of formula (I) contains an
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10 (2-A") are those which formacid addition salts.

Such acid addition salts include pharmaceutically
waewepeEkd e aci d addition salts as described apOwBB280Md02741

salts containing anions, 2uch as cyani de. Also

i ncluded within the scope of this invention are

j oprecyrsors (also called .pro-dr .of the .

i Sl eTBA ot RS iR b e g posgie. Where
g @ﬁg@ﬂxﬂfo tatm, T&%ﬂaﬂl@@;‘h Retobk 8kﬁn@g1%hﬁ Bk GRhromatic moiety,
erivative thereof which'is readily converted back

tiaatomerit inpaisant’ tacomprismd) @i dcher. ftdoMowathat ) sinple compound

bi ol ogi cal systens. In particular, a bioprecursor of a

BayBEbig more thal ong FYRSIO4 1SOMENSE: convert ed back to the

par e : . : Lt :

D op sl P SR helibodcE ORI il hud o oRipoiconpers
P3ometridTROmEtsi aad taubmnedd forms @f theaompoandssefifpentla (Foncluding
exanple, it is possible 20 to make a bialgfgr ecur sor, of

eRP QB An SRS Mare Fag oge (YPE of ASORFTISH, BREMEHIUISS OF 0§ o more
Rieof, AR DRG0 8 SRIA hehleriBh is
Sptiay sctieptop ex@fipl, Dubcate St Erlysite;po saiehlie. foMéxamplbe T -

L and W include hydroxy, nono- and di-esters (which
estptper Phargiais- or different) can be made. Typical

este .Si I : :

o op Chf S 1845 e £ 3804 B By i e gRECL/ B Enovgy o
{hosd kil in they ght, sy expinlf), chitntds @aphysandsiactiond erysedisation.
by converti n% t he hydroxy group to, an acyl ol{;lyrret hyl .

der i anyspsiopal technigyies forthe PRepeRijerdisalption of mstapidval poggfiomers

reaction w n t hy- ' .
G LR 5 PO B il fonsf
fAeBibte For( the ratkmiaty &f o JAU &R Hevhtivey udity, Mrsaxladles 8hirdl Gigh

such as hydrates, such solvates are included within
piessuse bpad shropategripiyedlén.  Conpounds of fornula (1)

ot s RS0 R PR GF Y Bl proSRata Ml pR Fonckvian o
alitabRrgpikall dckive eaﬁngmﬁi, &t MENBRO B H12d%RAor, in the case where the

PCT/ 1 B2004/°002741 4 al kenyl or al kenyl ene group,
guopendiod forimyla (Dhpentgios aragilicios basie B10iate apcsil ¢nhase such as

{?%{ﬁ%ﬁg acgiﬁ gﬁ E,Ppglﬁnggﬁt%g{a%ﬁﬁ% ﬁl@g 2 u t{%g% cﬁa{(s?eggclfng%%crarin?&ﬁr% iy be

Ssparmsd B/ CHroth AERAPRY kSdrby freckidnfICEyHtallizdtioh@inl @96 of Béth ofithe
singl e compound  may exhibit nore than one etpé?e of

idmshoreoisomerssonmertedde dhawartesponding pire pransiomen@) by e well
[ nvent i o%ﬁi@%qe al | stereoi sonmers, geonetric isomers
AR LA %Y s of the compounds of formula (1),

i ncl BelirsonsHIRVMB BB Ry bO SepaRitdl By @hvemeonayRehBiues
i sonerism and m Xtures of one or nore thereof. Also
ke thetbioser siviltedi id tlzedatt t segnfonexdraple, “Si¢reechaiastssi of @uganic

GPimporrs R L PRELORHeY LR G b BT & D

Compounds of the invention intended for pharmaceutical use may be

administered as crystalline or amorphous products. They may be obtained, for
example, as solid plugs, powders, or films by methods such as precipitation,
crystallization, freeze drying, spray drying, or evaporative drying. Microwave or radio
frequency drying may be used for this purpose.

They may be administered alone or in combination with one or more other
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10 tartrate or DL-arginine. Cs/trans isonmers may be
separated by conventional techniques well known to

wo bwse215Bd | led in the art, for exanple, chromaPCOIEPOWO02741

and fractional crystallisaion. Conventiona
techni ques for the preparation/isolation of i ndividua
enanti omer i.ncl ude chiral nt hesis froma suitabl e
SOPEIRP L PisiB s GE OF SRR Uk P OIGRORiAher i (or as
bAC ESTRbI flat{d?lr thEdEH ' GERIRLL t%%_vﬁﬁ%lahnﬁﬁls@f‘erd' a% z3tﬂ)f'h‘§ﬁlat10n in
usi ng, tor exanple, chiral hig pressure |
adsoolatbWithpAY of H@t@hanﬁhdmtin@liy acekptable hﬁclp&ntsnﬁh@te@nr
g racemj,c precursor) be reacted with a suitable
optGRIEY s used h@@%@@ﬁ any gneredisphother thin the gepppund(s) of

(
e

l&Gnéderdfadiministedtdnpthe bffepivdilyd etchpibmtronrelubilite and

resultlngidlastereonerlc m xture may be separated by

slabiiaaBg thennjura Al thsdosagedei®nal crystal li zati on and

one

oo ZoaRyle Lol AR SAR TR oA bl
bfesantdkvdntiod apemethods Mrehdopsparatio wilbbgleatity appasentaythose

be separated by conventi onal technlques 25 known to
skidsd msibe prtedughcoppesisiops andyggthogdsfor élg@almfpgaratlon may be found,

;
BRSO s AR GR SERHISS 1oVl Riad)
PobkMeOChapardha99Hceut i cal use may be adnmi ni st ered
as crystalline or anorphous products. They nay be
obt ai ned, for exanple, as solid plugs, powders, or
fllns by met hods such as preC|p|tat|on 30

ORAL ADVINISTRATION o7 e dryi ng, ay drying, or
evapaihatcpwowm% afdghe mr/@ntmmn@bﬁra Istered ora méh@y

Sl au iesige bAndy g B R o i FRErRe 1o o
ShARNint¥ndPOR: Ut brdéhl BERDIBZRA AR ki ondRa C R RAMBHS by

of the invention or in conbination with one or nore
wthichr the mgpm(ndrena@s thOMamatlre@ﬂy tﬁhmfégfrr)outh

Geneg;a ﬁ H so% t\‘%ﬂF ﬁb alaadﬁ% f‘é%}ﬁ%?ﬁ’é& (F %)ginrl%t[lons such as

%Q&thﬁ u?es%ﬁfaﬁhﬁé‘béﬁcﬂiﬁl%s tlgfh s, oW dRrE 'l’ﬁzen%e% (HRAfing
herei’n describe any ingre ent “other than fhe

éhqmdeﬁiﬂﬂmﬂo Shews, Bultinend nanorparaoenlatdh gelshaslideobition, liposome,
cipient. wwll to,a.lar extent depend. on factors

Blon Ondiainganucoratnsiyd; S um s et PammBon pe

ef f eqliqQl fédafuficns mc%me sﬁEbe%@in?'sbluftMnﬁ @9'rup§ babéiitsy Such

and the nature of the dosage form Phar naceuti cal

dampdations ory bewitpddyted af ﬁﬁletshn sdﬁ) ot hud;capﬁ‘ulas@nﬁ tymeiglyof
t he resent i.nventi on and

r
B SRt XD X AT g0 PIYE YIS oF el Propylene glycol,

methylcellulose, or a suitable oil, and one or more emulsifying agents and/or

suspending agents. Liquid formulations may also be prepared by the reconstitution of
a solid, for example, from a sachet.

The compounds of the invention may also be used in fast-dissolving, fast-
disintegrating dosage forms such as those described in Expert Opinion in Therapeutic
Patents, 11 (6), 981-986 by Liang and Chen (2001). ,

For tablet dosage forms, depending on dose, the drug may make up from 1 wt%
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10 skilled in the art. Such conpositions and net hods
for their preparation may be found, for exanple, in

WO Resiozigson' s Phar naceuti cal Sciences', 19th BeCT/IBRN04/002741

(Mack Publishing Conpany, 2®95). ORAL ADM NI STRATI ON
15 The conpounds of the invention nay be adm ni stered

5,90 ke oD cloRiHE i ciptss SPIcADY FpH 8 T ey Fdh Of the dosage
rﬁftln a‘aﬁltfbﬂ%a;he %1% k1L %‘éﬁéraﬁ? Wbfiat mmﬁeglaay H&mples of

npl oyed e conpound enters the bl©
dtsn&agranﬁs r mctuldy mdumlt zttarchogllybolaﬂéo rsodivat i aartmxymet}arbl eellulose,

r. oral m ni atl i ncl ude sol | fornu). ati ons
§ E}\“Ths ° f‘gg‘b%ﬁi e LTRS5ATAG! Shg iy | Kpspgvidone,

§ﬁ¥uﬂ md I S
Fi U|rl -t Flgﬂ%, @Egl\%ls &;rrlg § Iﬁlblg)%hgg%lﬂ%arcte}hélaf lower alkyl
glﬂiisﬁtut&bhj’dioﬁ}(plmﬁyﬂ oellulésepstmhﬁpregélaﬂlﬁr&d(stﬂc]i anet smghum alginate.
E% dh sive), ovul ei sprays and || qtg

Aeral%: P festeganh Wik sempmiseriroms! Mi%Iade Wiepirtrdi fom
SO U | 2@%% gyﬂigpg a%@%rﬁi I Xi rs Such fornul ati ons nmay
be enpl oyed as T ers 1n soft or hard capsul es and

t ypi Gihdeys 2% generpily sedao ﬁﬁpatrt eshesive lquaiktisd e tablétfetmulation.

t hanol , pol yethyl ene gl ycol ropyl ene gl ycol,
%Btt‘ﬂ%l? biders ipalede Iarcr%rgaﬁl%uaw%ﬁ%qﬂe, gel#En, SWERTS Polysihylene

B T o HOREAT  HEB B,

hpdrogiropyl teeihlosdf andehydrxiypropl/bmethyRihiese. fIYablmsanay also contain
sachet. The conpounds of the invention may als

duwents, sughsast lagipsssBropPhsirate aspraydries WPAelegFae. .aﬁlgyctx@@a@é the

h 0
LAY, A5 026ee Sl e ol PARRI S s, s
ik adibesdO Bdlyium pHosphdt@lihgdrackosage forns, dependi ng on
dose, the dru% may meke up from1l w % WO 2005/ 021539

pCT/ 1Tgb btunaosivoeptionglly gorgprisg sy ee aﬁ@e@g@tﬁgéuelba&ﬁodmm

sh?f' %ﬁ% Hﬁpf c;rg% %p’he fgiagtg g ﬁ% sosﬁllctol?ledloxqa?a 8% talc. When

ets

pfb@érﬁ; surficelh@ivetageitantay caﬁgﬂﬁé £6mar.2 wrﬂ%ab BtvRgs amls tablet, and
I ncl ude sodi um starch gl ycol ate, sodi um car boxymnet hyl

gbdanty wag complasecﬁwc?aw%kq/ hm%@f thefablgtose,
gglo)s/\%%% pyr fe %I%OX go rrléltIH y.fi) ﬁ%@ﬁgglénagnesmm stearate, calcium
Ble&tRC 76 bRthiatd) Sodifh|staBd Gumhi@we bndikthres SO RBEAdsHiR Gtearate

hydroxypropyl cel I ul ose,” starch, pregel atinised starch
HiHh sg@l@lrruhuml gilnhate Lubdepnts geneyallyt spmptiss ifiene @28 met%adol 10 wi%,

PR Bk PSR AR S g bigPrct el Y Lo o e

us ed OtReripdBsble i8QBESHY BrcliR dntil BSddnds, doloBRh&! flavouring agents,
fornul ati on. 10" Suit abl e bi nders i ncl ude

picsaryeiiyes end fasisemasking agents, gel atin, sugars,
pol y%gcgl)ﬁlp{sa%? tablets contain up to about 80% drug, from about 10 wt% to about

90 wt% binder, from about 0 wt% to about 85 wt% diluent, from about 2 wt% to
about 10 wt% disintegrant, and from about 0.25 wt% to about 10 wt% lubricant.
Tablet blends may be compressed directly or by roller to form tablets. Tablet
blends or portions of blends may alternatively be wet-, dry-, or melt-granulated, melt
congealed, or extruded before tabletting. The final formulation may comprise one or

more layers and may be coated or uncoated; it may even be encapsulated.
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gl ycol, natural and synthetic guns,
pol yvi nyl pyrrol i done, pregelatinised starch,

whyasoxypy opyl cel | ul ose and hydr oxypr opyl PCT/IB2004/002741

met hyl cel | ul ose. Tablets n2¥ al so contain diluents,
such as | actose (nnnohydrate spray-dri ed nonohydrate,

h d.th i K d
Sucr dg BraBiiianit et el i PhalieiioLRSSer KPERS:
abRRAVE]. ﬁasﬁ}ﬁHCEﬂeﬁérHﬁh&H@ipﬂﬁé}ﬁnﬁi hrfeatmidaki et XY, 1980

may al so optionally conprise surface active agents,
SISBIN 6:824D4P18nX)! auryl sul fate and pol ysor bate 80, and

glid . suc as |I|co di oxi de and_t

ores SR et Ry b rritaled B hegrmanediat
t I -

it fo §‘ é%l?%se'1%“%@1%%53%?’SI%?I8%1?’&%%&@%%@%%%92@2%%‘

gelsed-atdnyrotledH, &irgetédidnrd pragnamrmd:rlelease magnesi um

stearate, calglLu ste e. zipc stearate,  sodium
st ears¥ StGhig st olser RrRbiaHess BY rpResTR At Of exeHion ar
BedcRpSPE ULl Kb, éwg@@at. Detdi 8 BRD it fa%é ¥chnologies

corrprlse to 10 wt% prefera rom

vtk dsthigh sriebgyodispeidonsadndeismobt Iaad cpaisdpartieles mgrteﬂe éntngl in

i nclude anti-oxi dants, coloura avour | nts,

Ysrga ak@ly Pharmagaut AT dchaslegH Qe inr?g %3& e (2@8%%%}1?‘3 of

% gbg 10

Eﬂ%}i”? g %taehl 6&%@? l’ljll n%lle‘lfa,sgg raaerqnéa ou1 O@%? tg about

85 mﬁ@bdlluent fromabout 2 w%to about 10 wt %

di si nterant, and from about 0.25 wt% to about 10 w %
RVANINIBALONRy be conpressed directly or

by rohl.e e AhEn r

port ﬁlcl;l ﬁs"ronﬁﬁ%bu% tﬂ?ré.ayn%tg {er nab’ [ %}Sé ?Qbe megéfegd?l§/?cflycjlflto the

bRlod - @eamy fixgd adusches lok inte aimgidrasl, orghn. eSditabiidedienf for @arenteral
tabletting. The final formulation nmay conprise one or

AREIStERiens iapudemyneae e duGRAriFHE atléaapwormly dyiggthecal,
t 05 P /0

jbllﬁrea%g %?ﬁ%‘l%? | %ﬁragw I e{ngla %tgl% }sglh;{stllsae%ig9111 %Faﬁlﬂusmﬂr and

sitivatBee il Rosagdo i éferal d@hingiatioV/dicludé neecny (ibkluding

Li eberman and L. Lachman, Marcel Dekker, N.Y., NY.,

ygepnee(dmmeeﬁownwdé@ﬁse mjectass PRYITRToR; (eARTaes. f or

oral UM ALS AL A0S fonH LAl (B1Renl WHRE 38 contain

5 andfor #odi ase ease

ERdipieh@tJuon s isans, Uﬁﬂaoﬁ?&h@té@dmd lﬁifﬁehﬁgl’h%énts (prRfrstdgd-to a pH of
control |l ed-, targeted and progranned rel ease. Suitable
fioa 3 ite).rluitefos someapplicativan & %bmavrb@ mefesytey dprmudeted as a

'83% ntél?-n(ﬂlf‘e%%e]% gpﬁﬁgrrlloggq% | rrc]igfy(? gP i te e sfedaml(go%ﬁ%l%ﬁﬂn with a

sSui't nol ogie$
asitdblOVehde B istpiee, plyRiden-diRd wagdfdt i ¢ and coat ed
particles are to be found in 10 Verma et a
Phar e @ueniacsion é phisoterd forarplatiane undespyrile gontlitiqueofpr pxample,
The

by lyoghlhsatlon, may readily be accomplished using standard pharmaceutical
techniques well known to those skilled in the art.

The solubility of compounds of formula (I) used in the preparation of parenteral
solutions may be increased by the use of appropriate formulation techniques, such as
the incorporation of solubility-enhancing agents.

Formulations for parenteral administration may be formulated to be immediate

and/or modified release. Modified release formulations include delayed-, sustained-,
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chewi ng gumto achieve controlled release is described
in WO 00/ 35298. PARENTERAL ADM NI STRATI ON The

w@orpoensas of the invention may al so be adm ni BCEIB2004/002741

directly into the 15 blodB stream into nuscle, or
into an internal organ. Suitable neans for parentera

adm ni stratjon include intravenous, .intraarterial,

PHlpobip Pt (ERES Gl ouRBanRG, relg@H | Cqipotnds of the
{RERR GhdY B forlASE & N2 soliiN AT LG, 2br éhix_otropic liquid for
I ntranuscul ar and subcut aneous. Suitabl e devices for
pdmimidtatiah &dan ningtlarded alepotn providing emddified i midasadiofigthe active
m croneedl e) injectors, needle-free injectors and

FOmRRYNEN EtXé@mﬁSquegucflz@Hpalaew@%# udeofivg1cated ieniy and PGLA

Lcal aqueous sol utions which may contain
g%%?%?%%%s such as salts, carbohydrates and buffering

agents (preferably to a pHof from3 to 9), but, for
plications, they may be nore suitably
LOPHGALAIIVINISTRATION| o non- aqueous sol ution or as a

dri e e . . o , .
ven L PR BE LRIk bR ki e s
pr epasal ten iQfdepasinberadsdémdiaiyl aypionisfoundRtiond &rithies purpose
conditions, for exanple, Dby |yophilisation,

mehidlel gelpe hudtogelp! lafions sRlPRepSs tCipRIAS: dOIBH%?%g%{ﬁiP% apowders,
' | t ' d. | h t
UERITL 4 s S0 bt PSR, B b B andlfes nd

pri@panialsions. Iapogdmica Bl Ado beswsed! Typical bmyieheintlnds slasled, water,
by the use of appropriate fornulation technigues,

such
gneralooil.hiquif efrplaiei white pelelatymn| glygerin pakietylpne glycol and
nis, r |QF 1§ e i nLstrati
REBPR AREL 5805 Glhaplt SPbhElnBITaLs Ligh! B B
PRirgaSE; 880 f 9530 I8l yerRiaginfa0d Midbrghn (MGobarabogle
del ayed-, sustained-, WD 2005/021539 PCT/|1B2004/ 002741
28 p@tberdmearspof rtopicaldadminigtgtior dnelade slebyersinte lectroporation,

io%ﬁ%ﬁ?@E%i@ngpqg}g%ijsg dssog fhofrlés('ﬁ ia%lavo?gr{)lﬁe:édfga}ér Bll%:gdle-free (e.g.

r Xotro

PoRUéSsLcE™T Bigiedtiicd yiajdc@on.as an inpl anted depot
provi ding nodified rel ease of the active congound., .
Exanpoaguletions & topicAupdminirgtipmaraidbe degleledriede immediate

stents PE_A .er pspher es. | CAL .
R e MEUAROTRGSE Smultions lyds Aot aggined-
pelsaNEdHuDlIea-L thri B S prgrafnidigefliédd Or nucosa, that

I's, dermally or transdermally. Typical fornulations

for this purpose 10 include gels, hydrogels, |otions,
, . xaTB i ng powders,
gs, —toans, 15, Skt h-patches, wafers,
i mpl g oonfRARGE ST tHel MK ERionbAMOALE He Afhinistered intranasally or by
m croenul sions. Liposones may al so be used. Typical
odalkatienstypimallyde the domlof andryepowder (either alone, as a mixture, for

example, in a dry blend with lactose, or as a mixed component particle, for example,

ADMI]

mixed with phospholipids, such as phosphatidylcholine) from a dry powder inhaler or
as an aerosol spray from a pressurised container, pump, spray, atomiser (preferably an
atomiser using electrohydrodynamics to produce a fine mist), or nebuliser, with or
without the use of a suitable propellant, such as 1,1,1,2-tetrafluoroethane or
1,1,1,2,3,3,3-heptafluoropropane. For intranasal use, the powder may comprise a

bioadhesive agent, for example, chitosan or cyclodextrin.
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mneral oil, liquid petrolatum white petrol atum
gl ycerin, polyethylene glycol and propylene glycol.

w@eweneEsd on enhancers may be incorporated - SPET/IB2004/002741

exanple, J 15 Pharm Sci, &8 (10), 955-958 by Finnin
and Morgan (Cctober 1999). Qher neans of topica
adm nistration jnclude deli veré_ by electro

4 8%

{
ot R oPEtEoed, RERBRD: BT ek pRETEL] OF diulisel contains a
g%l?{%? Sﬁgisﬁel%'iorﬁ@ﬁ% %Oﬁlb@l?nd(ﬁ dT-the RRWHES ccﬁﬁﬁﬂ_%g, BbObxample,

etc.) Injection. Fornulations for topical
athenael] a:queaus ethamﬂ,yorta@uit@lvlﬂultatletdva agebefor drspehsmgesolﬂﬁhsmg, or

and/ or nodified, rel ease. ied re se f or mul at |
hiendine Tdetsaydans Sub: S rpaseilanis) gp SENER" Skt opti il Stfactant

R ARSI & Aol | TR,

be admonits tuse énl ai dnyr;mvatealolr yuspenkign f@fmilatied, ahée dinyg product is
typically in the f rn1of ad 0 ejt er al one

aiCranigedda  Bze Sjfad f‘eﬁ@ééﬁh\@ry biir 131? ’3@ et han 5 microns).
g‘;l}gsﬁr%?g ,beoich?e% %Sﬂ?@?%% 96 &tin lﬁetht)ﬂr such as spiral jet

n1xe ol pi
pdinsghfniddetd @dstahﬂln@ stipeburitaldfivid }pmuémng ta)lﬁh‘ﬂ manepartixdes, high
an aerosol spray fron1aé§w§ssur|sed cont ai ner, punp,

Ppsspe aﬁlﬁﬁﬁ%ﬁtw(‘p@éﬁ’?fy Y8an at oni ser using

el ectd E‘ﬁ’lgé' &H?%B%P%S%Ié’rﬁmﬂ ﬁnfdrrﬁPlpi‘cgt Dlist Qs apd cartridges

nebuI| thout e use sui tab
peraelih amﬁnhaﬁsn(bh isnfflatdr, thapbé¢ Edriaddtetbtoostnien e powder mix of the
1,1,1, 2,3, 3, 3-hept af | uor gpr opane._, For intranasal use,

eoappEikel theapvesiopr o suitable ppydembase puach ge factose g starch and a

SEAPPASe SPUI530P5 USSR, D AIEAASAR, T s

sl adttydrdugedr, inothenfollofsthe nesohadiate, @refslfablyt th@l’ia’(bdir Other
suspensi on_of the conpound(s) of the inventjo
switable srpigienfsoindydandrsiran, e3lbcase maéfqereowbl&lh asydtol, dructose,

QU?g%ta%ugmgh$grnatlve agent for dispersing,
extendi ng rel ease of the active, a

proped | asmtélﬂb asol@ivny e fdrmafkdioan fpt i @seal irsunhacitamiser using
5 such as sorbitan trioleate, oleic acid, or an
slecohvslcedymanidsdo moduse a ﬁnmwtumaw@wnpfmm ditigdp 20mg of the

2 USBe nSd ggthf 2 rV%H 1@% I eornactutaﬁglf gt;cf ﬁlle er &gl Y ev&lﬁgle may vary from 1ul

asz Sul

it M@0 AL AaRpichlyRi®alativn n®§Tokdpaite 5 oS ))f forfﬂmaS(I)m)yopylene
be achi eved by any appropriate conm nuting nethod

gb@ﬁl a@n@wa@n qlﬂtamol #d sodivgn chlotide Aalé@nﬁtt@te sefvenisryhich may be
HEESGH o Bonehd Suf JETREAIeAS B bELPARAREMESL o

Caps \Wuerable b @urs] @ﬁcmamnqlol fah@Meehaithdl, of stWebfeders, such as
blisters and cartrldges for use in an inhal er or

smhmn at eaccharn msimror may e eddedbtocbasafonmylationsief thei mvention

E%Pgﬁﬁ ng@p&gg{ %?@hlgﬂd g suit abl e powder

Formulations for 1nhaled/1ntranasa1 administration may be formulated to be
immediate and/or modified release using, for example, poly(DL-lactic-coglycolic acid
(PGLA). Modified release formulations include delayed-, sustained-,

pulsed-, controlled-, targeted and programmed release.

In the case of dry powder inhalers and aerosols, the dosage unit is determined

by means of a valve which delivers a metered amount. Units in accordance with the
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performance nodifier such as |-leucine, mannitol, or
magnesi um stearate. The | actose 15 may be anhydrous or

wo pooslzisBor m of t he nonohydrate, preferably theCT/mE220er02741

O her suitabl e excipients3@nclude dextran, glucose,
mal t ose, sorbitol, xylitol, fructose, sucrose and

BRSPS SRR SHBM Bt lE bhaning
Ko 1 o %tﬁ@ B6RpSurd S TodBulh (’It) 2000 wRkalt @ﬁly %e will typically

conmpound o e invention per actuation and
be inudiciramgevsl) g m;ngvxahmhfmayrbd ddnpipisted@] O a Angyspiqsabr more

fornulat rlse conpound of formula (1),
Uy a8 H&?@&@Fagg eﬁﬁYer et hanol and sodi um

chlorlde Al ternative solvents mhlch may be wused

i nstead of propylene glycol include glycerol and

RERA TN ERA VA GINAL ADMDEISITRATIONOUr s, such as

ment hol and | evonept hol, .or s ner,s, such as 25,

saccHAeicampPuRdsQIHis myeltion may ﬁ&§ Stradaectaly prgaginally, for
[ f enged

PR i B PorR ol b SRR, P8, Bt SRERE CoSta Buttorjop raditiona

silpakiesty ibasg, Buasaious ditérnatbies afayde used/admpptapriad. at ed to

be inmmedi ate and/or nodified rel ease using, for

exanpl e, poly(DL-lactic-coglycolic acid (PGA).

Modi f n

Lot ToRb RS LU LSRRI, B e 10 ve

ﬁmﬁ?@dﬁfﬁ'@dﬂdﬁheﬁﬁed rélbadeh®¥otlafezl ®lcask Yorpmiadions iimtiadeedalayed-,
and aerosals, the dosage unit is determ ned by neans
gtstaingdyy Rsaghi coRtralled-yarested apd prossammsa Grleaseuni ts i n
accordance with the WD 2005/ 021539 PCT/|1B2004/ 002741

30 invention are typically arranged to adm nister a
EEH@LQHU@QR@JQ&DLQHHSFRAQmDNTning from1l to 100 g of

the conpound of fornula (1'. The overall daily dose

wi | | Thgspempryds afdhe mvenfonmayelsebe gdmﬁllsz@reqlrglrmycqq the eye or

ngy as&fcaﬁgrq}l [9111 Sito egdrgvs Zl)sfsat Iﬁg:lau glge% st% ]? n’smgocfreso]éutlﬁg in isotonic,

MﬁMﬁﬁthhM@T RN ohb esi@abro lfﬂld Socﬁfart hel aural
Invention may be adm nistered rectally or vaglnal

ﬁémlm-‘é!?@élﬁpl elcluch oHEmEBiSm tiedegradablso 6¢.g.orapsorhallg aggl sponges,
Bgléageﬁgaa}n ¥ éﬁpflous egrat%abfe t(ea t rs?lgcohé)b qglglangyp%%ré Ofidhses and

erna ‘es

PRRICARD &t Rosichr O§tEMb,ducR RS nﬁd%bmreﬁ ot @ibosoagisnal polymer such as
adm ni stration é¢be fornul ated to be inmmedi ate

ammrhrﬂwdu pplyacrybt eapi®. pRbdinyladephek| byderonis @mdata gigfulosic

yla%?,: &d gl S(%%g) té}%rrg]? ggeggrﬁeﬁﬁel%sé ﬁ?&%&?&tﬁﬁg‘allulose or

methyl cellulose, or a heteropolysacchande polymer, for example, gelan gum, may be

incorporated together with a preservative, such as benzalkonium chloride. Such
formulations may also be delivered by iontophoresis.

Formulations for ocular/aural administration may be formulated to be
immediate and/or modified release. Modified release formulations include delayed-,

sustained-, pulsed-, controlled-, targeted, or programmed release.

OTHER TECHNOLOGIES

The compounds of the invention may be combined with soluble
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15 OCULAR/ AURAL ADM NI STRATI ON The conpounds of the
invention may al so be adm nistered directly to the eye
w@eoosezas3d typically in the formof drops of a PCT/IB2004/002741
m croni sed suspension or sdlution in isotonic,
pH adj usted, sterile saline. Qther fornul ations

sui tabl e for ul ar and aura adm ni stration.include
Gttt sy St Syuogexedh Gof pinEleq itivafs Hereof or
261eal ARG BlcANniRAnD | HSlGAERIAR! 6rdef. @ ipldveORRr solubility,
i mpl ants, wafers, |lenses and "particul ate or vesicul ar
dissolatien ratactastasnaskingo bisgvaitabilitp eadive stabiitp dby ner insarghof the
a crossedg-1li.nke al yacrylic acid, polyvinylalcohol,
ﬁff’é?lﬂ?%}ﬂné madgs Oga‘@@ SHRY&-¢  pol yner, for exanpl e,
hydr oxypr opyl nmet hyl cel | ul ose, hydroxyet hyl cel | ul ose,

or nethyl cellulose, or a heteropol ysacchari de
pol yMmg-cldodextampbmpleged, for examplayaye foen®® be generally useful for
i ncorporated together with a preservative, .such as . i
1SS ORRET {ARTERANGH AORITISEAGAn Youfom Bak é?fj“%}}/ agfl shpyipclusion
del | i 0 Co . '

S pERFEhabioc3Rd 20 B Ehirdave o el Lok llon vith he drug, the
cyctedixade maydberuseddisf ae dwkitaepadditivedi.é.i ed ar edraas adiluent, or

forpul ati ons include del ayed-, sustained-, pul sed-,
é%lﬁgﬁlém- edostcg usedy fop these RHASaES B @lpbe, bete-Onfgamma-

EESRRELFR. ERT,CoMMRya B0 NGB OB s i

Blbs nWO 917D | EX2y VAD 9410261 8 asd WaDIOR/5884&ycl odextri n and
sui tabl e derivatives thereof or polyethyl ene
gl ycol -contai ning polynmers, in order to inprove their
ﬁk%b%%’ﬁ di ssolution rate, taste-nmasking,

ity and/or stability for use in any of the
af or dnmntuchiae it mpd&sirable a¢ladingdtéral doprbindtion of active compounds,

Drug-cycl odextrin conpl exes, for exanple, are found to
b rampiealfprthe purmese phireatiigsa PyESHaedisenseer gorlition, it is within

ﬁ%@cﬂké f}ﬁ gei}%gse%g Hn%fglzt}(oergﬁl%gwcg éi‘ ﬁlé%egﬂh%q%%utical compositions, at

non-
ddabte biAlif Wehitlp cdhfa@itt a eofipbexdtin Gicoriidtet With dheldnvdnidn, may
cyclodextrin may be used as an auxiliary additive,
roenipatly begombaned i thgdprm ofra kif syikableifer eqadminjpgation of the
ggdgb)smi(ynsused for these purposes are al pha-, beta- and
ganma- cycl odextrins, exanples of which nmay be found

i n | rhes fied ki palthdPaivetion’\SithbiesRt it Sor 18- sef¥fPate pharmaceutical
91/11172, WO 94/02518 and WO 98/55148. Kl T- OF- PARTS
¢EMpoRaeRscH laast pre playhigh spntatss @ compaurd of Hraplafl) in accordance

gl?tlﬁbljhg ?ﬁ\}e%ﬂor?,f an%clgilez}./n% fof ré'gp%lrjeﬁg@’retaining said compositions, such as a

container, divided bottle, or divided foil packet. An example of such a kit is the

familiar blister pack used for the packaging of tablets, capsules and the like.

The kit of the invention is particularly suitable for administering different
dosage forms, for example, oral and parenteral, for administering the separate
compositions at different dosage intervals, or for titrating the separate compositions
against one another. To assist compliance, the kit typically comprises directions for

administration and may be provided with a so-called memory aid.

DOSAGE
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for exanple, for the purpose of treating a particular
di sease or condition, it is wwthin the scope of the

wEe@serts3® nventi on that two or nore phar naceut PCHIB2004/002741

conpositions, at |east on¥ of which contains a
compound in accordance with the invention, may

tly b d Ki Le t abl
For Sonanrimaryaf RRMERS pentsdue BBty Aateor §8 sbMppfas of
Kielin®éntioRss tyqswany iPthe GRXERIG. @ﬁﬁlgttwq 00 md@pRn&AP; acsfaioarse on the
phar maceut i cal ;posn t1ons, | east” one of whi
(&

omde aif aémanstmmpnm okd ﬂmﬂmxlal@ge( 0.} mgtoddoog dadhowre metfcn'red in

o TP B B i S o it
Qbé@ &f%l‘fl‘?'ﬂl%ﬁf"ld‘ﬁé whife ﬁﬁ(ﬁ‘fﬁmf&o@é d§§bclﬁay5‘01|ﬂ5/trechﬁretfﬁﬁn 0.5 mg

25 famliar Dlister pack used for the packagi ng of
tabld mgsThmmﬂ whdy desednayhee ddnkieisteFékinksingloér dimled doses.

i nve on|s art arly suitaple for .admnisteri
di ff $i dosg f)qss ﬁga};]ag?rage;( Wﬁp%subé gﬂ]axgﬂaawelg of about

r%os| t % Tlf‘é)iz’h%?‘?‘?'pe Ir"‘g%?%%cgg’ag@ %bEetBa&éféfﬁnne doses for subjects

ns a e Intervals, or for
thseanggt falie owtsjdlatiat eango uob it indags ambthie n]aderlyn e

anot To assis nce, the kit t call
conp °§é‘“§ e (MRciva] %‘go“ggrref%%casdﬁ‘?fﬁ‘fﬂé?r Eﬁ%gﬁng’rmglﬁﬁ?f%@emes

ZOOS?ﬁg%E%é% %2%%%%%5%1 'angr ﬁASFSYPati on

to human patients, the total daily dose of the
conpounds_of the invention |[s typi e ran

|1
0. 05 “hp-Hd+ FgoT Oﬁé‘beeﬁmSﬁ@ “’HPH%QE{J%%@ gf‘ohgﬁ%ﬁy chptpEed with
Qlflotﬂgm lgﬂaﬁhﬁ&tl g&'ﬂ?] {1% r @ﬁxgb@uﬂd e ag@[ﬁg W 5% trrrg?r'éo other

nmore pr range
Ebmma]nsgice],ly oraativad mom;ﬁ)m& [ Opartmylaﬂlﬁquhr ethe t atalment of
daily 5 dose of frogml to 20 , While an
gastiossenhages! gelex n%eaé%m% e%}mnpée f# oA 45agryisty pagisularly a

3 g(lﬂ\}lﬁ Cfgefgflé‘ko&%al % (39 § %&@u@&ﬁz %E&i)?:fg?éjsa'ltrbr%'omlceethereof

doses ese osages ar

ay defagd dbonamsy bg adinidisteted GirAulicginly, sfeqadididlly ob Séghrately in
to 70k The physician will_ readily be able to
a@nbmﬁi( 10 WfH 9B OF Bereagspscelectediivst wei ght fall's

@St IS:'ogfs{a he ﬁ?[}g tc?ru?aﬁtég tgf aeg_ ra?lﬂféin’ié1 elaﬁ{tﬂi?ﬁel mzatldme

he avo erences herein t

"t r eaheidihe, ﬂnﬁ@ﬂldiﬂceaﬁcﬁfoﬁﬁ@d'iﬁes to curative,
pal l'iative and proph_&‘ractl c treatment. A 5-HT4 agoni st
61) t hErqipresBWAD | HVENITSN ey OBEPIAZaley | wmemﬂﬁe dpatqrpazole,

anot , or with two

o BB, FREBHATLE e A WPLERIRERIE: Ol ounds.

@y ti aeidpliyipi dhtddogists] %ag ngfdprodan, §aabroA YPHRZES)| AZD-0865,
reflux di sease. For exanple, a 5-HT4 agoni st,

part@scé%?@rAV 2864 é@ﬁrﬁéﬁr?@%? 8 he formula (1), or a
RO MBES U SR Y nRGCE B ARLRx®2h huafix SRl YR G ch e eof .

W) mucosal protective agents, e.g. polaprezinc, ecabet sodium, rebamipide,

teprenone, cetraxate, sucralfate, chloropylline-copper and plaunotol;

(vi)  GABAg agonists, e.g. baclofen and AZD-3355;

(vil) o2 agonists, e.g. clonidine, medetomidine, lofexidine, moxonidine, tizanidine,
guanfacine, guanabnz, talipexole and dexmedetomidine;

(viti)) Xanthin derivatives, e.g. Theophylline, aminophylline and doxofylline;
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as defined above, may be adm ni stered sinultaneously,

sequentially or separately in conbination with one or
woreos/ozigent s sel ected from 20 (i) histam ne HACT/IB2004/002741

receptor antagonists, e.g33ranitidine, |afutidine,

ni zatidine, cinmetidine, fanotidi ne and roxati di ne;

(ii) proton pu i nhibitors razaqle,. .

@R orspleanprbingboTa e éramdrl@e@dﬁggﬁﬂr& Balodipine, azelnidipine,

ten ol a d RZ Ynidfoidd. ) 1dloi

né e pg‘ébn%l%léljiﬁl?e.r .Z(ﬁié,do%rZ%HT 3 §§1W1f’} USnidipirdd ) Aidlpine,
r evaniod ﬂé Yﬂbr&z&ﬁdi))meAZ&V&ﬁﬁﬁol 2Ba1Apine 6 isrﬂdipﬁ(é64qurﬁpine
YJA- 203 oral_ antacid m xtures,

Naavgmqqn)ﬂ Amt;gm Rl(lf:) baadgans. s dgﬁpafeleqp)e nﬁ@&gdépme bepridil,
pr oﬁlﬁ?‘ﬁ“&% mgfgﬁll fhe, i lr%dlpqﬁ Zi‘l?fe&@ﬁr[é I sodium

reb rehone ’Faxa sucr at e,

&h! Or%ﬁyd)dmié@nﬁoﬁ)glﬁﬁst@rﬁig pﬂﬁuﬂﬁlﬁml zaléplon), £AFABM, haloxazolam,
agoni sts, e.g. baclofen and AZD- 3355; 30 . (vii)

agoslovazspam, gpragers didHazepBde flyiralame, tmfb@m dﬁﬂ%ﬂetazepam

d
g R o e e
@O | RbstYElEndif- Qmaf'é@@ékp hylgl i Peostaglmidmhythisop@s@id treprostinil,

doxofyl |ihe; WD 2005/ 021539 PCT/ | B2004/.002741 33 (i x)
cal eiopmstinahietinaprestkinpsost.detaprestcamperstl fudilast and ozagrel,

(25 G e EHLELRS: AL DR e

®iido! Qitpga@,m agdfils 08l PARtE gadtie ¢ advirth, nngmmlmemesm
ni cardi prne, isradipine, benidipine, verapaml

e eﬁéliTpl retagbaisisi o-pi elaspitepatelasaestionantlaseiioRe  azasetron,
bepr i d f edi pi ne | va ni [

ni féaalll?ﬁ Hgn,aﬁa{r?zggﬂgr |grartlse:)troge%?%)&{%grgrelblﬂgg&a(g ofé:rﬁia{lsetron and
e. Jinddeddgpam zal eplon, zol pidem hal oxazol am

cl nnazepam prazepam quazepam flutazolam triazolam

(xo) netrmyejpamntidaprdssznisany-gt ohiipGPtng. @Enbisdine, clomipramine,

flunitraze d fl.ut oprazepam (xi) prostaglandin
ana%@ﬁ@ng@nnagla oI 8yl andi n, ni soprostol

@wgpfe%ﬁml dgonistd @?o@é@aﬁkﬁﬂm ,toﬁlﬁl@d’d@pbﬁf&lazepdnepl’cmﬁlhzepam
aprost, enprosti | budi | ast and ozagrel; (xii)

hi spmgabxele,l—l&o‘agdmnszoio;ld@lﬁg preRabalirandreszapysl PRSSt ar ni ne

ngd. BP-.294; XIII) anti Stri
tt - gpicid: TGt el W??%P%nﬁ?a%g‘an‘éydim&%‘%hm&% g¥ymorphone,
5- HIR 0 HaR80 1wl ISrphEn, Ime AU GRS rhéperidRR] GHe&RA,T &taine, codeine,
al osetron, azasetron, ranosetron, mtrazapi ne,

gr akill@ﬁtcroodeme rqxgcoﬁ@nc drydrdeo860 prmw@g;@mgﬁge npiprphine,

D DK SRaTSE ba pppocine

@98 SrRRbAM N shalogues, e.g. octreotide, AN-238 and PTR-3173;

(xix) CI Channel activator: e.g. lubiprostone;

(xx) selective serotonin reuptake inhibitors, e.g. sertraline, escitalopram, fluoxetine,
nefazodone, fluvoxamine, citalopram, milnacipran, paroxetine, venlafaxine,
tramadol, sibutramine, duloxetine, desvenlafaxine and depocxetine;

(xxi) anticholinergics, e.g. dicyclomine and hyoscyamine;

(xxii) laxatives, e.g. Trifyba®, Fybogel®, Konsyl®, Isogel®, Regulan®, Celevac® and
Normac01®;

(xxiii) fiber products, e.g. Metamucil®;
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(xvi) GABA agonists, e.g. gabapentin, topiramate,
ci nol azepam cl onazepam progabi de, brotizolam

wQopsotisee, pregabalin and eszopicl one; 20 (xvPEP/1B2004/002741

opi oi d anal gesi cs, e.g. no34hi ne, heroin,
hydr onor phone, oxynor phone | evor phanol
I eval | or phan, ..met hadone, neperidine, fentanyl,

AR IsPagERdits &8 MERFHF Mo dei ne, oxycodone,
Y Ipirid
i B e sy
(padvb)upllirilinBr@m;iegemOngmme (XVI ii) somatostatin

anal 0 octreotide, AN-238 and PTR:3173;

i) NS iio o TG, agiripmig prbRRiRIey igpride and
sel %}115 AL serotonin reuptake inhibitors, e.g.

sertrali ne escital opram fluoxeti ne, nef azodone,
{dxw¥idxam n@aclgikingh QKR antagoning Earticaturly K b 8- ﬁeand NK-1e.g.
venl af axi ne, tranmadol, si butram ne, dul oxeti ne
desv@maa@%iﬁqsﬂe andleﬂé%@%etl saedytant ) talnetant,  (aR,9R)-7-[3,5-

BRSO LBl EReyiEs 810 AL ORI 0L XAy 7 -

Eglﬂ}ﬁl/dz()éﬂw[zl pggqshgﬁ hthﬁaqu@mzrd)oneCer&Kmay ) 54[@R,3S)-2-[(1R)-
rmacol (xxill er products, e.g. Mtanu WO

|
20850 Bnlw&l]@ﬂ}gmi (4§h10(99b|ewl) 4-morphc(>hr2y1]methy1]

EMB‘Z%S???W“M E? VRS dﬁfr%l)tarigo 1tra1§t and 3-[[2-

hﬁ‘ﬂﬁﬁcylSp(tflﬂd&omefﬁ@kﬁpheﬁﬁphétﬂﬁﬁﬁirﬁb?Q-}@h@}d—ﬁh@@ﬁdlh@ (BSES).
(xxvii1) AChE inhibitor: galantamne, netrifonate,
rivastigmne, itopride and 5 donepezil; (xxviii)

parti cul ar| y NK-3, NK-2
%E%if‘f aessés Jgﬁ%ﬁ%ﬁrg‘ﬁkvmﬁépadut ant, saredutant,
t al netraps. H{ ARcY0r tindidg Efﬁmtles of the compounds of this invention are
bi s(trifluoromethyl)benzyl]- , 10, 11-t et r ahydr o- 9- net

ﬁyﬁenﬁm(:dlbnﬁtelfyllp‘ﬁmgwr?cedwes

Wdla CI no 2 1 g] [ 1, 7] napht hri di ne- 6- 13- di one
ppe\Prepanatiods 35y 5 [ (1R) 10

1-3, 51%1'1&“&(15 Wefd w@pREEEblahrbeRdt.] Striatal tissues were dissected,

et hoxy (4-fluorophenyl)-4-norpholinyl] et h}}/é

weikhdd hydhomBgenized in 16 viohunasds-o8 50 maM(in<c@d FJEPES (pH 7.5) in a

RaBBR poope e (o BrHLRF e AYPRREIA YR SR g 47,0008
¥hd @ L 1@'191% ( %ﬁe ?»e%hum%%eh@t%sqres@&ﬁ&auﬂgn Qpﬁb@&weg blume

activities: he receptor binding affini

of 50 e\l W&PKB’BSE dispérsed mt@ ahqums atdestordé e8P @ adtihyse.
the foll ow ng procedures rane, Preparation, Pig

heads BRging bsedspyere gl sprsamlzaﬁd fgma@tl abattons; rStuatal tisTefetias

Wesge%te‘%f, %V%?g%teg Qnd homogenized in 20 volumes of 50 mM ice-cold Tris-HCl (pH
7.4) in a Polytron homogenizer (30 sec at full speed). Suspension was centrifuged at

20,000g and 4°C for 30 min. The resulting pellet was resuspended in 15 volumes of
50 mM ice-cold Tris-HCI, homegenized and centrifuged again in the same way. The
final pellet was resuspended in an appropriate volume of 50 mM Tris-HCI, dispensed
into aliquots and stored at -80°C until use.

Cerebral cortical tissues were removed from male Sprague-Dawley (SD) rats
(Japan SLC), weighed and placed in 10 volumes of 50 mM ice-cold Tris-HCl (pH

7.5). This was homogenized in a Polytron homogenizer (30 sec at full speed) and
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wei ghed and honogeni zed in 15 vol unes of 50 mM
ice-cold HEPES (pH 7.5) in a 20 Pol ytron honogeni zer

w@ 3dsezs3at full speed). Suspension was centr i PCIyERROGL002741

48,000g and 4C for 15 mm5 The resulting pellet was
resuspended in an appropriate voI urre of 50 MM

i ce-col d HEPES, ensed i nt uots nd st qred
seyegueAtly Penﬁ@@ge% 5 0gemds” ﬂﬁpqe?%% P%%t was
B eRlehiso B BhBl HiSH ‘“f?%*é?%%a R e e ladhSA e
damhswhizl TY&H‘ﬁnaZ pellet4yas IréBuapdﬂdbd/ tnr anapipesae v eme 0360 mM
sec at full eed) . Suspension was centrifuged at
Io‘,s@ﬁdgdlamsa%nﬁ@ahwtwﬁ stoppdatr-89 U entigispel | et was

nde

nomeguit P RarRalfe P g b gg e et e Rhled Rl prddhy

fiefRld RHCELbrotEs ni@REEeIeS tvitBSA 28 AREMEAIdAL € vol une
of 50 mM Tris-HCl, dispensed into aliquots and stored

Bindigg@ssaysi | use. 30 Cerebral cortical tissues were

SLO) B Sk DI EA S o Ch o b ahEet Sy TAREtbtors were

hé‘sesse@kxﬁ'thﬂsi@ hlb1abBldd s%ec@ﬁo ligdhids, R 15 ¢qbzed in a

ol yt ron honogeni zer

sec at. full speed) and WO
051001589 e 4 B0 dingh Brethyl- F5- Litisisausrearbpeylate) and BRL

5800 RS o et B A - indgle >

$idoxatdide). h@ ?eﬂi&%r@méu&&éu with 288@®03AR 00 [*H)-GRE 13808

sane way. i nal pellet was resuspended 1 n an
a@mmpam}aaml ®/6+ lume pofieiB®1 pig orbovinetd@iataldngperasescsuspranded in a

BeceRiretind B Shafonbadr et Ueha BE: Nonpweuiheind was

@E@Hﬁﬁé@wnﬁﬁbhﬂﬂuws BPA Aeth&ldnd Bt 19 dM fmimn 43‘694h(NEN)

as a standard. Binding assays Affini
wsmmamted fiing p0Qug prdseiuiofieat Somital ramibmaes Gispfiigled in a final

upEeral 0P i af R A T g 1AL | AVorsBécif Bhing was
[]1-4- di nyl
B O | P Bony | At %) and BRL 43694
( 1- MefThy blabés(v@erf iretnhated 3&-1]00& tamg&mamy@ biop 31336 dHakenfos 3Qmin
-1H i ndazol e- 3- gaboxc?@g und [ ncub
£ ASSOES OIS SmPet ailfegeega (ethheryegept
SPuREH Bl %‘ea?da?f% 240 ﬂ&%ﬁ%&‘eﬁff@?i@ﬂ'ﬁegﬁﬂﬁ@%mln- ™

Tiltess vied waphdd thizp tinNeREREL ol bEichicotdl SMMABIEPES, and were dried
determined with 10-50 gM 5-HT. The hinding of 0.3
[rsmcgmwane@mt reQuERgmpsRayrore 4aY Bere Racged %bheg*lte,sir%%mltﬂex

Sl P03 R ERER BUSRSRES A, Aot
Bidishcigityvads qeiaitifiediuniag Bid-kpot LOwgdl, Betdplate counter (Wallac) or LS
counter (Packard).
Human 5-HT4 binding(1)

Human 5-HT(q) transfected HEK293 cells were prepared and grown in-house.
The collected cells were suspended in 50 mM HEPES (pH 7.4 at 4°C) supplemented

with protease inhibitor cocktail (Boehringer, 1:1000 dilution) and homogenized using
a hand held Polytron PT 1200 disruptor set at full power for 30 sec on ice. The
homogenates were centrifuged at 40,000 x g at 4 °C for 30 min. The pellets were then
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The plates were incubated at roomtenperature on a
pl ate shaker for 30m n. 20 The assays were stopped by

wo 252589 t rati on using a Brandell cell harvesP&r/1B2004/002741

through Wallac-B filters pse-soaked in 0.2%
poly(ethylenimne) at 4C for 60-90m n. The filters

FEPESTOS1 oot BFPES (O 24 20 6 BRI nge o m the

ail ,aﬁﬁéff?he hmpees S chagaRflead ifl8ALSLkopHiL vBRkd 50 mM

ant (WallFac) or soaked in Betap Sci nt
ERBHSA@H 7. Rat%ﬁo?@)' hbmogdu% alagliotealcnidsidryd aa$0°C until use. An

g a‘;gt Igfél)n%g}b?airlg i ﬂé%ﬁ qsg, ug%rgr n q%%fqglﬁll‘agltogrﬁ%?e%n%n%twn usmg
@d)%fb%&)ass'ag ﬁR'@PﬁEﬂ'@_ﬁ)(zﬂ)d o0sf BateddERARLp! | S

wer e prepared and grown | n-house. The collected cells
wer e Fosthehialing expedinrdutstHERPEBof todd compoandsA@re incubated with 25

|, ted 3 th t kt ai |
BEBERFIGG 3545 LB T 1) BHAHOILEH e SR
Rl WA S Aol B R Ser i Byt (D Bbtin
404 0Rg SP Agbaads/4vell) fuar603finnies at rbom tpaipbrtiae VNmESpbchﬁCl bifBing

2005/ 021539 PCT/ 1 B2004/ 002741, 36 rgsus pended in 50 niV
mapdeferpined by 1M AR 13807 (esris)} attheyHarl srpeentigtien. acubgtion

SRR o AP  BDE pSEy EBUBREAR ey A
qoamgRdibyeduntilg with MidroBech it ceuhtat (WALC).unti | use.

An aliquot of nenbrane fractjons was used for%{Jrotel n
concedyl @mnayndeprepaed at thsvaking gxanplepapdescabed bedawyere

lfés{ (b? tmh&f] Qn@mé%é Y%cgi(?vﬁlﬁ dCm Q)W@ZSO e [‘\Vlﬁlr}gspect

g experl rren tes conpounas wer

nmﬁmhﬁﬁ@domlhmngatthb 50T} Bckpt&R113808 (Amersham fi nal
2 DI\/% and 150 %I of menbrane honogenate and WGA- SPA
AkEckingdine(Auspensi on sol utions (10 g protei n

? Q(rjrple u%har%EfH E% gisa(g\(é:\ﬁf: ehHm ndg% g'lé%;/\ﬁ}3Sr Igatrr Perm m"house'

Thdc6RictclidR08 \x(eirmfsp@ideaﬁn SOEM | rma bufren@Eny.oat nm‘y
I ncubation was term nated I%It centrifugation at 1000
@

smlem@ﬁ@bwﬁﬁ prvease intibiterceckoil (Foshsiagery L dRPP filatom pnd
{ t B ! |
@gﬁg%énq V]\ﬂs}népar i % ?({ ?%lgirgn ﬁ"& ng‘@ glis; I?&)(}Qbs ﬁcfllll pALver for 30

daséd ich. emeh@r@geﬂawwefe&@h@ﬁugm at ho eomatgmch °cafwl 10 Iﬁﬁﬁ The
showed Ki values fromO0.3 nMto 30 nMwi th respect

pellgtaWietsi therovesespendasdnrdg raM TrirebuTorrf /edcat gk Gr). anéi@ﬁlﬁﬁﬁlged
a0 mofgp S%%b%f%‘ama”ﬂ?gﬂ fcle RIS FRaT RN opopyic
Zf%iuhﬁ: IFS0ENBUBRENEES (b 720at ¥ °T) icontitidL10 Mo @,,at
homogenized, aliquoted and stored at -80°C until use. An aliquot of membrane
fractions was used for protein concentration determination using BCA protein assay
kit (PIERCE) and ARVOsx plate reader (Wallac).
For the binding experiments, 50 pl of test compounds were incubated with 50 pl of

[*H] 5-HT (Amersham, final 8.0 nM) and 400 pl of membrane homogenate (300 pg

. protein/ tube) for 60 minutes at room temperature. Nonspecific binding was

determined by 50 pM GR113808 (Tocris) at the final concentration. All incubations

were terminated by rapid vacuum filtration over 0.2 % PEI soaked glass fiber filter
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suppl enented wi th protease inhibitor cocktai
(Boehringer, 1:1000 dilution) and 20 honbgeni zed usi ng

wa@2dvanziiskel d Pol ytron PT 1200 di sruptor set atPETiB2004/002741

power for 30 sec on ice. Ihe honobgenates were
centrifuged at 40,000 x g at 4 C for 10 m n. The

Do e SRR SRS 0 R AL Gl 8 b

f [
Al ?glga}tl 2§?§ I\}g&hﬁgﬂghﬁ& §adnf§/lc{cfli_}fﬁ§ Wéﬁ ]ﬁfﬁéé}gﬁf(ég Hﬂﬂf?l?d'ind sc1ntéllat10n

€x)ummgumn|glf’ragkatﬁ)ls1‘dom(€t2 25 hormgenl zed, aliquoted
and st d at until uyse. uot .renbr ane
fracti %fdcﬂwplssr %@&eﬁé@f ?oaﬁﬁfaﬁw

determ nat| on using BCA protein assay kit (PlIERCE)
and ARVOsx pl ate reader (Wallac). For the binding
Fapetionm Assay:50 gl of test conpounds vvere i ncubat ed

h 50 g h fi ..and
Zmoto | 5F8f3 pﬁé@%ﬁ&% e %M@% thsget @ew@@gﬁ% &fgﬁhg/ha%&%g&

f
e 68300 PORBI Lo IR R b e
(S G lSthxtemt@entNatnymSchﬂdxéddbangubfabh ®harmase! @991) 343 439-
t erm nat ed %/1 apid vacuumfiltration over 0.2 % FI Br. T
i

a8aMaT gk ot ot DAPETITIEH Dods HBBS063 199 -]. Reeves ot a

PR RRTATS hog T grop sl PO R et o
Be dnecaturdd adeprdifieretht doHdwiug gracadiiresact i vity was
quantlfled byllqwd scintillation countin [

Pac k aiMple 8DaaisBarlesARiven sypighimaiz>be> %(%?Fﬁsg@%% Sk en illed
f )
p?-gérvﬁc%? 8@#09@_(&.'_ 'ﬁlet&és e g&{\%ﬁ% cﬁ%&teé\%ﬁylmﬁgﬁately roximal

esence O 4 rece e rat oesophagus

td meammachxmmm@qﬁemaﬂ sedrRachas taslk di3gd endrapi to thmbvélIMﬂthe
preparation are reported in the literature (See G S.
Bashesrand theg plaged dm fesisK b e@BlieRg' s Arch Phar macol

(2 é g 91 )1%% Blgltf() glga?et&l é%?e\] la%e\ga\&/ééjg&gv% lln%nﬁig% %?I}-) e@ﬂ@gg it )away

Phvat iR eaberlid@Shooth ddiscleByer LiAZ Forcdfdr(stosfek id iradblehldirection).
partial agonist activity can_be neasured according to

tlihe reroainigiimesr proscdgmoss: muedlewepkperay tbadMMs  [ibjeyys

250 35 mere nned by
SR AT 2 G 4t SR BagEaRE el e gl Blet. o
from imeEOliRls S¥ere fotitedal whbk 'bfent fiBesSindbBEtudinal onentatlon in
(i ncluding piece of stomach to nmark distal end) up

i organdtathstfilled avith wamh 62 °@heerataé Kr@SaTE@auqsnvw éh‘iﬁed under an

glgﬁgb@gam?rhoft %ni@méoan@yall% rt% g(%l(uﬂlt?rt fae for n&? % lu%rt%:i‘y Cfhe¥RSues were

w@&eioﬂe@@vlémqtsnnmﬁ@in@erbﬁy @iirintSthe @qﬁlﬁbfaﬁﬁﬁ péBd MBI pump
to tracheal direction).
flow rate was set to 2ml / min durlng this time.

Following equilibration, the pump was switched off. The tissues were
exposed to 1 4 M carbachol and contracted and reached a steady contractile plateau
within 15 minutes. Tissues were then subject to 1 u M 5-HT (this was to prime the
tissues). The tissues relaxed in response to 5-HT fairly rapidly - within 1 minute.
As soon as maximal relaxation has occurred and a measurement taken, the tissues
were washed at maximum rate (66ml/min) for at least 1 minute and until the original

baseline (pre-carbachol and 5-HT) has returned (usually, the baseline drops below the
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The remai ning i nner tube of snooth nuscle was known as
the TMM This was 20 trimred to 2 cmfromthe ori gi nal

wO gaosiozsBs end' and the rest di scarded. The TMBRCTEB2004/002741

nount ed as whol e 'open' tules in |ongitudinal
orientation in 5ml organ baths filled with vvarm(32C)

aer.at ed bs. Ti.ssues re placed und i niti

Daken negpiosma AR Sl ot S arPp Hox Bier kit fggited to
Qin‘i‘/&ﬁlﬁ%ndﬂ%%s&de%%i?for‘&@ﬁﬁmufe@ tensioned twice at 15
mnute intervals during the equilibration period. The

punp A2Gmidlaivercaneeniiatios-effe¢teupvel( CEG)ito ST iwag comtsicted

t Fol | lLi b th t

airpss thhgnep DM ol o alsSa vt %c%‘in”%t%’&?ﬁi%?e " fog data
gﬁﬁiﬂct edoangieAched e &lEaYs § ﬁﬁt@é’ g B%agéa]%ae‘éﬁb}\ﬁhed.

15 mnutes. Tissues were t en su Jec
Fisslles(redposdabguiticer ps comehitgtiontdfSSHES) theldah InicBapss At the
rel axed in response to 5-HT fairly rapidly - within 1

gt the carye e Hswss §’§f€‘n"é{9@hﬁﬁ (at maxapau 1gt¢) H%%Ooél@é pegsife to
A ATPRALRTER A ANRY (A MRy AR b

Hiuieh 1dfifer 60 hiinited.  basel i ne (pre-carbachol and 5- HT)
has returned (usually, the baseline_drops below the WO

2005/ dosesegl @ M%M?@liher% 53HT (fontimegaatrol tissues),
BB S e ) LBbou B U 5

TotitEtme Aarbedfol aihiey 8- ITDNPOAIsIsA 083t edrhp@inde and &af €d00yed
to 5-HT was constructed across the range 0.1 nMtqg 1
Rgcording & the tisgpes individyal ieprogses tp sawrpaé‘uwu@r ageplor Tybipsaies

BestiRg 194 oo BT o Epm g R R G RO e AB T, ByRNRS s

903,¢86 1 AR RS- RbbRAJ1ICRIR 2-Q=gilferi dinyleny? @EtBr Tocris) was added
increases. At the end of the curve, the ti ssues were

vt é)ath(fatlowmgl theilast eomednteation 0b testa@rmmlgdbl eThis wagyopeag if

RN e S N N
398 P Rt RaLSR rréét&‘i’n%ﬂﬁr tigsullstdt@nal Qe%'%}eé'ﬂ_f dakiichéLiBuced

control tissues) anot 5-HT4 agoni st (standard) or

toreest conpound (curve 2 for data analysis) . Contact
time varied for ohe - oni st t est ..
oo MaERDsRi T 5] spRndS T PR Eo By pRinepbaingdissues

LR 1\009}&18&&&&991@@?&&@&@%&%@3 sod, %6 acseglﬁm {85 was added
ti ssues exposed to a test compound, hi gh

umheént}rimmmmes(bblﬁne dtie alditiddiof carbaelyd mxrlsr tq @Bvd 8 Tissues must

D i S e HUABP Gty FredSR SRR e HRAEncs R 203186 in one
§i8&1e Rt ofrBhicl WriABhE &t E@RpoutaANE B fradchloPSB 851 86 in a
P &

conpound. This was to see any agoni st -1 nduced
sedasatatisson. (Itfwap metsmﬁsbblestomantyh»at 2 ewree Sed. 5-88 @03¢ 18@61llowed

by S5 Goupotranvted 5o 0P EaL ot Bt wpound cune 5
(+ SB 203,186).

Agonist-induced cAMP elevation in human 5-HT 4 transfected HEK293 cells
Human 5-HT4) transfected HEK293 cells were established in-house. The

cells were grown at 37°C and 5% CO, in DMEM supplemented with 10% FCS, 20

mM HEPES (pH 7.4), 200 pg/ml hygromycin B (Gibco), 100 units/ml penicillin and
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tone. 20 Agoni st activity of test conmpounds was
confirmed by pre-incubating tissues wth 100nM

wae@nd2nsa 5SHT4 ant agoni st such as SB 203, 186. BBI/IB2004/002741

203,186 was added to the 3ath 5 m nutes before the
addi ti on of carbachol prior to curve 2. Tissues nust

‘pajred for data analysis i.e. the test conpound in
?ﬁ%ﬁﬁzﬁgé CROBYC8E 203,186 in one tissue was conpared

Phé BellhPert GadwiE RG0S0 cbﬁﬂﬁ&@e.%@ﬁﬁ%&i@ﬁs cﬁg efhie #8fment

in a 25 separate tissue. It was not "'possiblé to carry
with canponuds Balyzesl FES (@ibcoywas supstitoteld dorubray andthe celdt were
conpound curye 2 (- SB 203,186), followed by the test
H’&ﬁ%ﬁﬁ&ﬁ"% b 3 (+ SB 203, 186). Agoni st-induced cAWP

ntl"ct . |
SR PR i OB IS FROBERER TEE SR, R harvesied
withHBS/5 hel BINE Ausatrifogédeandeldshedvith RO tiat bepAidimgaf the

T e, YO
I .

cankhirsioneof 1@hx i brcablsemianddeft for 15ahimntes bt Rehmeniperairt HThe

conpounds, di al yzed FCS (G bcq) was substituted for
FraFten Waniniia %frqdéﬂ%eqfﬁw Pﬂ@dﬁ@tpé%re%@érﬁqw@ﬂ@ll). fter

, ' -wehb, pl:
IRRR e Eh SR AT b Rl Bieh oAl Fadppdagiasior
thentadtion @281 pwelvaslteelplates lwdrBlsft B8t 30 hemitegatnoomgemaperature.

the assay, cell pellet was resuspended in DVEM .
Hopweerausitoee-1iselncd Bueresqanea=kased g AMY (ychgijng)slstectpyy vas made

0k R R ORENRS Al
Waf ufedisto aticasiore M TRIND exaitbtich 320em, lissien66s am/6%0snm, delay

initiated by addition of the cells into plates (12.5
timgex0l Bs, wagdog imp ABQ B&% i on for 15 ninutes at room

b%%gsaénld[yggd ﬂ'?%o\?\g H‘l ;t}%;}%é(é t%ﬁ gu%ﬁs;cieﬁgéjﬁgentsﬁy éff' ?a%P (ﬁeti'l%é 620 nm

reaction es were

Ad66 Esm db116vea byt XIRI Rkt fcatioliasibg e AMIB sthhdred eesel ved
fl uorescence-based cAMP (Schering) detection was nade

Helacamae af ¢AMR prodheHcncelisited by eaghsaompound fas prrpmiized to the

L1l
e E R AL BB oty o At 23 I B Ry 620 nm - gl ay
time SAlicompoieiavsfiHxampk3Ghswed BATAresBStoR AR dehiviged

on the ratio of fluorescence intensity of each well at
620 nm and 665 nmfoll owed by cAMP quantification

in 2.gtandard curve. Enhancenent of cAMP
gﬁlc%%?:@? § l@? ﬁ}ﬁ%?% by each conmpound was normalized to
the Human HERG transfected HEK293S cells were prepared and grown in-house.
The collected cells were suspended in 50 mM Tris-HC1 (pH 7.4 at 4°C) and
homogenized using a hand held Polytron PT 1200 disruptor set at full power for 20
sec on ice. The homogenates were centrifuged at 48,000 x g at 4 °C for 20 min. The
pellets were then resuspended, homogenized, and centrifuged once more in the same
manner. The final pellets were resuspended in an appropriate volume of 50 mM Tris-
HCI, 10 mM KCI, 1 mM MgCl, (pH 7.4 at 4°C), homogenized, aliquoted and stored
at -80°C until use. An aliquot of membrane fractions was used for protein

concentration determination using BCA protein assay kit (PIERCE) and ARVOsx
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20 amount of cAMP produced by 1000 nM serotonin
(Sigma). Al conpounds of Exanples showed 5HT4

WO 2@®8021589 agoni stic activity. Human dofetil i dep@i/IRR0OOME02741

Human HERG transfected HEKZO3S cells were prepared and
grown in-house. 25 The collected cells were suspended
in 50 MM Tris-HCL(pH 7.4 at 4C) and honbgeni zed usi ng
lateagedon §Vallpo)t ytron PT 1200 di sruptor set at full

power d 2 06,

Cont r PHone e i By e LT T RS RE 00 ol 96 well plaes.
Pekhstd ofssecdiysundesasiantdackd wichd@ ehofEH]-dafetilide
centrifuged once nore in the same  manner. The fi nal

(empshamyinad Sdd) Ayieioded of membragsdroprgearte Grotapitgn) for 60

iy 84 i g, Rl g Rk M Gem R B foith
dsRtilidvatahé fhdlicondentratidi. ntibhti@civhorsmdsdisadpifioacuum

rotein concentration _determ nation using BCA protein
Emiyn ever - 5ommesopked dF /R¥yearlaindiliosing Skaton cell harvester with

A 0] aggr ol . . :
ey Attt 88 kil Ch R LRIPRT A R CEhs bR HfOaried,
Ph-inel §an%|liﬁ5@§ and fivledivith Betpllatt Sint. Fotisddticisy bamnd to filter was
I ncubated with 20 | of [3H] -dofetilide (Amersham

eoundgd with Walles Betaplntepoupternenbr ane honogenate (25 pg
protein) for 60 5 m nutes at roomtenperature.

Nonspeci fic binding was determ ned by 10 pM

fghetassdyde at the final concentration. Incubation was
termnated by rapid vacuum filtration over 0.5%

pr esoHIE&I2G¢ s B@}i@mt@hl@ expressdhe @@R@ poiassiyg ghae] were used

i,th .50 M i S-
iy AT T o N
Baasc BN HER kblrcanivelfolBat efdvaiete GE7Nu etRg 1 928 Biophldical

bound to filter was 10 counted with Wallac Betapl ate
rouralet4, ppHEIRGHAs s BeforEthe2ig3 of expesimgnitationsthg sl were harvested

t HE t ' h | . .
BB TGt B b ronP R SR s PR o B SreBG Y gy wich
oanedect Tipiakd bOlSwde skhaninghn ihdubatf a€ 87ICmaamifa in an
found el sewhere (Z. Zhou et al., 1998, Bi ophysi cal

plowosphdre of 83 %Pp/23G-Q4 1)CelBstape studied betwyeenfl 5-28hrs after harvest.
' ti th I . L f .

R e L G

he AN MV MREHahELTerintdehe Colls WBR dbaif@dd @ethl sSstandard

were stored in anincubator at 37C naintained in an
exteoshsrdntéondf the @ RMEOIMPEHIdny(nd); Nt Lt & K Wetilerdils, 2;

AR Bl s LBRYRRL o N TR0 LA s v
*gﬁgg Hsihig Egaﬁﬁ%mﬂ’aiﬁblﬂgertagﬁ pBA B twhidAGaGEh kkidhRIcE of 1-

with a standar -
3MOhm when filled with the standard internal solution of the following composition

(mM); KCl, 130; MgATP, 5; MgCl,, 1.0; HEPES, 10; EGTA 5, pH 7.2 with KOH.
Only those cells with access resistances below 15MQ and seal resistances >1GQ was
accepted for further experimentation. Series resistance compensation was applied
up to a maximum of 80%. No leak subtraction was done. However, acceptable
access resistance depended on the size of the recorded currents and the level of series
resistance compensation that can safely be used. Following the achievement of

whole cell configuration and sufficient for cell dialysis with pipette solution (>5min),
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external solution of the follow ng conposition (mMy;
NaCl , 130; KC, 4; CaCl2, 2; wmd 2, 1; ducose, 10;

WORRES21539 pH 7.4 with NaOH \Whol e-cel | recor dPeTyBB20@a#002741

made using a patch clanp aiplifier and patch pipettes
whi ch have a resistance of 1 25 3|\/Dwmvvhen filled wth

%3%5@%33’9@55@ RRIOpT W iDPSbio i RGHblo SrokRgRaPabrai uuronts.  The
%@gr&gcolggffoﬁowQH Th@m]\é}n'bﬁnlé%s de gﬂlaﬂzem&ﬁ aRldife

ccess resistances bel ow 15MO and seal
pe!snml afie¥Bn ¥ 1o GHm¥aler 16Mmept dthif was follotvieéd by a descendmg

eri nentati . erl Si st
3 eeéenp&rﬁteﬁge %@hﬁ tosle@aﬁéi gmggﬁxme bt ap ?ﬁ?

B0 bR {5 ErcMEGRRRBENT HSARRPAS JEalabANEY L,
beponds (Of258F)i eThe amplitatiaofihe poskpansat elivitetihedundadOmV during

safely be used. FoI | ow ng the gchl evenent of whol e
the|emp §yrsimagaswerl o nOBFRystakle pyekied chrrepregnanpes gy 4 9§qagxed in the

BbAp DRI xgRLR O 3% DRED Mie Hand I AEL Shution) was appicd
&p[1I0FX0mincbyt peristdlic gumpev Grevidadriberneere umhenﬁlsshmi@eem the
vol t age is as follows, The nenbrane wa

|

aeahwae PE @gte?fglg?rﬂ ATIeB| FRRRSse Boibevehigle C@ptrolsmﬂltxoa, the test
h

S 90T, SOl G b e DY i FRES R g min

paiciihtiated theeinyoOwhidl SuplPhg k6latibn Was paRitg thebukR the tube from
cell continuously throughout the experinent every 4

%@%WS‘{I’M‘HQ@H-&IF recpéing ﬁbamquwea e pupe- p@él@%ﬂg fimgof cells to

{ nd - 400V
s B E S M SPin T B BRI
&Hﬁabe@’ﬁeﬂﬁ*&iﬂhe& eHelHtteMiptiny €SHceh®@atidh. SWhEPREY drkibilte  Finally,

standard external solution) was applied for 10-20 mn
&hp callpens sxmlseitOduglpdos@qupMdc Kerd), wespecifit BCnilbcker, to
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to hi h dose of dofetilide (5M, a specific 1Kr
bl ockekhe ¥ghmetiemean af thsden Yadussaf empditudsarysalsulated under
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20 (Bessel and sanpled at 1-2KHz using the patch
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experiments were performed for each drug concentration or time-matched control,

and arithmetic mean in each experiment is defined as the result of the study.

Half-life in human liver microsomes (HLM)

Test compounds (1 pM) were incubated with 3.3 mM MgCl; and 0.78
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was neasured off line on the conputer. The arithnetic
nmean of the ten values of anplitude was cal cul at ed

wa@rasn2158ont rol conditions and in the presencePCl/IRWHN02741

Percent decrease of INin €ch 25 experinment was
obt ai ned by the normalized current val ue using the
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nt ration n 10 er nat ant
V\ﬁgé;)arlrueeasungc%ﬁg %@%ﬁ systlem I'I'he hal ?ulpl fe val ue

was obHalfrie= th;(ZpIIkottl ng the natural |ogarithmof the
peak area ratio of conpounds/ internal standard
versus tinme. The slope of the line of best fit

[ rate of metabolism (k).
%t@&@wgfséz{égrﬁggﬁn?%ﬁn% n%(ﬂﬁaﬂ #L%S I'ife val ue using

Thé bBWNGE @eRiuhdNsn gdsbridahptyinisfig rats W@re?exlanﬁnd\zﬁiyhﬁél niidified
gastrlc enpt |n nodel in rats: The effects of

BsHhod R ds %o eriag eeHpllyPhrgmpeply Methode Ae2 k334 18800y The
B 180 e iGBBE TS Fianbiy prgUeki et al

Aealeim ARdtsdDri 8 ReE. 40 (T, 18-623K 1 PIPRAGS KA ERO (MhII7W,230-
the method of S. Ueki et al Arzneim-Forsch./Drug Res.
X: Y g)l wore pgncdagEdiqm §Hhelys Rivaslagm (Atsegi)-Mallesse rats wegnsed in

%1 ﬁgnrgﬂ\gl{ts‘f_% é{ro%h eegméghgnr%lczh rI es[npflev gxrpenrrfén{é rats were fasted

ese ra
15 hrs before the experiments but allowed free access to water. Forty-five minutes

prior to the start of the experiment, water was removed from the cage to prevent rats
from taking water. Five minutes before the test meal administration, test compounds,
cisapride or vehicle were dosed via an appropriate route to rats (n=8-10) in a volume
of 0.1 ml per 100 g body weight. Cisapride (3 mg/kg) was used as a positive control
for the experiment. Rats were given 3 ml of the test meal by gavage and were
returned to the cages. Thirty minutes after the meal administration, rats were culled
by CO; exposure. Following a midline laparotomy, the stomach is ligated at the

lower esophageal sphincter (LES) and pylorus. Then the stomach was removed and
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the experinments after one week acclimatization. In the
experinments, rats were fasted 15 hrs before the

wezpenrsent s but al l owed free access to wat er.PCT/IB2004/002741

Forty-five mnutes 25 prio#3to the start of the
experinment, water was renoved fromthe cage to prevent
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EXAFFUNAE N The Rﬁﬁtrﬁha@awaé deirrihdd ¥ qUastithitdHE chnBY in
feeding wwth solid neal (100 grans), and the conpound

gasomdentinalgnelility as the dres ender thesoyiaastioncurnss dhiing eahd h
g‘%’?&éi:,d}V §ﬁ$ h? ! eagga{ de eBPt}/ tctg?g{rgctf)lr{%% €S %grslt eraneffore the chpound

administration.

The compounds of formula (I) of this invention can be administered via
either the oral, parenteral or topical routes to mammals. In general, these
compounds are most desirably administered to humans in doses ranging from 0.3 mg

to 750 mg per day, preferably from 10 mg to 500 mg per day, although variations will
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conmpound. The notor index was determ ned to quantitate
the change in 25 gastrointestinal notility as the area

W@ pas21ske contraction curves during each 1 h PEBIB20k#/002741

di vided by the area under 44he contraction curves for 1
h before the conpound adm ni stration. The conpounds

of for Ia( of. this |nvent|on can_be a tered
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admnistered in a wde variety of different dosage

fupppEtories,dellicy, igely, pasiesplotions AiHERSATIRAOYSTUSBRSIons, mjectable

C l e
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@aﬁﬂe Ia@@eou@ﬁl&dﬁfﬁmd BP0 ay Son-fik&AKTEaniS 8IVasts, etc. Moreover,
E)EOSI tories, jellies, gels, %astes | ot ons,

macguﬂcah@ré@mmm 58mBF stably fiyestonad lapd/ox Srverednsin

BU Gy St 0 B 50 e
%a/@hn@ uﬁcdﬁaﬁrﬁ‘a@mh Gevelsgansifig SW msem%by @lefaht \ireROMEY 10% to
ora phar maceuti cal conpositions can be suitably

Qe by areightand/ or flavored. In gener al, the
L ner angy b Aol SR, COMRONAES, Rl BRIV ERY 2"
Y SIrFetAIBAGEITIEY Mltﬁﬁ)%tﬁ&’e wbﬂﬁi carfrRite rdﬂiﬂté/ssﬂt@ﬂ/ph&phate
50% by wei ght. 20 For oral admini stration, tablets
Beralyiing may bapmpleyed ﬁl@ng efhrerigu fisktegrants such as starch and

rystallij.ne eIIuI odlumc:| rate, cal

LB B BaEicrd Bty shafk KRt 5P R Bt Phoates
pgtheeith gﬂaﬁmgnm 'biihdtﬁ@ﬂik@ W3R pYRUeHs, Susdsd) gdRutin and
starch and preferably corn, potato or tapioca starch,
agaginni Addigiogallyn dubsisating age@tﬂﬁpple&s mpgriesiame stearate geditier lauryl

gé‘l%ttgp Oagg%ﬂg élfle;(% eﬁ v%hggseerfusl fJor tagleﬁlng%\” r?)\éeg y réoqld go%?pdsﬂwns ofa

similar type may also be employed as fillers in gelatin capsules; preferred materials in

this connection also include lactose or milk sugar as well as high molecular weight
polyethylene glycols. When aqueous suspensions and/or elixirs are desired for oral
administration, the active ingredient may be combined with various sweetening or
flavoring agents, coloring matter or dyes, and, if so desired, emulsifying and/or

suspending agents as well, together with such diluents as water, ethanol, propylene
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25 acacia. Additionally, lubricating agents such as
magnesi um stearate, sodiumlauryl sulfate and talc

wae@sottsen very useful for tabletting purposespCBIB20a 002741

conpositions of a simlar4iype may al so be enpl oyed
as fillers in gelatin capsules; preferred materials in

thi s connection alsa include.lacfose.or mlk sugar as
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parenteral adm nistration, solutions of a conpound of
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| . . N -

S ey g R S RO SR B B BT 1crbly bR by way
potieameSellithieeRl padspbintnemns aml the likbas acspdatice orith standard
under sterile conditions is readily acconplished by
phampsedicghpliafii®eut i cal t echni ques wel | known to those
skilled in the art. Additionally, it is 10 also

possi ble to adm ni ster the conpounds of the present
mﬁMﬁﬁﬂﬁﬂn topically when treating inflammtory
conditions of the skin and this may preferably be done.
by wayhedgveationipgllugteted iadhe fdlowingpon-kmiting eyampigsdn which,

n Like. 1n accar ith. :
At Bt ol SRR Bl i AR oramtisnt |
tdrhptgatin gt isin the rdngk o8-8 °Co8vApbititibh BE sEX@TW R Sairied out
which, unless stated otherw se: all operations were
gaing iaadtanievaperatas snderredunsi erassure aviibey batly teauporatage dfaip to 60

bA. the.range of 18- . evaporation o l\vent .
o engigns e Hopitered By dhin RRE O BBy G0 A0 ket Ry times
BF SIS Rr Whiishaforbadll; Ih@lﬁﬁ% painty @n.F.f) ghiRn tafs @t oRected
reactions were nonitored by thin [ayer chromatography

(rdlpnorphisnt may resuli in fliffesent arelting pasnis); dhe struchise pad pwiy of all

POHIT B 5 el d
it it ls Rty HRutbY pied PREEIE BEFRRRIEhE e e
(DRrck!silikatdel 60 BN P%Bzitéd/TEC ptts of MRIRINIG, EQIpRddded HPTLC

were assured by at |east one of the follow ng
platdshimgase spectiometry Marckdar giaghelte rgednagee (MRMR), pnaersd red

G B BB G SRS PSR A LS R 0 e
VR arel g dnAbLHIUE@ALive purposes only.  Flash column chromatography was
carried out using Merck silica gel 60 (230-400 mesh ASTM) or Fuji Silysia
Chromatorex® DU3050 (Amino Type, 30~50 um). Low-resolution mass spectral
data (EI) were obtained on a Integrity (Waters) mass spectrometer or a Automass 120
(JEOL) mass spectrometer. Low-resolution mass spectral data (ESI) were obtained

on a ZMD2 (Waters) mass spectrometer or a Quattro Il (Micromass) mass
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diffraction(PXRD) pattern. Yields are given for

WO Rdoasersad i ve purposes only. Flash col um PCT/IB2004/002741

chromat ography was carriegb out using Merck silica gel
60 (230-400 nmesh ASTM or Fuji Silysia Chromatorex(r)

- DU3050 {Am no T%@e 3050 . Lovv-resozodtl on_nass

sprstromgter. Mg vep )iekﬁgp@eé Bt 2] hME I EQL A4 290
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DSt flindethgsulfitxiden©6.9%0D) as g0Wéht @Mﬁmﬂ)cafm%hermse relative to
spectroneter or a Quattro Il (M croi nassli; mass
sihage (MP) mpiptsamad etzmd%d 19 pandper pidias @Epm); vaenﬂonal

g@r@\pﬂﬁéns‘iﬁ%? 51@ Qe s 161% ¢ 210 9&@6{ &E%I%Q%{Uﬁhagtep m = multiplet,

roneter
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5199 9%D as sol vent unless indicated otherw s
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TTRA} R der X-FayQiifatinetenfimedwWith 4l @ftomatif santpldElddader, a 2 theta-
etc. IR spectra were neasured by a Shimazu infrared

tstacganipraeter, bearrdiverggnce @ﬁﬁ,u acPoRdgramopeErgpter and a

PR 1P s AR B P LB 8o n

eeArealoinia s Bahplg haldes. q&k Ypdditidn whe Riptedd s 6060fpY and scanned
diffractoneter fitted w tﬁ an automatic sanple

br4rgen, Chenpcalsgmhols have teirasud mnenmingsrb.p k(ba\hng point), m.p.

O ABRRD: L SuT SRR, ORGSR Bty mor

analey)s himdl nﬂl@ﬁiﬁlé&@, dgheqiReraispn to an al um num
sanpl e hol The speci men was rotated by 60. 00rpm

EMM&&E]!;U by 4/ min. Chenical symbols have their

é’q R R eR ety arnr i i Doy et Ty 3-

{Oprapy 29612, S)dlhgdml-I%eﬁﬂﬁﬂnﬁﬁiolem(l?'rbéiﬂdlﬂdb WY desonloride

eq. eqU|vaIent(s
[ (4- fgbgdr y H pyran-4-yl ) met hyl ]
pi perildi | } et hyl)

I-2- &Zii:ﬂydro | H benzi m dazol e- | - car boxa
F8chl oride O N O OH HC 20 Step 1. tert-Butyl
({ 1-[|(4-hydrox tY etrahydro-2Hp r
yl me ] pi peridi mc4- _ 1) net hyl ) car bamat e

Step 1. tert-Butyl ({1-[(4-hydroxytetrahydro-2 H-pyran-4-yDmethvylpiperidin-4-

ylimethyl)carbamate
I
BocHN 0 BocHN (0}
NH ——— N
OH

To a stirred solution of fert-butyl (piperidin-4-ylmethyl)carbamate (22.3 g, 104

mmol) in methanol was added 1,6-dioxaspiro[2.5]octane (14.2 g, 124 mmol,
Satyamurthy, Nagichettiar et al., Phosphorus Sulfur, 1984, 19, 113) at ambient
temperature.

Then, the mixture was heated at 60°C for 4h. The volatile components were
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BocHN BocHN OH To a stirred solution of tert-butyl
(pi peridin-4-ylnethyl)carbamate (22.3 g, 104 mmol) in

woreiohazisB9 was added 1, 6- di oxaspi ro[ 2. 5] oct ane PABEIR20q1/002741

124 mmol, 25 Satyanurthy,4’Nagi chettiar et al.,
Phosphorus Sul fur, 1984, 19, 113) at anbient
ture. Then, e mxture was heated at

@VPH Y RRATAHQN 3 %Hfé 182 fseau msves@aﬂef@g ith a mixture
8@&{2@@9&4‘6@@%@% apl\faé\m cENaR @ﬁ tigighd e

resulting vis ousr0| s precipitate a mxture

odcryseaiired veitida ditetiteyd fdtekare anflepropendl po ppedithe@smpound 14.2 g

ol | ect ed filtration and recrystallized with a
Plﬁsé“iﬁﬁo%‘éﬁaﬂﬁ defnd 2-propanol to give title

2% as a colorl ess powder. 5 M5
2ng§ 25 }433}%9%[7& m p.: 104C. 1H NWR (CDC13) 8:
ng314°€L (2 H m, 1. 44 (9 H s), 1.51-1.69 (8 H m,
2.27-2.38 (4 H m, 2.83-2.88 (2 H m, 3.00 (2 H t,

JENMRHODCR) §0-28-831 (21lelm)m.:44 A E, s), CHlleld69 (891}1, m), 2.27-2.38
T, 48538542 Hym), 3902 2188%6@&% 330 8500, ).
%;@r afled( glPocF‘ N'”%ggw%l g{‘H@@é M &) tMn}it et E2hy 4 Y .o; N,

p3r an- To a’so ut| on of

B8t - butyl ({ 1-[(4-hydroxyt etrahydro 2H- pyran 4-
thI]plperld I,, | )carb

a

%2% 800 I) at roomtenperature After 4h, t he
vol at i ﬁgﬁ’—gl gtiN evYappr & ion. The
resul ti fphous was precipitated di et hyl

et her/ mst hanol (5:1). The precipitate was coll ected

and  gddeghitntdieeri-betyt odHed-hoiokaetralagro- Qﬂ%frm)l

gradually. The m xture was extracted

th
S sitolorisrip HetH SR oo 02812, 453 ) infgthanol was

L e TN T VRS

vbRtile thitefiale WEROADVES bP Y okt The R ilkiag Smorphous was

precipitated with diethyl ether/methanol (5:1). The precipitate was collected and
added to the ice cooled 6N NaOH aq. (200 mL) gradually. The mixture was extracted
with dichloromethane/methanol (10:1) for 4 times. The combined organic phase was
washed with brine, dried over MgSO, and concentrated to give 24.90 g (99%) of the
title compound as pale brown amorphous.

MS (ESI) m/z: 229 (M+H).

'"H-NMR (CDCls) 6: 1.19-1.28 (2 H, m), 1.44-1.63 (8 H, m), 1.65-1.71 (2 H, m), 2.32
(2H,s),2.35(2H,t,J=11.0Hz),2.57 2 H, d, J=5.7 Hz), 2.85-2.90 (2 H, m), 3.70-
3.81 (4 H, m).

Step 3. N-({1-[(4-Hydroxytetrahydro-2 H-pyran-4-yl)methyl]piperidin-4-yl} methyl)-3-

isopropyl-2-ox0-2.3-dihydro-1H-benzimidazole-1-carboxamide

“ P A eN e
0 N
(:E)i: N OH

/\
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M5 (ESI) miz: 229 (MrH+). 1H NVR (CDCL3) 8: 1.19-1.28
(2 H m, 1.44-1.63 (8 H m), 1.65-1.71 (2 H, m), 2.32

W@ 20051021539 2.35 (2 H, t, J=11.0 Hz), 2.57 (2 HCTIB2004/002741

J=5.7 Hz), 2.85-2.90 (2 H48), 3.70- 25 3.81 (4 H m.
Step 3. N-( 1-[(4-H d etrahydro-2Hp

figpf;{é G 'ﬁ‘?%gﬁf @%@Yﬁﬁr%ﬁ%é’%ﬁ%@da@d 2-one (/.
M ERANS0, WOIRIASKARNEID 936 WP HLORA farifh8 (06 Far,

stirred m xture of

392 moplpintetrahy@rafinag (3Q0 2H) bes 2dddddapbésgen (@88 £,J130 mmol) in
Bt PR 25002 P 12 R v
h@&é@&)@@befmmp AfRP rom-n)gf M‘@oﬁuﬁ?g gg4 m %ﬁ%@&g&q&m-

O mmol) in tetrahydrofuran

y@mnﬂnyh}mq:tahadmw—pmm-on (keep i oftExramp\lmB) (54 9entl 69 maol) and
for 4 Af t cool j n
H‘le yjraltl ﬁé? mcﬁ}a 8‘?‘%1 drofuran (5 00 mL) was added to the

bﬁlvltﬁfet ytd, ttﬁé ﬁlﬁﬁﬁﬁ@f s antga LAgot I1‘6‘1 SARR (%gglfl%ﬁéfa%g%m aq

(24.9 ¢, 109 mo trlet am ne
Wm)hddeldrlo thet madtnyrelr Tifeunaature 506 emr&ctwwnh degtiadetaté (890 mLx4).

xture, Then, the m xture was heated at 80C for 6h.
ﬁﬂ? Bt %%W?rﬁdvasé%]t"vlﬂkﬁﬂmﬂs oveiMeatare egcenfeated. The

L s cgm)?nag&gl{; 68 W3 ofithhd Qfétﬁﬁlxoﬁt ggl—w %é% r%lﬁlﬁl‘élgt\ﬁth

(500 mix4 extracts were wa

lixiand ethybaceldySOH et give@1cE g (6B pok thd title corpoutiderswashite solid.
chromat ogr aphed on a col unmm of am nopropyl -silica gel

&l DIMIRGDMID-dshe% 80 €1 B hyt, Jace0 &=, §.86 () Hi m), gz 4/]e(13:‘[ 13) 7.19

R o056} T Beb 768 (FTRE B 165 730), 6] H. gemget g2 7.0 H),
Jﬁos gi H, br ébls 8- 3'114 @H 1K)7%919 A?JH 'i Jgt (%gl t,258s9e%t { tx%iﬁz ?.:20 QH,
Br D, 2—[29 (2 H;Lﬁq),41 @81(1!) (S1H, Io), $)47 (BHHE; 3=440 {4).H, n),

1(%',3&) Iﬁfzeég Qe’lﬁHﬁ}r)o Hi) 6821820((29HH " : 212917((26HH
BTSRRI B sl

BY7;08;1299. 7.97; N, 12.99. 20 Step 4. N (f

din-4-y
éﬁl!).gl W? [8{( g %}?W%t?ah%%;oagflfln%elﬂz- 4- tl)gie]tlfvll meprelndmr-] -Vl}mgthvl) 3-

Leﬁﬁ%x@z%h?m?zﬁ Dy Aﬁbx@%ﬂ&%&sﬁ%@% ﬁ@@%&%

€ nydrocntorrde 10 a StIrred sorutror
1 [ ( 4Tdnyldnnxdltcﬂuﬂémfnde-Q{QWﬂMﬂme&trahydro 2 H-pyran-4-

4
SR pE B BpriigD b bomronyloh-myer? o dibydseridi-hrnrimisigole-

bRt 0L B e ep g Ry R bRl

thethqey] €1 Q0 mL) Af detiedQemperatulie AMdr30ig thd &htile hfatdRil Swere

removed by evaporation. The resulting amorphous was precipitated by
ethanol/diethylether. The precipitate was recrystallized from ethanol/diethylether (1:1)
to give 26.5 g (90 %) of title compound as a colorless powder.

'H.NMR (DMSO-dg) 6: 1.49 (6 H, d, J=6.9 Hz), 1.50-1.70 (4 H, m), 1.76-1.91 (5 H,
m), 3.00-3.12 (3 H, m), 3.15-3.45 (3 H, m), 3.60-3.70 (6 H, m), 4.61-4.69 (1 H, m),
5.46-5.49 (1 H, m), 7.13 (1 H, t, J=7.8 Hz) 7.20 (1 H, t, ]=7.8 Hz), 7.42 (1 H, d, J=7.9
Hz), 8.07 (1 H, d, J=8.0 Hz), 8.86 (1 H, m), 9.61-9.81 (1 H, m)
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renoved by evaporation. The resulting anorphous was
preci pitated by ethanol/diethylether. The precipitate

wer®sozssy st al | i zed from et hanol / di et hyl et her ¥AT/1B2004/2741

give 26.5 g (90 %9 of titl49 conpound as a col orl ess
powder. i H-NWVR (DVMBO-d6) S: 1.49 (6 H, d, J=6.9 Hz),

1.76-1. 91 5 H 30 n, 3.00-3.12
%@é&w éﬁ@%‘%@ (3 H nm, (3 60- 3. 70 I(1% H ),
9 7
Julb Ui %’S‘%Nﬁf"‘?,“‘?’:’?~%59$’7 33, Nb.0p Pt &, 58841,
F‘IZS)7N81D85(1HdJ80I—|z)886(1Hn)961981

ég? WD 2005/ 021539 PCT/ I 82004/ 00 1 49 I\/IS (ESI)
3 mqute Ksynthegize dof[ {famn@@

?ﬁmééryl}f?tm}l yl?anoép ol Eﬁgﬁﬁjlbeﬁbel%&f 81’ H’ 7- 57, N,

hat | v route to synthesize
8top[14 Beangl i v khwidipiyeemh gira-2H-pran-4-yl)methyllpiperidin-4-

m’?”f | }tetrahydro-2H pyran-4-ol is described bel ow
@Mﬁm ({

1-[ (4- hydr oxytetrahydro-2H pyran- 4-yl ) met hyl | pi peri
d|n 4- thyl)carbarrate OON'" "O OAN ONH/MONH

m xt ure of 2y

er| dl mO\iEE,ChyI-)—earbm‘rat : 79 g,ﬁSl.
se D. Subh et al ., Tetrahédron Lett. ) ;

0 t 4, 29 10 6
RIS 8 Pt (gor R ey DeFoRpmal )17 enbog Rhls Bose, .
1984, .1 1

S aala?%”aheagf”’en 1) 09, Tk et e
W6frmﬁdlusﬁgarﬁmhﬁmgmﬁéth@:ret@pom&bghbﬁmrsggm 1984, 19, 113) in

tenperature, the sol vent was removed in vacuo. The

m@ﬁlamﬂe(%@swc\ﬁ@mﬁ@ gt mgneﬁfmr@urc donifhh.of Thenl the mngere was
Luti ; Y6
bRty ATERENRE (4o BT dfe Tt by e

duo. STH r%ld‘h'e was chromatog‘raphed on a column of silica gel elutm with

[ 4- (Am nomet hyl ) pi peridin-1-yl | nethyl }tetrahydro-2H py
mgthanoliiclgoromethane (1:20) to give 5.60 g (49%) of the title compound as a

colorless oil.

Step 2. 4-{[4-(Aminomethyl)piperidin-1-yl]methyl} tetrahydro-2 H-pyran-4-ol

O
2N

A mixture of benzyl ({1-[(4-hydroxytetrahydro-2H-pyran-4-yl)methyl]piperidin-4-

yl}methyl)carbamate (5.60 g, 15.5 mmol, stepl) and palladium on activated carbon
(10 wt.%, 1.20 g) in methanol (250 mL) was hydrogenated at room temperature for 20
h. Then, the mixture was filtered through a pad of Celite, and the filtrate was
concentrated in vacuo to give 3.30 g (94%) of the title compound as slightly yellow

oil.

Following is an another route to synthesize 4-{[4-(aminomethyl)piperidin-1-

yl]methyl} tetrahydro-2 H-pyran-4-ol.
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N~ HZN H /" ON OH OH 0 A A m xture of benzyl ({
1-[ (4- hydr oxyt et rahydr o- 2H pyran-4-yl ) net hyl ] pi peridin

WO 2005921358®t hyl ) carbamate (5.60 g, 15.5 mmol, SPEPIB2P04/002741

and pal | adium on activated5@arbon (10 wt.% 1.20 Q)
i n nmethanol (250 nL) was hydrogenated at room
e for ) E Then he mi tur.e.vva

Conce"ﬂhé %ﬁﬁ‘(@hré Q)f\fﬁﬁié&yis%lfgk&ﬁvlﬁi 1%91d9 (6%% e of 53 %ﬁml ) and 2N-

title conpound as sli ow oil lowm ng 1
ahaOdheq hie76 nﬂuBeSthmnmjl)rmhestbnmle (1 62 ml) was stirred at 50 °C for 30
4-{[.4- (am _none i peridin-|-
W{‘rféﬁ%ﬁf’}@%ﬁ"ﬁﬂ%d&% dide %W@hyckroﬂﬁ-pwﬁm/ ©B24 g9 3-20 mmol)
rﬁ’% @léesfe?%hg%%ﬁﬂ'e will SRR at-50hCl o3 Iat. NaCl ag. (10 mL) was
added4toythy medchiph [npixpee iat roven demporhbiorasid ergaﬁhelammtr?s; éxtracted
of trinethylsulfoxqniurn iaodide (0.791 g, 3.52 mmo
3 SRe e 0 L. (dxleg 6 NerhOsokligre s sorgntiaed 11| | e

d
AR Fr ol SISV MROEEL 62 BB isdfiecoliffig 13808, 2.8
Hin2dl) werd 3dded tanitk debidue, abeihtixtoge Whétitfed waS°Stibr 144 waider N,.
50C for,3 h, Sat. Nad a (10 nmL) was _added to the
T 88 erdion st W48 GOB6FH aéﬁilpémbtt ¢ desidvp a\fagawpwsﬁaagz@d from

N e

S8/ NIEIRE (30VENDHZ( DMBROM6) 5and i(5i08)i 118 mmb@l% 10R8l1Mm(s, 1 H),
2.88 mmol) were added to the resi the m xture was

3{70r%- 2 (s 4 FHC2 P612.8(mh, URde? 2Qufs, 2 Iﬂb 2Th53118éa(@t,|30H) 1.65-1.50

nc rated and the residue was
Eﬂi’cér@’t aXY??z%g Elﬁr% MeOH- acetonitrile to give 0.484 ¢
§#p00 40l An@horhéthlBpis&idHRY nﬂhﬁ@chﬂ}mhﬁﬂr@m{ Byrafi-diMRylate
(300 MHz, DMBO-d6) S 7.19 (br s, 1H), 6.69 (br s, 1

. 4T etired suypengion pf3NEBH( 1().585 H, , 1322 98- ip. BB thyigne 22lycol

gp%tl%yl fgl}f%?lz g g@)mwai 1&36%1 tﬁ% S%Bﬂ 1 '1'%4— 3:I/'d1r§>)%ytetr;nydro-Ei—I-pyran~

2 yHnd e&lﬂyljpﬁmﬂamhmlbbﬁrﬁﬁwd i696 I Yl d4BitBl) and AcOH (0.765 mL,

tetrahydro-2H-pyran -4-ol tosylate To a stirred
43 g@n@l)@m trasth e+l y¢ad cmogthgl etha. (3.2gnL) drqpmm at;&Oé(a amder Nj.

?J&‘iy {ﬁalc%?}l 1_1|_1 Br}y\ﬁﬁfgé%gél?e vylgh gﬁﬁciﬁ% b@qdﬁ‘g Value was < 3, then the

flesmkﬂlgthhiawr& R Stirr &t ﬁ%&nq@fhg&éﬁ% e 10 8 me&r@éHzcb (30
mol ) and AcOH (0. 765 mrol ) in triethylene

wily eod 2H-Ne@Hydq. wiak edde(daanﬂ pH) valircopiagueowstlagd &agrrd €. Organic

{\Igrer was extracted with CH,Cl, for three times, and the combined organic layer was

dried over Na;SOy, filtered and concentrated.

To the residual solution (title compound in triethylene glycol dimethyl ether) the
solution of p-toluenesulfonic acid monohydrate (0.408 g, 2.11 mmol) in MeOH (1.28
mL) was added at 60°C, then the mixture was cooled to room temperature. Appeared
solids were collected by suction and wash with hexane to give title compound (0.340
g, 0.849 mmol) as a white solid

'"H-NMR (300 MHz, DMSO-d6) & 7.61 (br s, 2 H), 7.55-7.40 (m, 2 H), 7.15 -7.05 (m,
2 H), 4.11 (brs, 1 H), 3.70-3.45 (m, 4 H), 2.95-2.85 (m, 2 H), 2.68 (d, = 7.0, 2 H),
2.29 (s,3H),2.22 (s,2 H), 2.07 (t, ] =11.0, 2 H), 1.65-1.45 (m, 4 H), 1.55-1.35 (m, 1
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20 The reaction m xture was quenched with 2N-HCl1 aq
until pH value was < 3, then the resulting m xture

woR®382I5BY ed at room tenperature for 1 h. To tPEI/IB2004/002741

m xture CH2C12 (30 nlL) angii 2N-NaOH aq. was added

until pH value of aqueous |ayer was > 10. Organic

|l ayer was extracte th CH2A 2 for three tines, and
fhel éQrﬁ‘@lSr(%zé%g ﬁ%cl\/\i%%rzﬁés dried over Na2SO4,
filtered and concentrated. 25 To the residual solution
(title conpound in triethylene glycol dinethyl ether)
ExeAMPeIR2. on of p-tol uenesul foni ¢ aci d nonohydrate

0. 408 2.11 mmol) in MeH ?‘1 28 L), was_added at

d1- [(41 drowy tefr aaye-2EpyEdy @/&)mﬁhyl&wmlémséry&wbyl) -3-

RIS %ddé'.lifﬁoe“?"f*e‘ﬁ%ﬂ%aﬁ% S v
mml)oasHa e solgd 30 ' H-NWVR (300 Myiz, HDI\/IS
7.61 -740m2H) 7. 7.5

m11( 370345 .
@g -02. 68 (d, (};03 H, 2.
(5 ,207(tJ:110 2 H), -45(m4H),
1.55-1%35 (in, 1 WD 2005/ 021539 PCT/IBZO 002741 51

H),1.40125(m2H) 1.30-1.10 (m 2"H). ?EP
N-({ 1- [(4-Hyd roxytetrahydro- 2H-pyran Mb) net ]
pip eridin-4-yl}nmethyl)-3- 5

|sopropyl 2- 0x0- 2, 3-di hydro- 1H benzi m dazol eOIOcar boxa

bR PRt b S A o W Retyiiperidin

e e e ot

é& ) molbardjbﬂmtd‘@ 10 m]L)gtnd (BtisnohtiInL) wasadde( a solution of

3o eiberbatattoms s 3 nRa Al e o maliiG mi Al Gy Qg

Rk redultipg S0¥Pnsid W iBhAaGhr £ B apro'&r) tefparanitBe TRSHittiRGyas

suspension was stirred for 5 h at room tenperat ute.
Tilterediantl [Dheeﬁma@op fwas tdeieé dndan d'acuhml fari5dt atdi09F Casgivr 1.881g of
h at, 100, C to 1,78

Sraaeadich  gho B oF teide ey alisrolvetingndudio) £ RS and
@ﬁfyhﬁ&@ite fﬁ)%ﬂj—w)va@&fhed% helsoRiBhat €hé Alulhy sﬁ‘@)%nﬁgﬂj R

e solution. The resulting suspension Was
stiired fed 2fhoat rdorh tethperaintn. t dip exiatunt was flterediand thes:rvmwas dried

fllteredadthe crop, was d nder
apicr ot dnd et KET, iructe S Gvanaunial b EKATH) dhgolortess

%BJs&Q. ess crystals.

MS (ESI) m/z: 431 (M+H) ™.

m.p.: 233 °C.

IR (KBr) v: 2866, 1738, 1683, 1558, 1373, 1217, 1028, 756 cm’.

'"H NMR (DMSO-ds) & 8.96 (0.25 H, br s), 8.85 (1 H, brt, J=6.0 Hz), 8.61 (0.75 H,
brs), 8.06 (1 H,m), 7.43 (1 H, m), 7.21 (1 H, dt, J=1.3,7.7Hz), 7.13 (1 H, dt, J =
1.2, 7.7 Hz), 5.26 (1 H, br s), 4.65 (1 H, septet, J= 7.0 Hz), 3.74-2.92 (12 H, m), 2.64
(2H,s),2.00-1.35 (9 H, m), 1.47 (6 H, d, J="7.0 Hz).

Anal. calcd. for Cp3H34N4O4 © 0.5 C;HeO6S;: C, 54.84; H, 7.09; N, 10.66; S, 6.10.
Found: C, 54.50; H, 7.24; N, 10.60; S, 6.08.

PXRD pattern angle (2-Theta®): 10.2, 11.9, 16.3, 17.3, 17.6, 21.8, 24.2.
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M5 (ESI) mz: 431 (MtH) +. mp.: 233 C. 20 IR (KBr)
v: 2866, 1738, 1683, 1558, 1373, 1217, 1028, 756 cm 1.

WA RVOBRRSEDVEO- d6) 8 8.96 (0.25 H, br s), 8.85 PAT/HR206r002741

t, J= 6.0 Hz), 8.61 (0.75 5 br s), 8.06 (1 H m,
7.43 (1 H m, 7.21 (1 H dt, J=1.3, 7.7 Hz), 7.13 (1
H dt, J= 1.2, 7.7 Hz), 5.26 (1 H, br s), 4.65 (1 H,
septet, J= 7.0 Hz), 3.74-2.92 (12 H m, 2.64 (2 H,
Wﬁq?g..ss (9 H m, 1.47 (6 H d, J= 7.0 Hz). 25

al. calcd. for C23H34N404.0.5 C2H606S2: C, 54.84; H,
3-B6prdpyl-No{[642-nSorpholif-4-yIEb-orékth @) pip driB k-4l nietBy} -2Mox 0-
10. 60; S, 6.08. PXRD pattern angle (2-Theta): 10. 2,
243-dihydgo-3 H-henzimidpzols-1-carbgxamidexmoygyxabats/ 021539

PCT/ | B20@A/ 002741 52 5 EXAWMPLE 3. g |sopropyl -N-/_{,\
[1-(2- ho/i nint vl - 2- oxoet hyl) p}p&ri df n- ] 0
nmethyl - 2-oX8: N N_J

g i hydko- 1H benzi-m-dazol =® ar>99@5am' de nofRooxal at e

WOH The tilted conpound_wasyprepared with the
simlafk_nethod shown in the Step Y3 of Preperation

by usi’ng 4-(chl oroacetyl ) norphol ¥ne (B. G Ha@?’(éf',?_%%o‘-'

S. Pore:. .S . P. Muybhate Og. .Prep.. Broced. .Int. ..
Yogo. 31t il gGmo R LAl Grepgrt Pl smi G og shbun in the step
3%t PederatioR 1( singv4-(cidédac AdiGR (BL (28 ,Hal886/. S. Pore; S.
1659, I{1&612, 1551 cg\r/n g 1I—|—l$l§/%§l?0 13) ((free base) 6:

®. MnyBhae (@kg. Pryp. £raced3z2198%210355-8). 23-7. 12 (3H,
8-4. .), 3.66 (4H s), 3.70-3.58 (4H,
ﬂyééﬁﬂ%-é%?’(@%:as Hz), 3.15 (2H, s), 2.94-2.84
2bh: 1009 02, 14-2. 01 (2H, ), 1.86-1.23 (5H, n), 1.56
6H d, J=7.0 15 Hz). 1H NVR (DVBO-d6) (salt form) S:
SR QEBY) B(B4431293) 1 Bi50 1778, 686}, 16371612551 cm 85 (1H, d.
J=7.5 Hz), 7.26-7.06 (2H, n), 4.76-4.56 (1H, m,
AHISMR @D Ch B ecppse) b: 900-813UAH, 3, 8.39-8.22 (46, 1gH.2%7.12 3H,

et rsienath e 2R o P SRR R kg f63 B, 315

%2&,9%,- 2. 5XAMAL B4 m) 3.1 5201QPH i) 1.86-1.23 (5H, m), 1.56 (6H, d, J=7.0
1-(3-norpholin-4-yl-3 I

- 3-oxopr opyl ) pi peri di h-4-yl ]
fEdhyl } - 2- oxo-
'"H-NMR (DMSO-ds) (salt form) &: 8.92-8.80 (1H, m) 8.07 (1H, d, J=7.7 Hz), 7.45
(14, d, J=7.5 Hz), 7.26-7.06 (2H, m), 4.76-4.56 (1H, m), 4.10-2.60 (18H, m), 1.90-
1.40 (3H, m), 1.49 (6H, d, J=6.9 Hz).
Anal. Calcd. for C;5H35NsOs: C, 56.27; H, 6.61; N, 13.13. Found: C, 56.25; H, 6.82;
N, 12.98.

EXAMPLE 4.
3-Isopropyl-NV-{[1-(3-morpholin-4-yl-3-oxopropyl)piperidin-4-yl]methyl}-2-oxo-
2,3-dihydro-1H-benzimidazole-1-carboxamide monooxalate

H

OyN NH Oy“ N’\//Z)
o oY
- >~

HOOC—COOH
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2, 3-di hydr o- 1H benzi m dazol e-| - car boxam de nonooxal at e
OHH 25 HOOC- COCH WD 2005/ 021539 PCT/ |1 B2004/ 002741

WG 0080m534 ur e of PCT/IB2004/002741

3-isopropyl - 2- oxo- N- ( pi perd3i n-4-yl met hyl ) -2, 3-di hydro
-1 H benzi m dazol e- 1- car boxam de (150 ng, 0.474 mol)

R L e SR T SRR A R
Sémzmﬁ’cﬁﬁol@ﬁ)-ce(r&g&rﬂ% ( l:so:lﬁé O‘W ﬂlm'o aﬁd a-ﬁq‘-chloro-pr%panoyl)_

N, N- di met hyl f or mam de was added 5 tr| et hyl am ne
morphol B8 ¢Givisttyliand. Savalfinipii Bdcaiaenamrmqo EJ185.,1976, 31,

IS0 el Sre 1RSI AP e fobaiias ey ©

ﬁ’{éﬂﬁéﬁiﬂe% 23 T1e1 685 b msﬁhﬂ%@% 98951 tﬁ'}"ﬁoﬁo The

, “extracted with di ch or onet
man’esn nif}terecuasisiined aeXQ P@ dor Grdeys. dTh@réactvc&r mbfiG@4vanten
concentrated. Preparatjve TLC (el utent:
ESB BT SYAPOI2Hi9R ) Ifh? Feskkreavas dblPFf\Mq‘é‘?ﬁﬂs pHElOp] ¢ ml,
o LA PR g Hoiel) TS cthTRe) Kifhel Bas
dgedaedridg(24 ahdi qon@smﬂatelﬂe (]Hrep'ﬁi‘xaelvaﬂ)n(h(remtms

FRGF Glse i WDt Bted f Grorimemiouinil B (Gols o7

ThoRhghy 600 )50 GRTRe R s ByloF id T 33t on or

24658 ayalit acid 2 NMIM@(OHCl Jhe @hixeee vas a)nc&:ltreﬁed)G CrySe#llization

H,_br).8.24-8.19 ( 26-7.10
&fl the rgfsr ng(riqlfiuel \H}th AgO"ﬁg %O%a (q@g.ci a Winte gmgrphgug 007 mg as the

56 (6H d. J=7.0 Hz). 1 20 H NWVR (CDCL3
ﬁﬁ%ﬁ’@:ruﬁ)as (910900(1H n))8 27817(1H(n) )

FISSEST) thez: US$(Mr) *4. 87- 4. 62 (1H, m) 3.78-2.65 (16H,
56 (6H, =6.9 He). Anal

%ﬂé%r) 2 éf*%@@f%?lﬂééef@gcﬁ%%@ 39@8} 1568 cB. 21;
%@%@g@&g?ﬁ%gﬁébgq 9. gﬁg s (1H br) 8. 24 8. E139 (ll\II‘{ nla)1 71236 7. %0 (3H,
- {ig?-%ﬁg%{n& £173h 56 PRI Y ARt BE I A Naft 16l 611, 4, =7.0
HzB- di hydr o-| H benzi m dazol e- | - car boxanm de nonooxal at e
'H-NMR (CDCl) (salt form) 5: 9.10-9.00 (1H, m) 8.27-8.17 (1H, m), 7.33-7.12 (3H,
m), 4.87-4.62 (1H, m), 3.78-2.65 (16H, m), 2.20-1.60 (7H, m), 1.56 (6H, d, J=6.9 Hz).
Anal. Caled. for C;6H37N505°0.9C,H,04 #1.3H,0: C, 51.21; H, 6.40; N, 10.74.
Found: C, 50.90; H, 6.26; N, 11.13.

EXAMPLE 5.
3-Isopropyl-N-{[1-(4-morpholin-4-yl-4-oxobutyl)piperidin-4-yljmethyl}-2-oxo-

2,3-dihydro-1H-benzimidazole-1-carboxamide monooxalate

HOOC—-COOH
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. HO Hr-\O N HOOC 000H WO 2005/ 021539
PCT/ 1 B2004/ 002741 54 The tilted conpound was prepared

wWoRaok/021589 si mi | ar nmet hod shown in the exanpl ePAT/IB2004/002741

usi ng 4-(4-chl oro-butyryl)s4ror phol i ne (Schl esi nger;
Prill; B. G Hazra J. Aner . Chem Soc., 1956, 78,

3443, 157 ﬁz‘éfkéd SpaRo gy prepreed w%h%ﬂarsm%tﬁpé Apen 1 he
%}%ﬁg@)ﬁl bglurs 4?@8(%))101%#11%«2@ Iﬁ%ﬁg%ﬂr%_{ggﬁ%siﬁﬁégﬁllzﬁ G. Hazra;
M@fw@}@ﬁz&oam%ﬁ 7836VIB-GL22. (2H, n), 3.00-2.88 (2H,

2. 50- 6H, m, 2.00-1.20 (7H, 1.57 (6H,
QS@Si)T/WY%?M(ﬂ)NNR(DNSOd& (sglt f(ar) 8

B Rf Yl dfh R it g ey ) 75 a'se (1n
i %ﬁé’%ﬁ%&%ﬁ@ %%?-c%-?%%or B30k a3 461 o

ti), 480Q; 6ON1H1121) 43766 EGGr(@H ), B40-522 (b1, ),0800-2/88 (2H, m),

%@{32%3(1(16% éﬁsz 904 @W%Pﬁxyﬁ@@fﬂ)%ﬂ)llﬁ@i peri di n-4-yl

SRl R 3 #9380 €L 0 b bhidgT.5 He), 744
(MEQE. ?/rﬁ ?e’ozf’a‘égﬁ %%If’zm%]‘lo%st 488 (s R0 (LGHD 2 1.90-
QY0 (THphiy 1049 (BHSH, 6.9 Hiag) (Ci s)020 To a st: rr_e:j pa
RURE CaRl B i s § SR Belionst: & 9758705,
er 4rgb hyl sul f oxoni umiodide (2.53 g, 11.5 mmol) at

room tenperature, and the mixture was stirred at room

tenperature for 30mn. To this m xture was added a

sol ution of
XﬁM H‘l‘iautyl (di phenyl ) silyl]oxy}cycl ohexanone

é@fgg@[ 02”:{ (}V%bwgp’okglb&gl)ﬂle‘th l}]p &&dlnql?mﬂe%h SijSB-lsopropyl-Z-

0x0-2,3- dlhydro-1H—benz1m1dazole-1-carboxamlde hydrochloride
(I o @
Step 1. tert-Butyl(1-oxaspiro[2.5]oct-6-yloxy)diphenylsilane

MO ﬂ@@@ Ls@@

(trans) (c:/s)
To a stirred suspension of sodium hydride (60% in mineral oil, 441 mg, 11.0

mmol) in DMSO (7 ml) was added trimethylsulfoxonium iodide (2.53 g, 11.5 mmol)

at room temperature, and the mixture was stirred at room temperature for 30min. To
this mixture was added a solution of 4-{[ferz-butyl(diphenyl)silyl]oxy} cyclohexanone
(Okamura, William H. et al., J.Org.Chem., 1993, 58, 600-610, 3.53 g, 10.0 mmol) in

DMSO (35 ml) dropwise at room temperature, the mixture was stirred at room
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25 DMSO (35 ml) dropwi se at roomtenperature, the
m xture was stirred at room WO 2005/ 021539

weERADsABAEED4/ 002741 55 tenperature for 2 h. TheCI/1B2004/002741

m xture was diluted with weser (600 m), and
extracted wth diethylether (200 mM x 4). The conbi ned
dri ed over nmagnesiumsulfate, and

%&ﬁ@%&ég@%ﬁﬁ M@B%@s mirpge Was didfed with veaierdREQ B ahthed

SRRl 14 (5 L 41 A0 AR Skl over
wiaghesiunh exiéne/aatl hyﬁceaﬁe(béﬁmvdcltol 5Tht eestiiue &vad DBrofhtographed
(13% _ trans) 390 n%h (11% cis) of the title

baf

e AR RfS1iG) g&f?lé%g nriexga/ethykacptate (i {hsgnd then purified

SRR 0 Al 803 A o

hd 390 mg (0B/{ Gs)Hbf the titlel €onlsdumil ak cblolIMR dilGlespkedlively.
8:7.70-7.65 (4 H m), 7.46-7.35 (6 H, m, 3.97-3.83 (1
a%) 258(2Hs)183137(8Hn),107(9H

i e@%@g)ﬁ,g J&X'f,gé( m‘)1 148 r7“3"5'%%5&1 m), 4.03-3.97 (1 H, m), 2.63
t di n- 4-yl ] met hyl } - 3-
opyT Zgyoxol@%%ﬁq dgy(b)[—P pir IH— Ibnenziyrrg ggzo%/e;_l I 0

€tgr b oxam de. A m xture of
fert-butyl [ (3R 6R)-1-oxaspiro[2.5]oct-6-yl oxy]di phenyl

JINMB. (CO&tlgpt 7. 710r A6% (¢4 Hommpr7.4283 56 it m)03.97-3m880(1) Hany 2.58
- |- 2- - N (i d 4-
étfﬂéﬁ%?%é@&f%&h#w(ﬁﬁéﬂzpm dazol e-| - car boxam de

éPﬁ@p)ﬁztﬁﬁl(@ﬂaM BB @ipf8aD)sA 1801940l ) in MeCH

was heated at soCwWin strrrrng for 2 days.
Wdrexycycobéxyhiamethylfpiperatin-Hodmetkyliieiso@opEvipos-adedibidro-

ve the fo vent and residue was chromat ographed
= 5¢-C | eluting with ethyl acetate

I n-hexane (1:10) then nethanol/dichl orgmei hane (1 20)

to @ vié L Mo §58 10N oof the title co dN
L ot | rup. Sl)_mz:, 68 |—|))+
@:&% S 8.93 (1 ./ 8.32-8.23 OS,{_

7.60 (4 H 1), 7.48.Y.32 (6 H ), 22710(3
480462(1 H@, 3.96 (1 H n, 331(2 H,
t, J=6. 26Hz) ., 2.92 (2 d, J=10.88 Hz). 2.45-2.29 (

H M A dix@fre bf B2 ﬁtﬁyI;(E»Rr@R) Lok 1r@>%24§]o(:t96 Wox&gaphenglsﬂane

(I}S?ecpl'};l 222? @gm(';'g 283.0 mg, 0. 772F1Lzm31t) and 3-1sopropyl 2-0x0-N- (plpendln—4-
ylmethyl)-2,3-dihydro-1H-benzimidazole-1-carboxamide (Preperation 1, step 2, 2.48g,
0.0194mol) in MeOH (4 ml) was heated at 50°C with stirring for 2 days. After
cooling, the reaction mixture was evaporated to remove the solvent, and residue was
chromatographed on a column of silica gel eluting with ethyl acetate /n-hexane (1:10)
then methanol/dichloromethane (1:20) to give 308.1 mg (58 %) of the title compound
as a colorless syrup.

MS (ESI) m/z: 683 (M-+H)".

'"H-NMR (CDCl) &: 8.93 (1 H, m), 8.32-8.23 (1 H, m), 7.72-7.60 (4 H, m), 7.46-7.32
(6 H, m), 7.22-7.10 (3 H, m), 4.80-4.62 (1 H, m), 3.96 (1 H, m), 3.31 (2 H, t,
J=6.26Hz), 2.92 (2 H, d, J=10.88 Hz), 2.45-2.29 (4 H, m), 1.85-1.65 (6 H, m), 1.65-
1.43 (9 H, m, including 6 H, d, J=7.09 Hz at 1.56 ppm), 1.43-1.25 (4 H, m), 1.06 (9 H,
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WD 2005/ 021539 PCT/ |1 B2004/ 002741 56 s). step 3.
N-({1-[(trans-1, 4- D hydroxycvcl ohexyl ) net hyl ] pi peridin

WO 2608021584 hy| PCT/IB2004/002741

I sopropyl - 2- oxo- 2, 3-di hydrgs | H- benzi m dazol e-1 - car boxa
m de hydrochloride @ o NN >=Ov uyY-~C.,, N
QSi-F- NSOH HCl 5 Am xture of tert-butyl

F«L{[l ({trans-4- [tert butyl (di phenyI)S|IyI]oxy 1-

Etgg 501’@@?}’ Eﬁq e

isUpﬂ@ﬂERImdeﬁwdfoGHHlb@m mlmoxezséarﬁgx_ d343dmdhlofide
HC soI ution of I\/e0—| (50mM ) was stlrred at room

te LRt Then the solA ved in

§ ‘T@ s baS|f| % aqueous
o(30ml) C12 (3

tinme and the cc? ed organl C L?;Ler was dri 88 over

Na2SO4. Renoval the sol vent gave a rggi due, which
was chromat ographeéd on a colum of NHsilica gel

140, 1 B3 oy b E R ) fy e EBR By e o oA
BydropycydMohetH} ettty Ypipdddin{dM4itihethyl} - ikbblNW ﬁﬁmlmdifhydro-

8.93 (1 H br t, J=5.87 Hz), 8.32-8.20 H,
YHswn7inggagole- i carbepamiged@34mgp0.843mppD) jge Hﬁlgqlumnpﬁ MeOH

Popy it sifed by rhomgfiodul oy 4, Sy old soonflyagremoyod in

2280 1 T8O rds?dud, waklbasifie® #ith. sdturatéd SqidousMNaHAOO; Y80MD, étracted

H, d, J=7.09 Hz at 1.56& m. 140.1 ng of this syrup

Waih (&Hﬁm(iﬂerdl XA tiggls) gl the icombingd Megapic(layerivyas dmd over NazSO4.
once and dried..in V&Cﬁ.lO at, 50C for

81052 rpg sqlYetrnt &2¥ehisSidhe: e gay@vpaﬁ%&ﬂhﬁﬁ gna cd furn of

500 02 e ym AR Refanc TR R RE) mi 020 of
Hhe tdle codmppuid asz polodlessdyrup. H, d, J=7.58 Hz), 7.22 (1

e ondrdald i’ 7 51
¥HM Cﬁl)ClbbréS 58)93 a 1-519br(t2 =5.87 Hz), 8.32-8.20 (1 H, m), 7.25-7.03 (3 H,
m), 4.80-4.62 (1 H, m), 3.94 (1 H, m), 3.31 (2 H, t, J=6.10 Hz), 2.89 (2 H, br d,
J=11.53 Hz), 2.36 (2 H, s), 2.34 (2 H, t, ]=11.86 Hz), 2.00-1.85 (2 H, m), 1.82-1.25
(18 H, m, including 6 H, d, J=7.09 Hz at 1.56 ppm).

140.1 mg of this syrup was dissolved in HCI solution in MeOH (4 ml),

concentrated, and dried in vacuo at 50°C for Sh to give 139.2 mg of title compound as
a yellow amorphous solid.

MS (ESI) m/z: 445 (M+H)".

1H NMR (DMSO0-d6) & : 9.35-8.75 (1H, m), 8.86 (1 H, t, ]=6.59 Hz), 8.07 (1 H, d,
J=7.74 Hz), 7.44 (1 H, d, J=7.58 Hz), 7.22 (1 H, dt, J=1.15 Hz, 7.42 Hz), 7.14 (1 H,
dt, I=1.32 Hz, 7.74 Hz), 5.04 (1 H, br s), 4.75-4.45 (1 H, m), 3.70 (1 H, brs), 3.59 (2
H, d, J=11.70 Hz), 3.50-2.90 (8 H, m), 1.90-1.57 (8 H, m), 1.57-1.30 (10 H, m,
including 6 H, d, ]=6.92 Hz at 1.49 ppm)

IR(KBr): 3285, 2936, 2677, 1728, 1686, 1611, 1549, 1481, 1375, 1298, 1204, 1157,
1101, 1018, 762 cm™
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H d, J=11.70 Hz), 3.50-2.90 (8 H, m, 1.90-1.57 (8 H,
m, 1.57-1.30 (10 HL m including 6 H d, J=6.92 Hz at

wazebsopssy | R(KBr): 3285, 2936, 2677, 1728, 16B6I/1B26041002741

1549, 1481, 1375, 1298, 1284, 1157, 1101, 1018,
762cml WO 2005/ 021539 PCT/ 1 B2004/ 002741 57 Anal
Cal cd for C24H36N404- HC1-2H2O C, 57.76; H,

Kab $alqaar Gt s G LRI G, o765, 7158 2 11 BRppFound: C,
Zg&%n;@ggﬁel% heta): 8.3, 14.5, 17.7, 18.3, 19.1,

MPLE 7.
RXRTL phtfesh andle 42-Dhbiel: 88y he syl ). Tess;1D.1, 26.4, 27.5.
piperidin 4-yl }mmet hyl ) - 3-i sopropyl - 2- oxo-
3-di hydr o- 1H benzi m dazol e-| - car boxam de

r7|de OHr--\.. - OHrN Step 1. N
?ﬁ%@ 4-[tent-Butyl (d| phenyl silylloxy-1 10
I T T 61 quﬂ hmmk)/mneﬁfyygmuﬁnw&mmamgn 3—ls0pr0pyl—2 oxo-

- 3-1soprop 0X0- 2, 3-di hydro- 1H benzi m dazol e-|

2Sadihydegnl benmutazoleel ebosamitleysdrociklonided

accor |ng} to the procedure described of Step 2 in the
usj ng

tyI aspiro[2.5]oct-6 15

‘ enyIS|Ia anple 6, Step 1, cis-isoner,
» 8 O 848 mmol tead of

t ext - yI [ (3R, 6R).- 1- OanpI ro[ 2. 5] oct - 6-yl oxy] di phenyl

S|Ian I\/B(ESI) z: 683 (MH—I) +. 1H NWMR (CDC13) S

. ” 22 (L H m,
dgispd-Tigp-Buiyid el -lay, 7.20-7.10 (3
Hvdrﬂ')wcvéloﬁgxélhﬁgt)h@ﬁnilﬂen&ﬂlA ﬁhﬁgth(/l]} ﬂsomopvl?lQ%%o(Z% fﬁzhvdro-
“henzitniddz 0 (2Hs)185165(4Hn)

1.65-1.50 (11 H, m incIudingGH d, J 715Hzat

1.5 ppm).-~1.40- 1.30 H, , 1. 15-

i ncl %ﬁfm@”ﬂ 5,2 @ m. step &@

@ b(cis-1,%- Smgx_\{gycl ohexym?'_hyl | pi peri
Nmet hyl ) 3-

i sopf opyl - 2- oxo- 2, 3-di ro-1H benzim dazol e-| -car .

m de hydrochl ori de WO 2005/ 021539 PCT/ | B2004/ 002741

58 HCIrhd fifle bhinhSukPRROp B accBiBRSfFle ?ﬁfc@&&ﬂe ri’!@sc"n‘Bed of Step
the procedure described of Step 3 in the Exanple

@dn thy Bxapfple Qpemgim{on@&[(%ﬁﬂ)yl -oxaspire3/$psi-6-y| | oxy -1-
yloxy]diphenylsilane (Example 6, Step 1, cis-isomer, 311.0 mg, 0.848 mmol) instead
of tert-butyl[ (3R,6R)-1-oxaspiro[2.5]oct-6-yloxy]diphenylsilane.

MS (EST) m/z: 683 (M+H) .

'"H-NMR (CDCL) 6: 8.91 (1 H, t, J=5.87 Hz), 8.30-8.22 (1 H, m), 7.72-7.63 (4 H, m),
7.45-7.30 (6 H, m), 7.20-7.10 (3 H, m), 4.80-4.63 (1 H, m), 3.59 (1 H, m), 3.29 2 H, t,
J=6.24 Hz), 2.83 (2 H, d, J=11.74 Hz), 2.26 (2 H, t, J=11.55 Hz), 2.18 (2 H, s), 1.85-
1.65 (4 H, m), 1.65-1.50 (11 H, m, including 6 H, d, J=7.15 Hz at 1.56 ppm), 1.40-
1.30 2 H, m), 1.15-1.00 (11 H, m, including 9 H, s, 1.05 ppm).

step 2. N-({1-[(cis-1.4-Dibydroxycyclohexyl)methyl]piperidin-4-yl} methyl)-3-

1sopropyl-2-oxo-2.3-dihydro-1H-benzimidazole-1-carboxamide hydrochloride
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hydr oxycycl ohexyl } nethyl) pi peri di n-4-yl]nmethyl}
- 3-1 sopropyl - 2-oxo0-2, 3-di hydro 5

wa bobersseri dazol e- | - car boxam de (295.0 ng, 0. 4BCT/IBRO04Y002741

instead of N-{[1-({trans- 458

[diphenyl(trinethylsilyl)nethoxy] 1- hydr oxycycl ohexyl }
%L pi perldln 4- yl]nmethyl} -3

-is

] -d| hydr o- 1H k?gnm - |
oxa ’?EEz |) mz: 4 n (CDC13)
£iﬁgﬁ 9 (1 H iijgggf 8 22
10 (3 H, ' 4.80-4.6231 H, 83
3.31 (2 . J=6.10 HZ§, 2.8%, (2 H br d
J= 11 54 Hz), 2.33Y2 H dt, J=1.81 Hz, 11.70 Hz),

1. 85-
1 s g“ 8% ek @grngbtiﬂﬁlvgh%@é%cgadé%g t?qhe ﬁroce@l% 'désc?ﬁaed of Step
Bas theti Bsswndpled using ACK| 1sdkist4i- @nﬂbntyll(ﬂﬁiﬁe(lﬂ)sﬂy)] OXY - 1-

TECR WD XN SR RN

gL B 0 SE N RIS 3

H[d@hen;dé@ﬂmﬁ&ylﬂﬂ)ll)mﬁtm&y:( 1- htrﬂrodycyﬂ:bheﬁyﬂ}Jlﬂé'bhy}])ﬁ%)&%célhﬁz-
J=1.48 H dt

;]Wthﬂk}ﬁ lwpv@ylﬂﬁoc%zi‘ﬂlhyﬁa;o 1H- bﬁemzu@@oeeﬂ cpbopgmide.

20 1.67-1.20 (12 H, | udi
é@l&%) ﬁgz %%W)at 1. 49 ppny. | R§ KBr ) : gnzghnczgsle,ng
zﬁwmq:& 13468893 %ﬁﬂ{lbr {94960 H2Y R 311§Z§(1 2%@; 732930 (31,
1158 134,7 1101, ‘1051, 762 cm <1 Anal f'or
@0 M-BGMANA ] HG T 5 BEG: 3 @ (154, Y;3. 3, (28:[,051—6\110 ]H@) a589 (2 H, brd,
Eﬁng%gg) &3%(2? at 315158 1'1\'701}%)51 851 6OE(XAH o, 1nclud1ng6H
%I i;é DOMAROKYS RS- 18 Yk BYRAN- 4- Y1) et hyl]
y| Ja5eT imglof itds bygap map viss@lved i E2CBsoditiytoinMaGk@ mal),ni daz

ol e-1- ca boxam de hydrochl oride WO 2005/021539
PREFPRESObATG 609 1 V60 8 g5 Cior 8 1 i 498 e a fqppoun

9?@%&&&?&9{1&&{2{' pyran-4-yl methyl | pi peri din-4-

BﬁS{E&ﬂmn&pﬂhSﬂMﬂ%D .2, 3-di hydro-| H benzi m dazol e-| -carb
oxamde H N )C=0
ITH NMR (DMSO-d6) & : 9.30-8.90 (1H, m), 8.86 (1 H, t, J=5.93 Hz), 8.07 (1 H, 4,

J=7.58 Hz), 7.44 (1 H, d, J=7.58 Hz), 7.22 (1 H, dt, J=1.48 Hz, 7.75 Hz), 7.15 (1 H,
dt, J=1.15 Hz, 7.74 Hz), 4.75-4.58 (1 H, m), 3.70-2.90 (11 H, m), 1.90-1.67 (6 H, m),
1.67-1.20 (12 H, m, including 6 H, d, J=6.92 Hz at 1.49 ppm).

IR(KBr): 3294, 2936, 2673, 1728, 1686, 1611, 1545, 1479, 1375, 1298, 1203, 1158,
1134, 1101, 1051, 762 cm™'

Anal. Calcd for C,4H36N404-HCI-5H,0: C, 54.79; H, 8.05; N, 10.65. Found: C,
54.75; H, 7.88; N, 10.56.

EXAMPLE 8:

6-Fluoro-N-({1-[(4-hydroxytetrahydro-2 H-pyran-4-yl)methyl] piperidin-4-
yl}methyl)-3-isopropyl-2-o0x0-2,3-dihydro-1H-benzimidazole-1-carboxamide
hydrochloride
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O '"'--N NHCN=OOHNAIIIlI 5 The title conpound
was prepared according to the procedure described in

wE@p/02B330f Exanple 1 from PCT/IB2004/002741

5 fluoro-1-isopropyl -1, 3-d§dhydr o- 2H benzi m dazol - 2- one
Tapia et al., J. Med. Chem, 1999, 42, 2880.) and

am nomsthyl)pl peridin-|-
W]met& |} e‘\ﬁ@? 0- Byran 4-ol (step 2 of Exanple
E @@ i 10 H NMR (CDC13) b:
1. (6HdJ7OHz)174(2
H, 2.8 Hz), 291 (2 H s), 2.35 (2 H, brt,
:11 9%1)2\ 288H§l2H brd, J=11.7 Hz), 3.30 (2 H, t,
=6 3.

70385(4H m, 462475(1H n)

ﬁn&tﬁlymmﬂp@f& oxo-2 3- dthdI‘O lH ben21m1dazole— -carboxam1de '

1 [ (4- hydroxytetrahydro- ZFprran 4-yl ) et hyl ] pi peri
-4 15 yl } net hyl
69ropyL—2—e*e»2,S\QEn%déo- %Pé;ﬂ2|n1dazole | -carb
oxaniide hydrochl ori de title conmpound was prepared
according to the procedur escribed in Step 4 of

Exanpirge fit1é t&fpound was prepared accorduag to th?_lProcedure described in Step
6-fl uoro-N-({1-[(4-hydroxytetrahydro ran- 4-

§ 1of Hsample] lpfrera rS+-dunero4l-igbprppdt h§Hdyhydro- 2H benz1m1dazol 2-one (1.

TR B S i e 0% 2y oy ;'ld""z%eﬁampem@ -
al S J=6.9 Hz

%A/Mhb%?(l}tétr Hycw&fg@ﬁ@ﬂ@l)( éB 2]ofAf§(aﬁ1§1é'l), b 9003 28 %8

MSGBSI)@/25(448(M%H$ m, 4.56-4.69 (1 H m,

5 30- 5 3 lﬁ 1 H s 08 H,
19 1. 12 k308 Hgmgall 53 ( d,7T=§5) I&a)Hl 7éd2H brd, 12.8
1 ( E
f57 M%ﬁ%@ o NI AEN N I I
6.2 Hz83.708.85 (4 BOm)N.63 4. A31 H, m), 6.90 (1 H, td, J=9.0, 2.4 Hz), 7.02-
7.07 (1 H, m), 8.05 (1H, dd, J=9.5, 2.6 Hz), 8.85-8.92 (1 H, m).
Step 2. 6-Fluoro-N-({1-[(4-hydroxytetrahydro-2 H-pyran-4-yl)methyllpiperidin-4-

I} methyl])-3-isopropvl-2-0x0-2.3-dihydro-1 H-benzimidazole-1-carboxamide

hydrochloride

The title compound was prepared according to the procedure described in Step
4 of Example 1 from 6-fluoro-N-({1-[(4-hydroxytetrahydro-2H-pyran-4-
yDmethyl]piperidin-4-yl} methyl)-3-isopropyl-2-o0x0-2,3-dihydro-1 H-benzimidazole-
1-carboxamide (step 1 of Example 8).
MS (ESI) m/z: 449 (M+H").
'H-NMR (DMSO-dg) 8: 1.46 (6 H, d, J=6.9 Hz), 1.55-1.65 (4 H, m), 1.70-1.91 (4 H,
m), 2.90-3.28 (8 H, m), 3.50-3.67 (6 H, m), 4.56-4.69 (1 H, m), 5.30-5.37 (1 H, m),
5.76 (1 H, s), 7.08 (1 H, td, J=9.0, 2.4 Hz), 7.44-7.49 (1 H, m), 7.85 (1H, dd, J=9.5,
2.5 Hz), 8.81-8.85 (1 H, m).
Anal. Caled. for C3H34FN4O4ClL: C, 56.96; H, 7.07; N, 11.55. Found: C, 57.00; H,
7.20; N, 11.43.
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WD 2005/ 021539 PCT/ | B2004/ 002741 60 PXRD pattern
angle (2-Theta): 10.0, 14.6, 16.2, 18.5, 23.2, 25.3,

WQ7Z003/0263AMPLE 9: 5-fluoro-N-({1-f PCT/IB2004/002741

(4 hydr oxyt et r ahydr o- 2H pyg@n- 4- yl ) net hyl | pi peri di n- 4

TS A a3 BB g o

(5-fluoro-2-nitrophenyl)isoproRylam ne To a stirred
m xture of 2,4-difluoro-I-nitrobenzene (4.77 g, 30
EXAMPREI9: K2C03 (4.14 g, 30 mmol) in THE (30 nL) was
added |soro | am ne (1.77¢ l|n THE (10

gi ve t® l e rrpund (5 Sg, 88% as a pale yell ow
0|I ?;K@ H). 1 H NWR (CDC13): 8

dd : /0 Hz), 6.48 (1 H, dd, J=
11 15 6.@9- 6. 29 (1 H m, 3.81-3.66 (1 H,
(6H d, J=6.4 Hz) Step 2. 6-fluoro-|

-1 sopr -1, 3- di hydr o- 2H benzi m dazol - 2-one A m xture

of (5-fl uoro-2-nitrophenyl)isopropylam ne (Step 1 of
Blernkp(Eflaoro-Inigmphenyiisopenivianing 10% Pd- C (600 ng) in

At rooueebired PO RS IR B Rpatt G0 9o

Kztmr(amg 80 qmnal) mﬁm‘}wf(sa %L@&bastaade@ﬁdprlbbﬁl dnhihé (BY B, 30
was evanrated under reduced pressure o the residue

arol) (10 mi) at:@’ﬁbe?rﬁﬁrbpmmstm@@f@ 18k, the gnsobdlamseyials

Rferthlostst POgRt s Gs hAFThe kb S sPlschBiee el

prdare fedie fde c@ﬁﬁ&ﬁw(s 2310 88915 ad £HhIYBLNRDil.
artitioned bet vveégn et hyl acetate and H20. After

(Ed} indm 406 (M+&t hyl acetate (3 tines), the conbined
or%@z hase was washed with 25 brine, dried
R4k

Cdﬂné&%tlr(é%did 5ﬁ1%3r@Q|PE¥deG $&kt H, dd, = 17,2 6 Hz),

8*3?%?4@%3?8?%1?96@ | S T

Sfept2n 6-flvokd- nescmsmursidms/dx@ bk il dz61-2 e (ESI) 1 z:
195 (MrH'"), 193 (M
A mixture of (5-fluoro- -mtrophenyl)lsopropylamme (Step 1 of Example 9,

5.85 g, 30 mmol) and 10% Pd-C (600 mg) in MeOH was stirred under atmosphere of

hydrogen gas at at room temperature for 12 h. The catalyst was filtered off on a pad of
Celite, and the filtrate was evaporated under reduced pressure. To the residue was
added 1, 1’-carbonyldiimidazole (4.5 g, 28 mmol) and THF (100 mL) and then stirred
at 100°C for 10h. After cooling, the volatile materials were removed under reduced
pressure and the residue was partitioned between ethylacetate and H,O. After
extraction with ethylacetate (3 times), the combined organic phase was washed with
brine, dried over MgSO, and concentrated. The residue was chromatographed on a
column of silica gel eluting with hexane/ethyl acetate (2:1) to give 3.47 g (60%) of the
title compound as a white solid.

MS (ESD) m/z: 195 (M+H"), 193 (M-H™.

'H NMR (CDCl3): 8 7.06-6.99 (1 H, m), 6.90 (1 H, dd, J=9.2, 2.4 Hz), 6.82-6.72 (1 H,
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| HNWR (CDO3): 8 7.06-6.99 (1 H, m, 6.90 (1 H, dd,
J=9.2, 2.4 Hz), 6.82-6.72 (1 H, WD 2005/ 021539

weansoBAEe04/ 002741 61 n), 4.83-4.62 (1 H ), PAT/BBR0§43002741

H d, J=7.1 Hz) Step 3. 5-¢1 uoro-N ({21-{(4-hydrox
et rahydr o- 2H pyr an- 4- yI)rreth Iy ]pi peri di n- 4-

yl }met hyl ) - 3-i sopr.opvl - 2- oxo- 2, 3-di hydr o-
m)lr‘bgf’rﬁrﬁ%(dlzﬂ@ll)e 5#(6@5%&%% To a stl rred nixture

t ﬁieftﬁ m b l-groabm dfdhﬁﬂ)egmml@azalmhr)oommde
I chl oronethane (15 nlL) was a triethylamne (1.25
an 9To amtxtme91 migfure @f&]ﬂu@mpbrsepmpél 1 Ardibydrer@iHhbenzimidazol-2-

Pis{iGhephbratrisd: e 4 Bndhathbtofemhenvstior fomags 066 &
3‘3 Aol %@E&h&r&heﬁéﬁé"nFSQnﬂ,) wa$adted Grict@yldmA¥Ql R5IHAL, 9.0 mmol)

di chl oronet hane was added to the m xture.
ﬁlfltoem tbmnpn@w:r@ z’s&qrrbﬁm shmedz&br 2ht, heokutine 0f &-{lvks di | ut ed

t t h
oo RRE R s R aat ST i e 2 8 e 1.
brwsrges 34hhRY 1ﬁ\ifdhlor6ﬁ§@ﬂn@(l@ xﬁEﬁﬁrﬁsﬂMd%ﬂ eslthe TR nr8 SA fldtDeing

was ¢hromat ographed on a col um am nopropyl -silica
glatrecefon thythe wiikturenessadibried with eﬁxyé a@me (BWOmLY. dhgi,the organic

aé/emgs( &%ﬁ?’fﬁﬁ ‘gqf 0. ﬁﬁﬁgﬁﬁmﬂf r&Eﬁﬁ?&% t%{%@ bI 18 dsr?eldI over

ﬁd&‘bﬁmﬁ%oﬁéenﬁ'atem Thesregl@ugwlg- clﬁr%niﬁ‘to he& of} ﬁ)c@lu%n 62
Bmﬁibpﬁom&rm(hza B?l ah)tmg’zmlSh@;a&eJe(l@l H;etm (3 12) 4 2ive @97 g(29 %) of

1.67-1.29 (13 H, n). Anal.

%t%CW‘l@éé &ﬁﬁﬁ@l‘mc 61.59; H, 7.42; N, 12.49.

KPSJO?SI fo/z:Gho4RErth. 7.33; 20 N, 12.40. EXAWPLE 10:
-dlkluoro N-({1-[ (4- hydroxyt et rahydro- 2H pyran- 4-yl

3HNMW(tm1§GBISCE4EB 44 (1 H, m), 8.21-8.11 (2 H, m), 7.02-6.91 (2 H, m), 4.68-
yl } met hyl i sopropyl - 2- 0X0- 2, dlhdro 1H benzi m daz
é156-(1l -H:aon)b&ﬁafﬁ %(4 H,anhﬁ@%& Hﬁnﬁ? Hdm)@&ﬁ 29272 H,onN233-2.25
(4 H, m), 1.79-1.68 (2 H, m), 1.67-1.29 (13 H, m).

Anal. caled. for Cp3H33N4O4F: C, 61.59; H, 7.42; N, 12.49. Found: C, 61.45; H, 7.33;

N, 12.40.

EXAMPLE 10:
5.6-difluoro-/N-({1-[(4-hydroxytetrahydro-2 H-pyran-4-yl)methyl]piperidin-4-

vilmethyl)-3-isopropyl-2-0x0-2.3-dihydro-1H-benzimidazole-1-carboxamide

hvdrochloride

)\ HCI

Step 1. 4,5-difluoro-N-isopropyl-2-nitroaniline

4,5-difluoro-2-nitroaniline (3.48 g, 20 mmol), 2,2-dimethoxypropane (11.9

mL, 100 mmol), and trifluoroacetic acid (1.6 mL, 21 mmol) were dissolved in toluene
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HCl Step 1. 4,5-difluoro-N-isopropyl-2-nitroaniline
4,5-difluoro-2-nitroaniline (3.48 g, 20 muol),

wWQ 2502584 hoxypropane (11.9 nlL, 100 nmol ), anpCT/IB2004/002741

trifluoroacetic acid (1.6 ¢2, 21 mmol) were di ssol ved
in toluene WO 2005/ 021539 PCT/ |1 B2004/ 002741 62 (40
g%i and stirred at roomterrperature for
6‘9(? stHTedert Eonm asperatureiopd h. éaprwr}dm\?a%o%plwiw mL,
2dieflon HAS shoRarhdd. ﬂec?tega?onvx@ﬁmﬁ%lv& $firrb@for 38 i nd Bivent
SO ven aporat I'n vacuo d the resi

trak e{fapd)patéminwaﬂm aeihd dicresidhie 9as elteiup to water and extracted with
gi chl ororret hane. The organic extract was dried

Iosomethape) Thg ﬁE%‘ﬁ%Creé&tfiéét wap drigdy(d2230 9 rad Fenseririedisvacuo.
L PR ARRR G LTl ORI L) 59 Sl i

texXp6Mghydhcethie (30: 1) t6 ghmIp ds5636) &F the tigh bompdslﬁfdl@@ a bright
solid. i HNWR (CDC13): S 8.05 (1 H dd, J=10.8, 8.6
PEngesolgh (1 H, dd, J=12.6, 6.8 Hz), 3.77-3.62 (1 H,

OOVRATRST: b S Rbish 108 Sttt .53 B Flaeto 618 H),
39hH; éd'f@ ﬁdﬁjg u({lq_ 2Qrepared according to the
e

procedu of Exanple 9 from

8tch ZijG—dlﬁnﬂroN-lsstﬂIMbQDYB cﬁhﬁﬂrbﬂ@ﬂbﬂaﬂzﬁrﬁﬁlaﬁc&tz%@nel of
Exanple 10). M5 (ESI) nfz: 213 (wm 211 (MeHH) . 1
15 H mﬂﬂtlemmundam myeRasedarcopling tojie procedyrg despribed in

i O L

(®.H s), 1.67- 25(10, ,155(6HdJ77

fl 1-1 (4-
M%emm m%ﬁimi%&%ffw | L.( per g -4

- 3- IHb d
NGB GR 7 B 5 5o Ethdh . vels S S S @ . 331
st ?’*’“8}%2? 3 5€7RpQ8 e WS298%5 |, el 19 785P33 P2 1, 5), 1.67-
526(130}1],111);1)55 (6 Ho@rlepyl H2), 3- di hydr o- 2H benzi ni dazol - 2
- one (Step 2 of Exanple 10) and
§t_e{2[34§,&5 HlnereeV#4{A-}(Aihydrqxytetraydro-2 H-pyran-4-ylymethyl]piperidin-4-
ﬂ}ﬂ%o@&#&pf %%g ﬁ( %ﬁ%ﬁggﬁé?% 1£1§ i%g?_e !g %@&g&

8 88 Bhe ﬁtlé doﬂ'rbotmﬁ wis. ﬁﬁa@eg&ggﬂéﬂ%ﬁgﬁhe pl@c&ﬁm@dgsﬁgfié’d in
ﬁep% of Ijxa,mgle ﬁzf;om Ggglﬂgog)’zlﬂ@ppq)pyhv)l 3 (&hgyofz f)en21m1dagol—2-

one (Step 2 of Example 10) and 4-{[4-(aminomethyl)piperidin-1-
yllmethyl} tetrahydro-2 H-pyran-4-ol(Step 2 of Example 1).
MS (ESI) m/z: 467 (M+H").

'"H NMR (CDClI): 6 8.88-8.78 (1 H, m), 8.25-8.15 (1 H, m), 6.94-6.79 (2 H, m), 4.73-
4.57 (1 H, m), 3.86-3.69 (4 H, m), 3.31 (2 H, t, J=7.0 Hz), 2.95-2.82 (2 H, m), 2.35 (2
H,t,J=, 13.7Hz), 2.31 (2 H, s), 1.67-1.25 (10 H, m), 1.55 (6 H, d, J=7.7 Hz).

Step 4. 5,6-difluoro-N-({1-[(4-hydroxytetrahydro-2 H-pyran-4-ylmethyl]piperidin-4-

yl}methyl)-3-isopropyl-2-oxo0-2.3-dihydro-1H-benzimidazole-1-carboxamide

hydrochloride
A mixture of 5,6-difluoro-N-({1-[(4-hydroxytetrahydro-2 H-pyran-4-
yDmethyl]piperidin-4-yl} methyl)-3-isopropyl-2-oxo-2,3-dihydro-1 H-benzimidazole-
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H t, J=, 13.7 Hz), 2.31 (2 H s), 1.67-1.25 (10 H,
m, 1.55 (6 H, d, J=7.7 Hz). Step 4.

WG 2@s0215BuUor o- N- ({1-[ (4-h dy rox etrahydro- 2H PCT/IB2004/002741

r~yl)met h~l'| pi peridin-4- yé3neths
-3 i sopropyl - 2- oxo- 2, 3- di hydro-| H benzi m dazol e-|-carb
3 dr oc or| ure of
R SR BTy R Cr4ymeD 2o 39 Chmethanol
5 thi® Wﬁh’kﬂnﬁ’éc@ﬂ 'IH'Theﬁ e v}olatﬂe e campo ents were removed under reduced
nmet hyI ) - 3-isopropyl - 2- 0xo- 2 “i‘%’
S E) zmdﬂhd aosydue mr@@@ﬁama&ﬁem%%bsaﬁw B2 hlgivé S8 mg

boxam de (Step, 3 of Exa e 10, 113 ny, 0.242
%?; %‘Stﬁlﬁ@m&\é‘i shaa‘i%?reszOWﬂr was stirred for |h.

Mse&;s R \4@17@(41@) conponents were renoved under
%f uced pressure and the residue was recrystallized

NRR{(DMEO-ug): 8ts8L8.¢1 (BH, b, $108.9. 9%% )(775/7% gs’f])H m),

the title conmpound as a col ofl ess po

3-R55: 2640 TN H90-4.52 (HEINIIR 3. TVBG1d(6 ), n? E| A28 (TIH( ), 1.94-
8.0 7.78-7.67 ,

QS%ZQISIEB ?igﬁ?gﬁné%‘?%lgzh 52 (1 H, n)( 3. 73)3 51 (6

khamalcd? f&JcﬁH%MbZFzﬁl ﬁ}zo 1; %§ 961H5§ 698N10.8} Fohnd2c,

mamamw&@b&pmo C, 53.96; H, 6. 69; N, 10.94.
Found: C, 10 53.67; H, 6.64; N, 10.89. EXAVPLE 11:

6- chI oro- N- ({1- E(4- hydroxyt et rahydr o- 2H pyr an- 4-yl ) net

P&l r.di n- 4-
-3 i sopropyl - 2- oxo- 2, 3- di hydr o- IH-ben2| m daz
de i i

h 2 6 rdne ziniid az
ﬂhm’lgfﬁ 1H- ben2| m dazol e-1-car boxam de The title
as prepared according to the procedure

descrl St 20 3 of Exanple 9 from

5 chloro /s}@ 3-@li hydr o- 2H benzi m dazol - 2- one

2P a Chem, 42, 2880 (1999)) and
, @rrethyl)pl ﬂrldln | -

yI] st hyll' } t et rahydr o- 2H pyran-4-ol (Step 2 of Exanple

1). M5 1) mz: 4Rk (MrH).
Step 1. 6-chloro-N-({1-[( 4-hydroxytetrahydro-2 H-pyran-4-yl)methvlpiperidin-4-

yltmethyl)-3-isopropyl-2-ox0-2,3-dihydro-1 H-benzimidazole-1-carboxamide

The title compound was prepared according to the procedure described in Step
3 of Example 9 from 5-chloro-1-isopropyl-1,3-dihydro-2H-benzimidazol-2-one 1
Tapia et al., J. Med. Chem., 42, 2880 (1999)) and 4-{[4-(aminomethyl)piperidin-1-
yljmethyl} tetrahydro-2H-pyran-4-o0l(Step 2 of Example 1).
MS (ESI) m/z: 465 (M+H").
'H NMR (CDCl): 6 8.33-8.30 (1 H, m), 7.19-7.14 (1 H, m), 7.04-7.03 (1 H, m), 4.73-
4.57 (1 H, m), 3.82-3.71 (4 H, m), 3.31 (2 H, t, J=6.4 Hz), 2.95-2.83 (2 H, m), 2.41-
2.29 (4 H, m), 1.79-1.68 (2 H, m), 1.67-1.25 (8 H, m), 1.54 (6 H, d, J=7.0 Hz).
Step 2.  6-chloro-N-({1-[(4-hydroxytetrahydro-2H-pyran-4-yl)methylpiperidin-4-

yl}methyl)-3-isopropyl-2-ox0-2,3-dihydro-1H-benzimidazole-1-carboxamide
hydrochloride
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1 HNWR (CDC13): S 8.33-8.30 (1 H m, 7.19-7.14 (1 H,
1

m, 7.04-7.03 (1 H n), 4.73- 25 4.57 (1 H m,
W@288031531 (4 H, n), 3.31 (2 H t, J=6.4 Hz), PCEBRAB2741

(2 H m, 2.41- 2.29 (4 Heq), 1.79-1.68 (2 H m,

1.67-1.25 (8 H, n), 1.54 (6 H, d, J=7.0 Hz). Step 2

6-chloro-N-({ 1-[(4-hydrox t
et r ahybe itle pp@pplg}d.wawrym@mgqcpmlp@tq thg pppcgdure described in Step

4 PR Phlabint | S007 BBHL - o o (1 ebsronyietreludip 2 ran--
%3@19@{;%&5&94 POk @Mﬁo@ﬁ%}ﬂi -0x64 i-h{:hyﬂtcilg benzimidazole-

onpound was prepared according to t he procedur e

él@gk‘hoviamulel (Stesﬂepr?ntvﬂe Eanpl e 10 from

S A Ao B ey P vt hy ) 23 1 opr byl - 2- ox0- 2, 3
AN e MR Gl
(BYBEO I H, 1@) Es 1532 (BH( dn)Ht. 73@45(%@@ -1), (3770@-554(6 H) m) 3.41-

7.51-7. 45 7.32-7.25 .38-5.32 (1
914y H, an)7 —9& 155?3 H), &)48(§H01,3—%€H76 H nm, 3.41-

7 H, =Z. 7

At cafedy o GEN PR SR Bata ¥ o fls s T, Fug® Thodha C,
- 191 ol N1 Found: C, 10 53.85; H, 6.90; N,
5%8%%1?&93%@?% SOgRI or o- N-({l f
(4- hydr oxyt et r ahydr o- 2H pyr an- 4-yl ) net hyl | ni peri di n- 4-
él | met hél E-_S-i sopropyl - 2- oxo- 2, 3-di hydro-| H benzi m daz
xamde O\ ~H 0 O4C 15 Step 1.

8-t L0 - I AR BN terray dro TRl dy kA4 N fin et 1 Binfe PRIBQUNC

Was_ prepar ed-accorarng to the proceaur € adesc gad 1N
ﬂ}ﬂﬁ:thsil)-ef-lsMWLBOi&Z&&MBr@ﬂ]H@bmzﬁniﬂzﬁbhalncénbmsamidé

NVR (CDC13): 8 8.12 (1 H, d, J= 9.2 Hz), 6.84 (1 H, d,
J=2.0 A- | debg
HoNe
>:0 OH
cl

BN

Step 1. 5-chloro-N-isopropyl-2-nitroaniline

The title compound was prepared according to the procedure described in Step
1 of Example 10 from 5-chloro-2-nitroaniline.
'"HNMR (CDCl): 8 8.12 (1 H, d,J=9.2 Hz), 6.84 (1 H, d, J=2.0 Hz), 6.57 (1 H, dd,
J=9.2,2.0 Hz), 3.81-3.71 (1 H, m), 1.33 (6 H, d, J=6.2 Hz)
Step 2. 6-chloro-1-isopropyl-1,3-dihydro-2 H-benzimidazol-2-one

A mixture of 5-chloro-N-isopropyl-2-nitroaniline (Step 1 of Example 12, 0.76
g, 3.54 mmol), iron (0.99 g, 17.7 mmol) and ammonium chloride (0.38 g, 7.08 mmol)
was suspended in ethanol (27 mL) and H,O (9 mL). Then, the mixture was heated at
80°C for 3h. After cooling, the insoluble materials was filtered off on a pad of Celite,
and the filtrate was evaporated under reduced pressure. To the residue was added
N,N'- carbonyldiimidazole (CDI, 0.57 g, 3.50 mmol) and THF (10 mL) and then
stirred at 100°C for 10h. After cooling, the volatile materials were removed under

reduced pressure and the residue was partitioned between ethylacetate and H>O. After
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20 J=9.2, 2.0 Hz), 3.81-3.71 (1 H m, 1.33 (6 H, d,
J=6.2 Hz) Step

WQ2@500567 0- | -i sopropyl -1, 3-di hvdr o- 2H benzi m PeRmB20@4/02741

ne A m xture of 5-chl oro-Nsg sopropyl-2-nitroaniline

(Steplof Exanple 12, 0.76 g, 3.54 mmol), iron (0.99
g, 17.7 mml%ﬂéand anmmoni um chloride (0.38 g, 7.08

mc;wn wath efhidecstaie® times tha sembined orﬁa;uc@m@sweﬁ fgshed with

h
R, 8 Byt MBSy Xl Rf Hgetlne3ha o fiberifinod on o
86 1hmArbfRilRadeDEluiGed Witk hexang ity @cdtith (2:2) ® #660.30 g (40%) of the
evapor at ed under reduced pressure. To the residue was

ad@le@npwndasac\ahlmﬂdu im dazol e (CDI, 0.57 g, 3 50
mol ) and THE&5 and then stirred at
chﬂiNMRt(QDCél@oﬁ 2ich 4 Phe Hom&tﬁ $E6dt (& H, am)s4\?érﬂe77r @n%v@a 1.64
dey 1-59P4ged pressure and the residue was
gbgrtl’tlon )oetween et hyl acetate and H2O After WO
209 § 2his38-NPOT-I(B2Y8rbk OR8dihiro-B B8yt bii- G/ in@sthyM giperidin-4-
et hyl acetate (3 tines t he conbi ned or ganl Cc phase vvas
¥R atethyap-isopropyi-geoxo 3-dﬂlvdm=1H Neszanidavele- bngak 8
The r e was ch u f
gel eﬁﬁ g Scompﬂ Sy \ggﬁg %%{%P ?cc é?%@eth% grOf)e"E‘%rQ desscnlbe& ﬂ’l Step
@o’@@xgm O romf6-EH16ro-1- isbbﬂ)pﬁ]pHBQﬁﬂﬁira&IﬁbMﬁirhﬁaﬁdllZ éhe (Step
1H NMR (CDC13): 8 6.99-6.90 (2 H nm, 6.84-6.74 (1
Eiof Fyampleoll) ang #- {{4-(aminpgnethyl)piperidingi -y methyi} teralgyyro-2H-
o-N-({1-[(4-hydrox t~
fidak %1&4618&0&?‘%‘%’ 1) ) m’-,‘t(%yl ][ éi et
WS (812435 IR 9PY | - 2- 0xo- 2, 3-di hti dro-| H benzi m da
ol e-1 -carboxanm de The title conmpound was prepared
NMRl I(mg)(?@) 51363308.08 CIOH[ &), B3 C-Ri1d€d H, mn)ST 4p-7. 1023 0oh), 4.73-
e rom
éﬁéﬁéﬂr &b 3i8§oﬁo¢%iﬁw ), 3.3 ByRirtoT =02 Beh 2 3482 63 Hpmgnk41-

O
gé??%}{%nr?i’ Nomet *Z)e% pi i"%f-z?-(%/ll ?frg't)hyl }tetrahydro-2H
AnBY e88d 40P LB 90, CRfC, 59841[9[[-13 71)5; NVB2 0ESFduntll €; SHSH H, 7.10;
(MrH+) . 1H NVR (CDC13): 8 8.88-8.78 (1 H, m,
B, 2178.14 (1 H m, 7.19-7.10 (2 H, m, 4.73 15 4.56
(1H m, 3.87-3.69 (4 H m, 3.30 (2 H t, J=6.2 Hz),
2.94-2.84 (2 H m, 2.41- 2.27 (4 H m, 1.79-1.68 (2

O

xAanpPLE £3-1.25 (11 H, m. Anal. calcd. for
C23H33NAACL: C, 59. 41 H, 715 N 12 05 Found C,

R ah di thH(H-Y)rl% ben%ﬂe ztorl]é/ h-ca%(?xamlde

i sopr op;{b hyl.- 2- oxo 2 3-di hydro-1 H benzi m dazol e-
| - car boxa
Q U

Step 1. N-isopropyl-5-methyl-2-nitroaniline

The title compound was prepared according to the procedure described in

Step 1 of Example 9 from 2-fluoro-4-methyl-1-nitrobenzene.

'"H NMR (CDCl): & 8.12-8.01 (2 H, m), 6.63 (1 H, brs), 6.42 (1 H, d, J=10.3 Hz),
3.94-3.72 (1 H, m), 2.33 3 H, s), 1.32 (6 H, d, J=6.4 Hz)

Step 2. 1-isopropyl-6-methyl-1.3-dihydro-2H-benzimidazol-2-one




N* HHC NO r--"O OH Step 1.
N-i sopropyl -5-nmethyl-2-nitroaniline 25 The title

W@ o09poensad was prepared according to the procede@EIB2004/002741
described in Step 1 of Exggple 9 from
2-fluoro-4-methyl -1 -nitrobenzene. 1H NWR (CDClS) 5
8.12-8.01 (2 H m, 6.63 (1 H brs), 6.42 (1 H
J=10. 3Thp itle gpppaimigvas proparad aqcording to, thgprogedyre éyscnbed in

opd s Bablyplt ARt lop PSR pitanliog Sten 4 of Brgmpte 19)
. MWQh@@QW@AI B2004/ 002741 66 The title

¢compound was prepared according to the procedure
dlés\iMRk(e:tDCIQ) 83t0§1p@.93)(2 Hxai)pd.e0-8.80r(@1H, m), 4.82-4.63 (1 H, m), 2.40
N- i sopropyl - nitroaniline (Step 1 of Exan'pl e
%ODND@I STﬁétHvltBldi@Z 3. dlhvdro lH benzimidazole-1 carboxam1de

et rahydr o- 2H pyran-4-yl ) et hyl I pi peri din- 43/ )
met hyl jl“hghtle compound was prepared according to the procedure described in

%’e% 1”St 1%3 0 y? -m rﬁyfjg%lhy'd'r(p Eﬁ]zbe gl?iégzo(:f 2-one
SRR e L 1 Fr BBy o

prepare

g@p R @lflﬂ'ﬁain@let 139 apd ﬂc{ﬂéﬂ-@d’lﬂlnﬁﬁﬁﬂfy!l)BQﬂnﬂﬁl-1-§I]ﬁi@t}§'1}%trahydro-

from
ZHrmméw}GSIQil?T@fEaneé)dl hydr o- 2H benzi ni dazol - 2- one

ﬁfl%lf%ﬁ% %ﬁm:o?pé?l) diaﬂdl ylJnmethyl }tetr ahydr o-
PR, % 2B 4l HERRTBLS o, 018 S8 7 e )

Hi.76d4 58](=1 H 181513 85-3. 6@3(461 9@ BZOF(IZ H;rit,,J—é 47162)42 58 AL @ H, m),

t, J=6.
2494321 82 2(423 FigﬂﬁH ! §04ﬁ8(@}i[4m)s)1 6751. 2,53,(121 04 H,

S, B b ESnEQNIO T oadedf a8ty trpd polBlg: Bgs: . 520
N,)lmgé_ C 64.78;, H 8.29; N 12.58. EXAMPLE 14: 20

N-({1-f (4-hydroxytetrahydro-2H pyran-4-yl)nethyll pi per
i di n-4-yl }met hyl) - 3-

EXAMPLE 14:
N-({1-[(4-hydroxytetrahydro-2 H-pyran-4-yl)methvl]piperidin-4-yI} methyl)-3-

1335{; S) R/éS((Eél)d Iﬁ‘%gﬂﬁal (M+H+) H NVR (CDC13) 6

isopropvl-4-methyl-2-0x0-2,3-dihydro-1 H-benzimidazole-1-carboxamide
YN 0
N H N
N>=0 OH
H3C )\

Step 1. N-({1-[(4-hydroxytetrahydro-2 H-pvran-4-ylmethylpiperidin-4-v1} methyl)-3-

isopropyl-4-methyl-2-0x0-2,3-dihydro-1 H-benzimidazole-1-carboxamide

The title compound was prepared according to the procedure described in
Step 3 of Example 9 from 1-isopropyl-7-methyl-1,3-dihydro-2 H-benzimidazol-2-one
(I. Tapia et al., J. Med. Chem., 42, 2880 (1999)) and 4-{[4-(aminomethyl)piperidin-1-
yl]methyl} tetrahydro-2 H-pyran-4-ol(Step 2 of Example 1).
MS (ESI) m/z: 445 (M+H").
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I sopropyl - 4- net hyl - 2- oxo- 2, 3-di hydr o- 1H benzi m dazol e-
| -carboxamde O N O OH H3C Step 1. N ({
wdazqofa2159dr oxyt et rahydro-2Hp. ra PCT/IB2004/002741
-4-yl met hyl ] pi peri di n-4-yl et hyl ) - 3-
I sopr oRyl - 4- net hyl - 2- oxo- 2, 3- di hydr o- 1H benzi m dazol e-
-carboxam de 25 The title conpound was prepared
ad ONVIRI (R Ql9): & B 198.9T €Hy 1), 5T (1l Bed J=7.715t)ep.18-6088 (2 H, m),

TBDT 0| 1 R 6P (4 Ty IR HIpEAHA 2343822 dhan),
g'sg[(%%f(? agnzezfzz é‘?% ¢ %%ﬁ%ﬁ}?@ 0,340, 15336 1, 1299 ¢ reid

none

Ynhreiloy. i €1, 0BNA,0C264.84:TAI8. 16, N, (13t 6dp Fauraf: 07641781 H, 8.35;
&T MS (ESI) nmfz: 445 (M+H+). WO 2005/ 021539

2ﬁé2004/ 002741 67 1H NMR (CDC13): S 9.11-8.97 (1

8.17 (1 H, d, J= 7.7Hz), 7.10-6.88 (2 H, m,

499482(1H m, 3.91-3.69 (4 H m, 3.29 (2 H t,
EXO\MPHD 15:2. 94-2.82 (2 H, ), 2.59 (3 H, s),
ﬂ?T‘T‘mH 1,84-1.19 (7 H m, 1.62 (6 H

- -3 H-pyyianeh y D 1pm'1dmﬁ4-yl/1methvl) 3-
%%ﬁ%mymﬂ 51 alm&hvf:? oxgi -2, 3C dlhvﬁr(? %H Elénz‘ci;m?(?dzolesl-%Iarb%‘?‘(al?gde

Nvﬂl{okhﬂg(rﬂimydr oxyt et rahydr o- 2H pyr an-4-yl ) net hyl |
piperi d| n- 4 yl } et hyl ) - 3-

|soprop hyl - 0- 2, 3-di hydro-1Hb
en2|mdaz I | - arb oxam d 10 hydrochl oride O H3C H
Ste
=% 3-di rreth;ﬂHG nitroaniline The title
as prepared according to the procedure
desc‘ﬂaoo Step 1 B€l Exanple 10 from

15,1 H NWVR (CDC13): S
H d, J=8.4

Hz) , - 3Tﬁe2t1§e gtﬁnﬁc;unh' 'was prepared according to the procedure described in
Step 1 of Example 10 from 2,3-dimethyl-6-nitroaniline.

1H NMR (CDCl3): 6 7.82 (1 H, d, J=8.6 Hz), 6.79 (1 H, d, J=8.4 Hz),'3.52-3.34 (1 H,
m), 2.30 3 H, s),2.24 (3H,s), 1.11 (6 H, d, J=6.2 Hz)
Step 2. 1-isopropyl-6.7-dimethvl-1.3-dihydro-2 H-benzimidazol-2-one

The title compound was prepared according to the procedure described in
Step2 of Example 9 from N-isopropyl-2,3-dimethyl-6-nitroaniline (Step 1 of Example
15).
'"H NMR (CDCL): 6 7.11 (1 H, brs), 6.92-6.70 (1 H, m), 5.00-4.82 (1 H, m), 2.45 (3
H,s),2.32(3H,s), 1.63 (6 H, d, J=7.0 Hz).
Step 3. N-({1-[(4-hydroxytetrahydro-2 H-pyran-4-yl)methyl]piperidin-4-yl}methyl)-3-

isopropvyl-4,5-dimethvl-2-0x0-2.3-dihydro-1H-benzimidazole-1-carboxamide

hydrochloride

To a stirred mixture of 1-isopropyl-6,7-dimethyl-1,3-dihydro-2H-
benzimidazol-2-one (Step 2 of Example 15, 204 mg, 1 mmol) and p-
nitrophenylchloroformate (220 mg, 1.1 mmol) in dichloromethane (7 mL) was added

triethylamine (0.42 mL, 3.0 mmol) at room temperature. After being stirred for 2h, a



10

15

20

25

m, 2.30 (3 H s), 2.24 (3 H s), 1.11 (6 H d, J=6.2
Hz) Step 2.

wdazeosomsepyl - 6, 7- di met hyl - 1, 3-di hydr o- 2H benzi PCTHEB2004/B2741

-one The title conmpound wass prepared according to the
procedure described in Step2 of Exanple 9 from

ST G S e R by

e ?gﬁ%ﬂ@)e 12! §1g5 %%8?“4‘8%3 Eh}hgmq;{}thmg é5m§)'3was adileid to

the(mhikturé. %ﬂﬂerdﬁihgeitlmﬂ Yfeoir 41, Bie-rpixture was diluted with ethyl acetate (50

p@émthyl ] pi peridin-4-yl {rreth | 3-
hepy the pregmis I#E%WS-‘Q&SB%WEII@ SINBYaf 1 ag H{S ey forr diames

B0 1 A0, 0 LB T8 A
bﬁﬁﬂlﬁlﬁpﬁ)@?loélhé’a oz eluﬁﬁg @\ﬂthﬁl&ﬁn&é‘tﬁ?ﬁc@taﬂé@ 013 Qfd "t’ﬁla ﬁlirate was

and ni trophenyl chl or of ormate (220 ng,
?ﬁ?@ﬁl}trth a%am emﬁtft iasadded 1899 HGhaetwdel(5 mL) was stlrred for 1h.

%\% ﬁ%é’?%}gl s?rg? 4§tsfvgére ﬁ?{novn%)d%gl} %%sgu R i 2 residue

Weilfeb B0 At dthaksd-E&thydtek i t@élvé 10({) mg (20 %) of the title
[ 4- (am nonet hyl ) pi peridin-I -yl]nethyl}
%@@mmgl@s a-colarigspawderol  (Step 2 of Exarrpl e 1, 230

% ]megjjgg‘d chI oronet hane (3 nL) was added to
it t

‘being stirred for 4h, the m xture

or gan é mwﬁ)\t/\gsg@v?g%ﬁ gfﬁt?’h% é‘g&,\}{@mﬁﬁ& gbﬁﬁ H, d,

J=83 Hz}, i58is5.31 mnH kn); 5101-4c¥6 (@d1,aME 3. dvgﬁ.@ﬁ(@ﬂdm) 3 41-2. 91 (7H,

concent r at ed esi due was filtered through

@h%ﬂﬁp@o‘%ﬁ)»%% (-%H Hel -8¢t17Q G, H . tTek 48 & Iaﬁ;m)l 152 (6H d,
(3:1) and the filtrate was concentrated. To

the m%ture was added 10% HC - net hanol (5 L) was

Ahdll caedf & CRHNIR0L- AL418,0/08 260159, ERMPOneRt A1 Found: C,

removed under reduced pressure and thé residue

F%2; Ht709; Nz &d. 10r om et hanol -di et hyl ether to give 100

ng (20 %9 of the title 10 conmpound as a col orl ess

powder. M5 (ESi) mz: 459 (M+H+). i H NVR (DMSO- d6) :

M(lH M, 7.84 (1 H d, J=8.3 Hz), 6.95 (1
o 3 Hz). 5.34-5.21 (1 H m, 5.01-4.86(1 H,
0-B0{ B-[GBh Y dirokdytetdahydret2 ‘hn{dl igerddin{f3

187170.(3H m 16714 (5
2-0x0¢2. 3-dibvidro-A L penzi ol

HCI

Step 1. 4-fluoro-N-isopropyl-5-methyl-2-nitroaniline

The title compound was prepared according to the procedure described in
Step 1 of Example 9 from 1,4-difluoro-2-methyl-5-nitrobenzene (T. Timothy et al., J.
Med. Chem., 35,2321 (1992)).
MS (ESI) m/z: 213 (M+H").
1
HNMR (CDCl): 8 7.82 (1 H, d, J=10.3 Hz), 6.64 (1 H, d, ]=6.4 Hz), 3.88-3.67 (1 H,
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59.53; H, 7.98; N, 11.10. EXAMPLE 16: 20 6-fluoro-NU
1-f (4- hydr oxytetrahydro-2H nyran-4-yl) et hyl | ni peridin

W0 2005/021539 PCT/IB2004/002741

_yljmethyl)-3-isopropyl - 5-get hyl - 2- oxo- 2, 3-di hydro-| H
benzi m dazol e | - carboxam de hydrochloride O\ 0 OH
[ -~-1

!l!l)Az 80 (ﬁ)HoS)Nl 55&@%&3/1—65417@ hyl - 2-ni troaniline 25 The
B 2 -belmglr}lla%z&rf ggedur €

1, 4 di Thé'ﬁﬂ@c Cg]@inhw a&é@&ea@ o(tHe prbcedir®YeRtibed in
al., J 2321 (199 (ESI) nz:

Step? (0|f/7|Emaa)1ple 9 frem Hwﬂalc(r@@@@propal -¥- gs(liz—mtroamlme {%rep 1 of
?&%%4 (1 H d, J=6.4 Hz), 3.88-3.67 (1 H WO
§&8PEP439 PCT/ 1 B2004/ 002741 69 m, 2.30 (3 H s),
?Ed{ﬁmwz 209 (NEGr4 Hz) Step 2.
or o- 1- |sopropyl 6- net hyl - 1, 3-di hydr o- 2H- benzi m da

ZIQ'NMRC(GBCIIDES T7i00L&96 OIMHOH).b. 926 .9p1( & PB4 ISCRFEI(1E, k) 2.31
the procedure described in Step2 of Exanple 9 from

@HL @oiéﬂ(ﬁﬁsdp}—ﬂpﬁ/lﬂb met hyI 2 nitroanili ne (Step 1
] N

) D dll’l-4-
41}3‘@‘[1@”5@140&(415-\’1 Himetﬁvl:ﬁl-oﬁé’lZ *ﬂrdlﬁ‘)'dro-'llbﬁﬁel{z@miﬂaz&e-ﬂ 7.0

Hz ep 3.
ide N- (11- 1( 4- hydr oxyt et r ahydr o- 2H pyr an- 4- yl ) net
hyl ] pi i

Jdin-4- .10 . o
07 rer RS titie fdsfiaating spas,prepared qecording to sheypracedrme describggin
Biep'B sfaz@hiid 9 &3PG e isopfspyl-6irh@h @B Ar MRS~

gre pared according to the procedure described in Step

ermm@aacp}pq -en®(Stedrpf Example 16) and 4- { [4 (aminomethyl)piperidin-1-
B e S e TR abdapl o) ana
Ms{ (EB1f A ngyevhy’).pi peri di n-|
'"H NMR (CDCl3): 6 8.92-8.83 (1 H, m), 7.96 (1 H, d, J=10.1 Hz), 6.91 (1 H, d, J=6.2
Hz), 4.75-4.56 (1 H, m), 3.85-3.70 (4 H, m), 3.30 (2 H, t, J=6.4 Hz), 2.94-2.82 2 H,
m), 2.42-2.29 (7 H, m), 1.84-1.19 (7 H, m), 1.55 (6 H, d, J=7.0 Hz).
Step 4. 6-fluoro-N-({1-[(4-hydroxytetrahydro-2H-pyran-4-yl)methyl|piperidin-4-

ylimethyl)-3-isopropyl-5-methyl-2-0x0-2,3-dihydro-1 H-benzimidazole-1-

carboxamide hydrochloride

The title compound was prepared according to the procedure described in Step
4 of Example 10 from 6-fluoro-N-({1-[(4-hydroxytetrahydro-2H-pyran-4-
ylmethyl]piperidin-4-yl} methyl)-3-isopropyl-5-methyl-2-ox0-2,3-dihydro-1 H-
benzimidazole-1-carboxamide (Step 3 of Example 16)
MS (ESI) m/z: 463 (M+H").
'"H NMR (DMSO-dg): 6 9.55-9.11 (1 H, m), 8.89-8.74 (1 H, m), 7.77 (1 H, d, J=10.4
Hz), 7.40 (1 H, d, J=6.6 Hz), 5.42-5.34 (1 H, m), 4.70-4.56 (1 H, m), 3.69-3.53 (6 H,
m), 3.52-2.91 (7 H, m), 2.29 (3 H, s), 1.87-1.70 (3 H, m), 1.95-1.55 (8 H, m), 1.48 (6
H, d, J=6.8 Hz).
Anal. caled. for Co4H36N4O4FClL: C, 57.76; H, 7.27; N, 11.23. Found: C, 57.47; H,
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15 yl ] et hyl }t et rahydro- 2H pyran-4-ol (Step 2 of
Exanple 1). M (ESI) mz: 463 (MtH+). i H NWR

W@ AS03BiK39 8 8.92-8.83 (1 H m, 7.96 (1 H d, BEIB2004/002741

Hz), 6.91 (1 H, d, J=6.2 Hz, 4.75-4.56 (1 H m,

3.85-3.70 (4 H m, 3.30 (2 H t, J=6.4 Hz), 2.94-2.82
2.42-2.29 (7 H m, 1.84-1.19 (7 H m,

%4@51‘7(@51(15 J=7.0 Hz). 20 Step 4.

6-f | uor o- N-({l-[(4-hydroxytetrahydro-2H—-p

ryl)methyl ] pi peri din-4- yl nethyl

PREBORATPOIN R- et hyl - 2- oxo- 2, 3-di hydr o- | H benzi m dazo

[ e-1 car boxam de_hydrochl ori de The t|t| e corrpound was
B Yadsl: PrASOPEO I Vira -q¥004; e-duTve o cinpianidazol-g

1of Ex pl.e ,10 f 1 .
m%@%%%m%%@m@@o 2H pyran-4- 25
yl ) met hyl ] pi peri di n-4- yI}nethy ﬁ |so ropyl - 5- met hyl -
2- 0x0- 2, 3gdi hydro-| H benzim da ﬁar;ﬁ@g@m de (Step

3 of mxanple 16) M (ESI) 26 i H NWR
( )>:809559.]], 1‘: 89874(1Hrr)

d, J=10.4 Ho) ,. J=6.6 Hz),
5. 42-5 3444 H 1), 4.70-4 3.69-3.53 (6
H 30 3.52-2.91 7Hn) Y5 3Hs

To @%tifred @ol(lﬁoerf h)s,olpmeE;l,B cEBycg?_—éHl\Eerjzg?:i{laﬂ% Zogg (H,Mdi
(i 1995) k2, 2330 55505 e Y0 Tammals andriofs o 3 28ip51.06
ﬁ’g&r}} ?@gfr Qgéﬂﬁ?ﬁlz& \zas%de&‘ltnph%s&i 6 38?%5%0131 in 14 ml

tbtr@{lfc(raﬁliramj ropy Iterﬁpemtnrez Fhdirbaction niktubewas refldazdior19

| - boxyl at
P SRR SRS Te D pLBT e car poxate

(SRRl N DT oAt g
Egbeatshy,| Syniin €oifnik2 1092, 51 2887-60MGI128 d, 1532 nithol) in 10 ml

tetrahydrofuran was added triphosgen (5,15 17. 02
teraydrofyranivag addedt r Big greionraixtuie wwﬂqwﬁ%@ra@pﬂwé 24 hours.

ﬁ?&l SRk e{ngrbaﬁﬁé& Wlt%l \élgg‘?lfsesfaoo s (?IélgﬁgOét%O:gﬁ QI%J E)arac{r '21 Wwith

m xture was t nper
¢thyltacbiateyl 004ml for three times. The combined extract was washed with brine,

dried over MgSO, and concentrated. Flash chromatography of the residue (elutent:
hexane/ethyl acetate=5/1 to 1/2) afforded a colorless oil 3.99 g (62%) as the titled
compound.

'"H-NMR (CDCl;) 6: 9.04-8.88 (1 H, m), 8.83-8.20 (1H, m), 7.26-7.10 (3H, m), 4.80-
4.60 (1H, m), 4.28-4.02 (2H, m), 3.32 (2H, t, J=6.1 Hz), 2.82-2.60 (2H, m), 1.94-1.10
(5H, m), 1.57 (6H, d, J=7.1 Hz), 1.45 (9H, s).

Step 2. 3-Isopropyl-2-ox0-N-(piperidin-4-ylmethyl)-2,3-dihydro-1H-benzimidazole-1-

carboxamide
o H o H
e i O
N N
o0 — =0
N N
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(am nomet hyl ) pi peri di ne-I-carboxylate (J. Prugh, L. A
Bi rchenough and M S. Egbertson, Synth. Commun.,

wa2®3/02332357-60) (3.28 g, 15.32 nmol) in 10 mPCT/IB2004/002741

t et rahydr of uran was added.71The reacti on m xture was
refluxed for another 24 hours. Then cool ed and

basified with_.a s saturated NaHCGO3 50 m, and
ot 1 o SRR DHOT ISt Celeanar - 060 - BYp i Ge

I o T (RN L MDA L1z .5

minodia 50 ailapbyhwafrodhieric sdd dimetheheltapdtl 0 minexaditiagidny |
acetate=5/1 to 1/2) afforded a colorless oil _3.99 ¢

droghlogic acidavas Sltlln@é at Fqowp bsipngratyre o quepC1 Bye mixture was

Aol g e 48 o i o

for 3 dimfes.1 Tﬁé condbiBed Sxtfdt (asdried andlcoDdentralddl. (F'~1_>i§h
1.57 (6H_d, J=7.1 Hz), 1.45 (9H, sg St ep
chrqmapeiephy ofthe sesidye (Nitheliraigql dutes ﬁ?ﬁzplz@nethanol—IOO/l)

H: e- r.0ox
%@8%&@@5@5&@?9&?@0@?%5% RLREBEE on of
(ESI)Uﬁ/iUWﬁM{I([)? i sopropyl - 2- oxo- 2, 3-di hydro- 1 H
,penzi m dazol yl) carbonyl ] am no
H#EI\/[R(K()IDCWBI 81931eHII -br R I8B2xy LA (18), T24-1.02 93158m) nmﬂ 3.61
0% hydrochl oric acid_in nethanol and

(éHnE@rﬁ ?’af?é%l b Foplt Hon Pt 05GH mad 51154 (Lan) rl@dnl 52 (3H,

¥ ture was 5 then
dnce (t%ir{g??dﬁj%})bgls%l%?fg%(zyt a)dugous Na2CC3,

St B adH{ed( Mﬂvhro@bﬂlﬁe&ﬁLzmxobxﬁtOl’)mﬁextidlm%sfﬂﬁbmvn%ttﬂoﬁﬁﬁvla—
extr act vvas dr [ ed and concent r at ed Fl ash

g aFinyidazoles Lica - oxalads salte| yt ent
/rppt hanol 100/ 1) affor deg al_pol orless oil 272
g (7 NS ey t! ed conpound. ES N 3
NVR (CDC13) S 8. br)%%/g-?& 22
@:n}: 7.24-7. 02_@31:1,_;:);1:”?1 (IH, mo 3.31
J60Hz)3203 2.79-2.54 (2H,
m, 1)84-1.52 (3H, m, 157(61H)\, J=6.9 Hz),
1.36-4.13 (2H, m. Step 3. N [¥(3-H
Slr (r)]x fx% wnﬁtget%%ﬁ J}SO%IOPQIG%-IQ%g AF &}épendm-4 -ylmethyl)-2,3-dihydro-1H-
exSAnAdaoR LY AHezdntd €2 ﬁﬁd@?m &Iﬂo‘lf arhems-Bfdroxy-3-

nonooxal ate salt O H O -NH A mxture of

n@eth:glbptm@wnez(-@wpmpsmmnmsmgmhhw Webes- dTdmbedron
Fev 1996, 37, 7955-7958) (181 mag, 1.343 mmol) and triethylamine (0.28 ml, 1.975

mmol) in 8 ml tetrahydrofuran was refluxed for 15 hours. Then cooled and diluted
with 100 ml ethyl acetate and was washed with aqueous NaHCOj3; 20 ml, brine, dried
over MgSO, and concentrated.  Flash chromatography of the residue (elutent:
CH,Cly/methanol=100/1 to 30/1) afforded a colorless 0il 202 mg (61%). The oil
(202 mg) was dissolved in 3 ml methanol and acidified with a solution of 44 mg
oxalic acid in 1 ml MeOH. The mixture was concentrated. Recrystallization of the
resulting solid with EtOH-AcOEt afforded a white solid 246 mg as the titled
compound.

MS (ESD) m/z: 417 (M+H) *.

m.p.: 140.5°C.



benzi m dazol e- 1- car boxam de (250 ng, 0.790 mmol),

1- br ono- 3- hydr oxy- 3- net hyl butan-2-one ( G Bertram
wo\200S0ksser; W Steglich; W Weber, Tetrahedr oPCT/IB2004/002741

1996, 37, 7955-7958) (181 7m, 1.343 mmol) and

triethylamne (0.28 m, 1.975 20 mol) in 8 nl

t et rahydr of uran was refl uxed for 15 hours. Then cool ed

BB Vo B 33\% ﬂ%@(ﬁz%ﬂ 13762($yll6%{b 4612.d S4hemnas vvashed

1vv|th agueous brine, dried over

@9913)&ﬁ%b35@ ésﬁa%ﬂ%rba} H0-3P0(185 k24 sllodéH m),

3 L S b oS 18 5o

@5 99| v90-1i22 GHym)ESY61) d,gR9.0a84)di B5 esH W)t h a

solution of 44rTg250xaI|caC|d|n1m OH. The

rH WRQDmd@ﬂeﬂnme 6d8 9R$G81y(stﬁkﬂ)l8zwt dl(BIj ddI J=% 6.8 Hz),
esul tin Oet afford white soli

d
538 ity =T st T2 100 SH o 74 SOy wm 36 (24, bv), 4.00-

5P FQ:?’(@B?)%VM@?%mg?&%%%gnﬂ%%@ﬁﬁ 3RA04) 002741

ABI2Ca1kB4dr CEE‘IJZB4N4013 G BOIVRA GRCO3C, (Sﬁ.l88§Hba6&“)N,8IO.BI. $Qund:
1H, br) 8.30-8.20 (1H, m, 7.24-7.10 (3H m,

. PG F6 718N, 107- 3.37 (2H, s), 3.33 (2H, t, J=6.3
Hz), 3.00-2.86 (2H, n), 2.22-2.06 (2H n), 1.90-1.22
(5H, m), 1.57 (6H, d, J=7.0 Hz), 1.35 (6H, s). 15
H NVR (DMSO-d6) (salt form 6: 8.92-8.81 (1H, m) 8.07
(1H, dd, J=7.7, 6.8 Hz), 7.44 (1H, d, J=7.7 Hz),
7.28-7.10 (2H, m), 4.74-4.60 (1H, m, 4.36 (2H bv),
4.00- 2.70 (6H n), 1.90-1.44 (5H, m, 1.49 (6H d,
J=6.4 Hz), 1.24 (6H, s). Anal. Calcd. for
C24H34N4080. 3C2H60. 1H20: C, 54.88; H, 7.08; N, 10.41.
Found: C, 55.26; H, 7.18; N, 10.07. 10 WO 2005/021539
PCT/ 1 B2004/ 002741 73 CLAIMS 1. A conpound of the
formula (1): O AHet R3 --NH N



10

15

20

25

MR2) i :NI1 R (l) wherein 5 Het represents a
het erocyclic group having one nitrogen atom to which

w@2msoes3di rectly, and from4 to 7 carbon at onBCT/EBRA04/002741

said heterocyclic group besng unsubstituted or
substituted by 1 to 4 substituents independently
sel ected fromthe group consisting of substituents
%LAIMSrepresents an al kyl ene group having from1 to 4
ar el0 [ esents a coval ent bond or an
%JK@?Q%@ngﬁﬁ% %5§Wﬁ§P om1l to 5 carbon atons, and
sai d al kyl ene group being unggbstituted or substituted
by an oxo group mhegrBﬁeﬂﬂﬁﬁeég?is a heterocyclic
group; R1 reﬁDesenp an 1 sopropyl group or a

cycl opentyl g |HR2 i ndependently represents a
hal ogen_at om,@r an al kyl group having from1l to 4 15

car bory a mis 0, 1, 2, 3 or 4; and R3 represents

R eyl aI@?Figroup having from 3 to 8 carbon

(d cycl oal kyl group being substituted by

1 to 5 substiltyents i ndependently selected from the

group consi stthtng of substituents a2, or 20 (ii) a

het erocyclic group(Baving from3 to 8 atons, and said

heterocyclic group being unsubstituted or substituted
9t o 5 substituents independently selected from

c | St stituents P, said.,. .
0P ARSI Sl R oo P g b
disedilpayd Gro@idp taN BarBBn adhiz0andalRsterdOyctiai @oufp being
substituents a2 are i ndependently selected froma

iy ehshrfedpiopstituied Riyi e 4 wybgifpentainggpimdrytisishestdd: foora dhe
al kyl grou aving froml1l to 4 carbon atoms, a
g&%‘%%%%{%ﬁsgﬁ%o%é?‘%ﬁ‘fégé; PCT/ | B2004/ 002741 74 group

R r@s@n@ah@mﬁemm\(ﬂ@%&m%kctaﬂ)oﬁ agahdon at onms;

and said substituents (3 are independently ‘sel ected
B representp@ovalgntdpond pr amalkyldne group hatisg iftont &tb Alkcktpbn atoms,

roug haying from1 to 4 carbon atqons, a carboxyl
%ﬁsﬁﬁ,aﬂﬁﬂeﬂ& it e@%@ﬁ}lb%{ﬁufaﬁ pew%rlwltﬁsl AR P FrPBvhen R
£ n am no-substituted al kyl 5 group
rh%&?eﬁgsa%l?égﬁo?c?%o@gr bon atons and a carbanoyl group,

Rirreprepimds arpiseprvpylairbyp erccepiopbhis] sralip;s t her eof .
R? independently represents a halogen atom or an alkyl group having from 1 to 4
carbon atoms; mis 0, 1, 2, 3 or 4; and
R’ represents
@) a cycloalkyl group having from 3 to 8 carbon atoms, and said cycloalkyl
group being substituted by 1 to 5 substituents independently selected from
the group consisting of substituents o, or
(i)  aheterocyclic group having from 3 to 8 atoms, and said heterocyclic group
being unsubstituted or substituted by 1 to 5 substituents independently
selected from the group consisting of substituents j,
said substituents o' are independently selected from a hydroxy group and an amino
group;
said substituents o are independently selected from a hydroxy group, an amino

group, a hydroxy-substituted alkyl group having from 1 to 4 carbon atoms, a carboxyl
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2. The conmpound or the pharnmaceutically acceptable
salt thereof, as clainmed in claim1l, wherein 10 Het

WO e@sesEBe s a heterocyclic group sel ected fronPdT/eBri04/002741

sai d heterocyclic group being unsubstituted or
substituted by 1 to 3 substituents independently
sel ected fromthe group consisting of substituents al;

gpep Iud aplesergraumbavang frpenetogt eruporhatoinggenidr om 1 to 3

car bgn .ato 15 3. The conpou or th

SARL BB o ndinshl bRttt a by grows ahuigy-
A0 PR ot B56E oL LERERRGAouR, SERUDR b i
gwoup, snlikyl grwepthasief donet td 4 ombbh atonR)agarninp-mbstsiutediatig1
of substijuents al; A represents_ an alkélene group

AR s BATL g Fran i arbAEAdBIPYEFE RNt s an
Rl AR AN DAYIRE L@l 4 carbon atons, - and
sai'd al kyl ene” group belng unsubstituted or
substituted by an oxo group when R3 represents a

het erocyclic_group; 25 R2 independently represents a.
%alﬁ@é‘?@@%‘? glit%s phamageutically, scqﬁatabkgsaﬁ tiagteoff, agrclgimed in

§aLPP ; mis O, 1 or 2; and WD 2005/ 021539
%ﬁ?ﬁw’%ﬁ%&ﬁ§802741 75 R3 represents (i) a cycl oal kyl
Hjetauprebenvs Diletérooyolié gieup/sebtdddrorat ons, and sai d
cycl oal kyl group being substituted by 1 to 3

subgti tNents- indepe tly selecte m the group
i stiNg—of substituerjs_ a2, i i )Na—
het clic group hawi from4 to ons, and said

heterocyclic gtoup being unsUbstituted or s8BS&tituted
by 1 to 3 substituents independently selected from

the AQrg consi sting of substituents R 4. The
on{ dlabr- t he pharnmaceutically acceptable salt
t hereo as clainmed in 10 claim 1, wherein Het

represents a group of formula and this group bein

b
sadirRpCle sepuBbemgpRsphsttEer oRsubRHELdbY tpl}_esmlbstihglents
ilz%pgi&er%glgfsélggpe{l gr%gl t%é %ﬁc&péc‘éﬁsﬁét?%%%uggﬁtﬁgn%s (txl ;talrjlg nts

resen
A represents an alkylene group having from 1 to 3 carbon atoms.

3. The compound or the pharmaceutically acceptable salt thereof, as claimed in

claim 1, wherein

N—
Het represents a group of formula ‘<:\/

b

and this group being unsubstituted or substituted by one substituent selected from the

group consisting of substituents a';

A represents an alkylene group having from 1 to 2 carbon atoms;

B represents an alkylene group having from 1 to 4 carbon atoms, and said alkylene
group being unsubstituted or substituted by an oxo group when R? represents a
heterocyclic group;

R? independently represents a halogen atom or an alkyl group having from 1 to 2

carbon atoms; mis 0, 1 or 2; and



10

15

20

25

30

15 B represents an al kyl ene group having from1l to 2
carbon atons; Rl represents an isopropyl group; R2

w0 pabspersaent |y represents a fluorine atom a chCDIB2@1/002741

atomor a nethyl; and R375epresents (i) a cycl oal kyl
group having from5 to 7 carbon atons, and said

gycl oal kyl 20 group being substituted by 1 to 2
Rysetiesanifent s i ndependent |y sel ected from the group

o BT HaBRGH D SRR Y ord 10 Y cafponlayding, ShERGT it Bl
group  BeupGeidp SulRthittdbed OB sebYRBldntih@sheRNentiyistledted from

substituents independently selected fromthe group
consi st hegrafp conbisting ofsubstitadts @5 @ai d substituents a2

are..i ndependently sel ected_fro hydr oxy gr.Qup, an._.
Al BRORCHAT SPERERS HYLD ARG G e yglic sroup
car bon BiAYTH: 8iftuRaiot soutbaiied b Tte3 GibsBifients i

[ ndependén I ;/Susel léct é)ds roma fF:}idr ox;gl gsr oug,S lgdependenﬂy
hydr oxyselstdusfrérh dlicegload kytsising o shitavituegisiff.om 1 to 2
carbon atons, a carboxyl group, an am no group, an

am no-substituted al kyl group having from1l to 2

ca 05/ 021539
AR Ro TR PRI LR MR AN AT
cpiariyatetsid cal |y acceptable salt thereof, as clained
in claim1, wherein NN Het represents a group of
formula 5 A represents a hyNene group; B
represents a net hyl ene p; HNrTepresents an

Het o8raRyts arOuPof fSZmbRPr €ese a fluorine atom mis O
or 1, and R3 represents 10 (i) a cycl oal kyl group

apd s grop being unsitGtipdedoansubstonted baede salistitueytseteatddyfiom the
roup being supstituted by 1 to 2 substituents

g?%&f Qﬂaté‘}ﬁg?rfﬁuggfhé?#%ﬁ sfrom the group consisting of

ASHBSIEAE Rleth fud:i1) a heterocyclic group having
f%gm 5to 6 tor?sg,? lg%d sai d heterocyclic group being

Bureprebaits dublkgiens goup dinvihg fieth byo 2 cimboR aulyst i t uent s
i;ndependent |y 15 sel ected fromthe group consisting of
Rs spresentieinsonrapyl 59Wh; subst i t uents a2 are

n; gnﬁcgegsﬂfem b hrSRhRA Rfbrfnk ABn? SR at G QR n2RE12Ma

R} represents

6)) a cycloalkyl group having from 5 to 7 carbon atoms, and said cycloalkyl
group being substituted by 1 to 2 substituents independently selected from
the group consisting of substituents o, or

(i)  aheterocyclic group having from 5 to 7 atoms, and said heterocyclic group
being unsubstituted or substituted by 1 to 2 substituents independently
selected from the group consisting of substituents 8,

said substituents o are independently selected from a hydroxy group, an amino
group and an alkoxy group having from 1 to 2 carbon atoms; and

said substituents B are independently selected from a hydroxy group, a hydroxy-
substituted alkyl group having from 1 to 2 carbon atoms, a carboxyl group, an amino
group, an amino-substituted alkyl group having from 1 to 2 carbon atoms and a

carbamoyl group.
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group; and said substituents (3 are independently

sel ected froma hydroxy group and an am no group. 20
w®200Fhz1580npound or the pharmaceutical ly accepp@biB2004/002741

salt thereof, as clainmed 7@ claim1, wherein N Het

represents a group of forrmula A represents a nethyl ene

group; 25 B represents a nethylene group; R

represents an isopropyl group; R2 represents a

flyorine ato . : eRttRrddr) astlaimed in
Sey dP RERpPLETtr b bl A SecERb B3GR IR st aime
claagienendgsi | y WO 2005/ 021539 PCT/ | B2004/ 002741 77

sel ected froma hydroxy group or an am no group, or

(ii) a heterocyclic group from6 atons, and
sai d heterocyclic group tituted by a

ﬁ%ﬁ%}%)éé/en%ré)%igu bf Afmald No ghoug. 5 7. The compound or
t he ‘pharnaceéutically acceptable salt, as clainmed in
K Fepirepefits a nadthylenangi®8p;r epr esents (i) a cycl ohexyl group
substituted by 1 or 2 hydroxy group, or (ii) a
B gpresayid AdpsiRdRnG# 8y substituted by 1 or 2 hydroxy

. C und or the pharmaceutically
Iﬁi%é%?%‘é?ﬁggﬂ@?ﬂaéggﬁai med in claim7, wherein R3
Repprsait 5 flaydiioxyinehr Bloyarigpyd anyl or
d#'hydroxycycl ohexyl. 15 9. The conpound as clained in
Rl mpyesants which is selected from N ({

L Mt A Sl B HRY @ At BBl bbbty

i Sopr opyioup-tRieRbitdied peirice RHubstitnents thdzpdindently selected from
-car boxam de; N-({ | _ )
1- [ (tr afes group eRmsiting oY FILEYIUPRE©hY P pi per i di n- 4- yl } net
:W l-(%)-ars B éjx%%ﬁ‘gcoé%il(tz %r_o%)p( %évi%g %'oﬂ{ ?\@8 Qforﬂstléﬁlﬁﬁﬂ ﬁ%t%éﬂ:lh% “group
N- ({ 1- [ Geingvhsdbstivimsaapiinytet byatib el dupstiesritdindegbnyedtiy
et hyl ) - 3-i sopropyl - 2- oxo- )

selected from the group consisting of substituents §,

said substituents o are independently selected from a hydroxy group and an amino
group; and

said substituents B are independently selected from a hydroxy group and an amino

group.
6. The compound or the pharmaceutically acceptable salt thereof, as claimed in

—( -

Het represents a group of formula ,

claim 1, wherein

A represents a methylene group;

B represents a methylene group;

R! represents an isopropyl group;

R represents a fluorine atom; m is 0; and

R represents

6)) a cyclohexyl group substituted by 1 to 2 substituents independently
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2, 3-di hydro-1 H benzi m dazol e-1 - car boxam de; and
6-fluoro-N-({

wa200642159dr oxyt et r ahydr o- 2H pyr an- 4-yl ) net hyl | pepEB20ai/002741

-4-yl }met hyl ) - 3-isopropyhks2-oxo- 2, 3-di hydro-
| H benzi m dazol e- | -carboxan1de or the
phar maceutically acceptable salt thereof. 25 10. The

corrpounsblmted ﬁ@nmﬁa’ﬂm@noﬁm dxwiaimgm@bble salt, as
n _any .one of al.ns 0 e n t

o ace el Sedemins bo%4 wbfs i SdirbitRa e
hem edy Iﬁ)%}gﬂ;il tion
i ncl udi Eghgﬁgosgg&n%%%dﬁ%@gﬁ%%%ﬁﬁgﬁ %gﬂgbtl cal'ly
accept abl e saIt thereof, as claimed in any one of
claims 1 to together with rmaceuti.cal L .
Tac dd5CaBIPe %‘iﬁBPB %rmw%@sflwn@g% splorosiispgs b elaim ¢

A net hod of the treatnment of disease conditions
medr at ed by 5-HT4 receptor activity, in a mammalian

Rﬁﬁmﬁmmﬁsmhlch conpri ses adm nistering to the said
subject in need of such treatnent_a therapeutically

ef fibct | vRC¥HRNeRY! FouR sbsHBgIRIN b2 hydiexy group, or

mace |ned
iy hi Rt BRI AR bY RS Atyuc AT o
treatnent of diseases sel ected fron1gastroesophagea
reflux disease, gastrointestinal dlsease gastr
SrotTheicoppanaderibe pharmicetically agespiabls salt, asqlger élhalcalm 7,
‘%¥§Q psia, irritable bowel syndronme (IBS),
consti pation, dyspepsia, 10 esophagitis,

Rfaghice@aopyBas/atatginpasayl dralinghoxeetlblialyl.ner vous

system di sease, Al zhelner's disease, cognitive
di sorder, enesis, n1gra|ne neur ol ogi cal di sease,

cardl va cul sor.der s ilure,
fate oy Qe ElES L iR & raBoe, “uni on
R[4 &@t&ﬂﬁhﬁrsrzmgylﬁﬁmtﬁ}inaﬁqublpamlﬁmylpmethyl) 3-
t herap eutlcall ef fective anount of the conmpound or
wmomna«m@,atdy e Foomapidbicie derbaommidar | a5 15

A Eh B 3 iRl Baibey Sac b bp P Rprob Y2 oo

:!ﬁ%ﬂﬁ@ﬁalﬁﬁ%éﬁbﬁh&ﬁ%k%L@mﬁeymﬁR@ of C|a|”5 1to 10 for
the manufacture of a nmedi canent for the treatnent of

M flebss- h@ddlydrmhemmm%h’lmld@ #ryad} metbEhB dgopropyl-2-oxo-

. 20 15. Us f
Qggt : VIL‘]‘F%1 eBF‘&?qﬁgf&q'L%n b§¥?‘ﬁj§%t erein saiedo °
@9ﬁ91'otN—Q M- @-15Rt8§t@hydb OR- 9ﬁﬁhf@ﬁﬁﬁ&hﬂ9ﬁ§énd1ﬁf4l-ﬁ¥methyl)

di sease, gastrointestinal disease, gastric notil
?dlSQpllO@E}‘ 2- onoﬁr31ﬂrbadrodw&e@amaiaml@nbtﬂlrbﬂ?aﬂmldy,s pe ps | a

R PR e Sy LEFBEsophager Bl o Sease,

nausea central

10. The compound or the pharmaceutically acceptable salt, as claimed in any one of
claims 1 to 9, wherein the pharmaceutically acceptable salt is a hydrochloride or

hemiedysilate.

11. A pharmaceutical composition including the compound or the pharmaceutically
acceptable salt thereof, as claimed in any one of claims 1 to 10, together with a

pharmaceutically acceptable excipient.
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25 nervous system di sease, Al zheiner's di sease,
cognitive disorder, enesis, mgraine, neurological

waoele@sass39 pai n, cardi ovascul ar di sorders, car dPEI/IB2004/002741

failure, heart arrhythm ayg di abetes and apnea
syndrone. 16. A conpound of the forrmula (2-A"): 30 WO
2005/ 021539 PCT/ 1 B2004/ 002741 79 A Het ~Ra Ra-NH
(2-A") wherein Ra represents a hydrogen atomor a

: X i
B 4 e B ok S SN oA oogtor
adivigg il mamnehlibn eubjéctf whith campeibesaidaiibisteAing tethe@aid subject in
heterocgclic group being unsubstituted or substituted

nged af gugh freafineat 7 theeweutically sfiesiiveramapns of be camppyrshet the
ol i Sti f it uents al.: ts .a

PR ReRRA SR B ekl s ELISAERAY @

represents a coval ent bond or an al kyl ene group havi ng

from1l to 5 carbon atons, 10 and said al kyl ene group

13eh mpthadsefiihe treaiment ofidispaseststlecied droby gastroesephagealisflux

. het. vcl . - .
AR5, S LRI Ssd ghthS PG HSertor Ho-pFarsmensia
featibasn @E}?gﬁigyﬁtﬁﬁbﬁado@ve@ Yaldeethk YIBS),Qfoﬁstﬁ)aﬁghﬂtEfls;;/epsia,

I 1 to 5 substituents independently
esaphagitisczasiresspphagerah disggseupnusenn s¢rital nervols syslsst diseasat s

.or ,(ki) a heterocycljic group having from.3.to 8 .
Ag%z%eﬁ%l’er %a%lagagg,i ngﬁlgltvg :El}é,egﬁﬁ,iegrxeéwoﬁbgrmﬂ&gﬁ o%gmal disease, pain,
chkdsdasdull drdi REdRs, cardir! fafliteeibalarhyifnid, Eattds dndQBh&a

i ndependently selected fromthe group consisting of
syiddsemp . wieink sorptises ailerinistodng tothasad shbjesta therapeutically

e BRSSP P B oot o
claRePRNES Uk ¥ f sRIEST &A16.r om a hydroxy group, an am no

group, a hydroxy-substituted al kyl group having from1l
to 4 carbon atons, a carboxyl group and an al koxy

1, oy pibnPmp il o dhensEiteiierly SpueREgns fsfrog as claimed

M RO 1 1610 Y RX WhaRRraStelkSs e f MEGHarRbdt ¥or 86 dRment of

having from1l to 4 carbon atons, a carboxyl group, an
dmmaseconditions mediated by 5-HT, receptor activity, in a mammalian subject.

substi t ut [

15. Use of a compound as claimed in claim 14, wherein said condition is selected
from gastroesophageal reflux disease, gastrointestinal disease, gastric motility
disorder, non-ulcer dyspepsia, functional dyspepsia, irritable bowel syndrome (IBS),
constipation, dyspepsia, esophagitis, gastroesophageral disease, nausea, central
nervous system disease, Alzheimer’s disease, cognitive disorder, emesis, migraine,
neurological disease, pain, cardiovascular disorders, cardiac failure, heart arthythmia,

diabetes and apnea syndrome.

16. A compound of the formula (2-A”):
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group, an alkyl group having from1 to 4 carbon atons,
an am no-substituted al kyl group having from1l to 4

w@a00b02153¢ ons and a car banmoyl group, or a sal tPeTEB2001002741

WO 2005/ 021539 PCT/ | B2004/$92741 80 17. The conpound
or the salt thereof, as clainmed in claim16, wherein
Ra represents a hydrogen aton1or a_t - but oxycar bonyl
group; N Het represents a _p/eB\fo mula A
represents an nethylene/%ge t B repRRSents an
nmet hyl ene group; an represents
hydroxytetrahydropﬁraﬂyfior di hydroxycycl ohexyl. 18. A
conbi nati on of the conpound 2&&# e pharmaceutically
acceptabl e salt thereof as d in any one of

' 1 to 10, and another pharmacol ogically active
agen[{IB 10 19. A pharmaceutical conposition including

RA ez BRI W dRgeh BRnPHAS RBGEKES Yip: acceptabl e salt
thereof asn§ialﬁed I n any one é l'al'ms 1 to 10, and

Hebrepegsentp haetsesytliggroap hyviag bhe/rittagenitom, to which B binds

directly, and from 4 to 7 carbon atoms, and said heterocyclic group being

unsubstituted or substituted by 1 to 4 substituents independently selected from the

group consisting of substituents o';

A represents an alkylene group having from 1 to 4 carbon atoms;

B represents a covalent bond or an alkylene group having from 1 to 5 carbon atoms,

and said alkylene group being unsubstituted or substituted by an oxo group when R’

represents a heterocyclic group;

R’ represents

@A) a cycloalkyl group having from 3 to 8 carbon atoms, and said cycloalkyl
group being substituted by 1 to 5 substituents independently selected from
the group consisting of substituents o, or
(i)  aheterocyclic group having from 3 to 8 atoms, and said heterocyclic group

being unsubstituted or substituted by 1 to 5 substituents independently
selected from the group consisting of substituents B,

said substituents o' are independently selected from a hydroxy group and an amino

group;

said substituents o are independently selected from a hydroxy group, an amino

group, a hydroxy-substituted alkyl group having from 1 to 4 carbon atoms, a carboxyl

group and an alkoxy group having from 1 to 4 carbon atoms; and

said substituents P are independently selected from a hydroxy group, a hydroxy-

substituted alkyl group having from 1 to 4 carbon atoms, a carboxyl group, an amino

group, an alkyl group having from 1 to 4 carbon atoms, an amino-substituted alkyl

group having from 1 to 4 carbon atoms and a carbamoyl group,

or a salt thereof
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17. The compound or the salt thereof, as claimed in claim 16, wherein

R represents a hydrogen atom or a z-butoxycarbonyl group;

N—
Het represents a group of formula ‘C

A represents an methylene group; B represents an methylene group; and

>

R represents hydroxytetrahydropyranyl or dihydroxycyclohexyl.

18. A combination of the compound or the pharmaceutically acceptable salt thereof as

claimed in any one of claims 1 to 10, and another pharmacologically active agent.

19. A pharmaceutical composition including the compound or the pharmaceutically
acceptable salt thereof as claimed in any one of claims 1 to 10, and another

pharmacologically active agent.



