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conmpounds. These 5 conpoursiedtave sel ective 5-HT4
receptor agonistic activity. The present invention

al so rel ates t oBENPIRITBRZOL ONE COMPOENDSON, a net hod
of treat msnt and use conpr|5| ng e above co ounds
for the tHANMING dAd AR 4 ' d by

5r 58 tor act|V|ty Background Art 10 In ge eral,
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useful for the treatment of diabetes.

It would be desirable if there were provided 5-HT, 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
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di scl oses benzi ndazol one conpounds as 5-HT4 receptor

Especi al |y, conpounds represent

wﬁ%% g formila is disclosed: O r-( N ~ F&‘)@EHH
‘N Conmpound B 5 WD99/ 17772 @ scl oses benzi ni dazol one
conpounds as 5-HT4 receptor agonists and/or

ant agorwepy/1 sEJphsilasks benzmﬁmwaﬂ&omgﬁm an 5&dl“4tryceph>e
followng _foryula is di ON'\*p ~--NH
Wni*%gemsﬁ CEFR'anﬂ& R SGBQ{%"H@F‘ §¥ Iﬂt?sfégowmg formula is
bgoddidazol one conpounds as 5-HT4 agonists or 10
antagoni sts and/or 5-HT3 antagoni sts. Especially,
conmpounds represent eg b);_t@ following formula is

di scl osed: O ~N ~-N Une™~BThere is a need to
provi de new 5- HT4 aggni Sts that are good drug

‘candi dates. | @ >c_uéar, preferred conpounds shoul d
bi nd potently te N 5- HT4 receptor whilst 15 show ng
little affinity for?ther receptors and show

functional activity as agonists. The shoul d_be wel |

absorbed fromthe gastrointestinal agEpou
5 et abolyegbh y7B! @llGes BALinRA ‘foﬁé cf) g la§5-HT, receptor
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W094/00449 discloses benzimidazolone compounds as 5-HT, agonists or
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Compound C

10  antagonists and/or 5-HT5 antagonists. Especially, compounds represented by the
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There is a need to provide new 5-HT, agonists that are good drug candidates.

following formula is disclosed:

Compound D

In particular, preferred compounds should bind potently to the 5-HT, receptor whilst
15 showing littlé affinity for other receptors and show functional activity as agonists.
They should be well absorbed from the gastrointcstihal 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
tgrgeted seléctively against receptors in the peripheral nervous system they should not

20  cross the blobd brain barrier. They should be non-toxic and demonstrate few side-



targeted sel ectively against receptors in the

peri pheral nervous systemthey should not 20 cross the
bl ood brain barrier. They should be non-toxic and
denonstrate few side 3 effects. Furthernore, the
~ideal drug candidate will exist in a physical form
that is stable, non-hygrogcopic and easily

fornmul ated. Brief Disclosure of the Invention It has
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ﬁBﬁhg@%E(nglcfﬁ{d éag irRRiAENt of disease
Con t | ON

4 activity such as
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gastroesogha geral disease, nausea, central nerv
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%ﬁcﬂﬁgﬁascar iy thySs S 9&3&0 @ucéﬂﬁ léEs‘?llo@QJgﬁQJeapx‘eﬁ 8&iSease,

pal n, i sorders, cardiac failure,
reestrdintastmglt diseiase, gahtlamab@sv drsdrden mearulcsy didpepsis, functional

|l trati .

fiirrar i B PR ORR L PR iala, Sahagi
a@tlrdé@@ﬂiah@ml cbseasd ﬁﬁwse@l eehtRg narvoad Sktetl distasd, Al thelRBeraf
e formula ( Qr prolongation is known to have a

;fbft%fﬁ% F%amtwealbﬁorcier \PTHESISpIEAYBE DeYioigichdigease pain,

0 It
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isg‘adm'rrfei(esj)eai:allbeausgd tuen opwidadmoistatiomt t he HERG
pot assi.um chan For ex I hdr.awn fr
Phe. mm et Re R ot ShrBP s sfowh rEed QT SRuMEh1 G
amebdeing elparéi freup M@kafomulahzs thpmsngialﬁiﬁﬁs known to have

ota | cke Ex
i L SR R o
el Wil kY toé})trolb%e chanRakioMBsot@dihl dRIRA Wds dBnafitd A Being due

for HERG ot assi um channel was investigated by
dhes ketiog 3 mq]lt‘%%@mmassmn lshamdieh g For axample. das mtb@ﬁw from

SRR by BERLSORMRA 5o e o

dﬁrmwnﬂHERrﬁq}omb\om dhesre] bloxkes i(Expertddmidioalos Bhqrtdacstherapy.; 2,
tributi d sol uhi li ow pr.otein, bindiLn .
Pt oy 2008 28RS Grition FERge FHioRe SV s rgygtro efniy
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di scl ose a_conmpound of the formula (1) Het
Rehich q>anmredlct inhibitory activity at HERG channel (Eur. J. Pharmacol 430
ppl47-148.2001).

The disclosed compounds may show less toxicity, good absorption,

distribution, good solubility, low protein binding affinity, less drug-drug interaction,

and gobd metabolic stability.

In a first aspect, there is disclosed a compound of the formula (I) :



CZN mR2 i f >0 N 11 R (l) wherein N Het
represents a group of fornula said heterocyclic group
bei ng unsubstituted or substituted by 1 to 4
substituents independently selected fromthe group
consisting of substituents a' A, represents a nethylene
group; B represents a coval ent Bond or an al kyl ene
group having from1l to 5 carbon atons, and said

al kyl ene group being unsubsiituted or substituted by
an oxo group when r reseﬂ S\ 83 het erocyclic group; R

represents |sopA group’%r a cycl opentyl group
R 2 |ndepen represents a hal ogen atom or an
aIkyI group av froml to 4 carbon atonms; mis
and R3 represents (i) a cycl oal kyl
gR% g 3 to 8 carbon atons, and said
cycl os oup being substituted by 1 to 5
substituents1 i ndependently sel ected fromthe group
consisting &% substituents a'", or (ii) a

het erocyclic groufd) having from3 to 8 atons, and said

het erocyclic group being unsubstituted or substituted
wharelh to 5 substituents independently selected from

t he group consisting of s ituents 13, said

substituents a' are in end nLLy seIected froma

droxy group a an _am roup d substituents
*y eareéer}tmgf%wgfrlrw el ected froffd %9%%5 ¢ gioyRFeIngn

urdIb it or AbRHHRied Y B DXURHRRbs [hdPEn Rt sclB0d Brom the
aV|ng rom1 carbon at ons, arboxyl group and
granp admsrm%gfsmhstlhamtsnd ;from1 to 4 carbon atons; and

A represents a methylene group;

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
represents a heterocyclic group;

R! represents an isopropyl group or a cyclopentyl group; |

R? independently represents a halogen atom or an alkyl group having from 1 to 4

carbon atoms; m is 0,1, 2,3 or 4; and

R? represents
| 1) 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) a heterocyclic group having from 3 to § 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 a® are independently selected from a hydroxy group, an amino



sai d substituents B are independently selected froma
hydr oxy group, a hydroxy- substituted al kyl group
having from 1l to 4 carbon atons, a carboxyl group, an
ami no group, an alkyl group having from1 to 4 carbon
atons, an am nosubstituted al kyl group having from1
to 4 carbon atons and a carpanoyl group, or a
pharmaceutically acceptable salts thereof. There is

di scl osed a conmpound of the followng fornmula (1) or a

B R oS TeRee BEE SR Fa R hob R Ehertl atpmgy p ggroonst
gro(yRénd &n 4lkoRy gfdup hiviRg (Hom 14 c&ibbn Eeins: epd esents a

heterocyclic group having one nitrogen atom to which
saigl pubrtisuents Pee independgntly shgcred fsom adwdmyy saewme hydrary-
i 1. C: i t] ed, .
s AL e OB [ JE N MR calethE irplp. am amino
groep et il fofeup Hdving fyora U o dansiositatargs, ah amibsshibstitert alkyl
- al; Arepresents an al kyl ene grqQup having from1l to 4
grewp Bavingiigns] (5t FappR aoRSang a&@rw&r@e{f ZW8Rd or an-
al kyl ene group having froml1l to 5 carbon atons, and
sai d aPkyPeamagewsisallhacssgtablesabisthereofed or substituted
by an oxo group when R3 10 represents a heterocyclic
group; Rl represents an isopropyl group or a

cycl opdherglis djsadened a REmpoatepd tiubentlowing dprmade{dt or aa

hal ogen at am or al roup having froml to 4
@3?15%}?6'&? ;ac?ﬁp?i]) 1?)§aif'¥t{ljelg?f)3 or 4, and R3 represents

15 (i) a cycloal kyl group having from 3 to 8 carbon
atons, and said cycloal kyl group being substituted by
1 to 5 substituents independently selected from the
group consi sting of substituents a2, or



(ii) a heterocyclic group having from3 to 8 atons,
and sai d heterocyclic group being unsubstituted or
substituted by 1 to 5 substituents independently 20
WOREYR2EFf rom t he group consi sting of substiFGEﬁVQM@§W4l
said substituents al are ifidependently selected from a
hydr oxy group and an am no group; said substituents
a2 are independently selecte@gfroma hydroxy group, an
amino group, a hydroxpegutiStitgted al kyl group having
from1l to 4 darbon/étons, a carboxyl 25 group and an
al koxy group haviggi from1 to 4 carbon atons; and said
substituents are i ndependently selected froma
hydr oxy~ g na hydroxy 5 substituted al kyl group
thR% : rom 1 >6:ﬁycarbon atons, a carboxyl group, an
am no p>Nan al kyl group having from1 to 4 carbon
atons, an am fge-substituted al kyl group having from1l
to 4 carbon at'ons 253 a carbanoyl group, In a second
aspect, there is p I ded a pharmaceutical conposition
i%ﬁ? udi ng the conpound or the pharnmaceutically ' :
actPtabl e salt thereof, as defined above, together
ViidthesteRRR MR ELOEIEASbYp BAGEPSRNIio RN @iogi, € ivhich!B Binds
third aspect, there Is provided a pharmaceutical
chirepids iatlﬁ? famfddp Trqaebontatarns, AathsaidRetepOEHS EroMB REEi ons
9y ) ¢ iy . .
WU sioditded PR Dhoctflods FRARRLLRD SUDLEB0m e
t reupaauisined fsybseitfeanta'ye anount of a conpound of

formula (I) or pharmaceutically acceptable salts

t A E7nEeEnts a0 alkylepgrour Baes frpm Lo AGATOR 29:act , there
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il seid afitybema gmup bgmg unmibstitatskdion alibstfussdyen ogagroupovhen R
notili ¥ gksordﬁr non- ul cer dyspepsia, functiona
o‘f?ﬁ@%‘i aheTPEY e g™ P honel  syndrome (1BS),

CRN&ehieRgttd MisopfddHiP eR%b dr 2 FAGIbAYI Fiotp;

gastroesophageral di sease, nausea, central neryous
sKsindepenilentlysepresants pdiplpgen afomrap ahkyl greuppaving,fgom 1 to 4

di _8951%815 ato ]! iiss0 lm'zgsrgﬂlgg%neur ol ogi cal di sease,

pai i, cardi‘ovascur ar ers, cardiac failure,
IRBfcbressrthyt hm a, di abetes and apnea syndrone, which
conprises a_therapeutically effective anmount . of .t

h
comPdundz 6cloalind giona hauag Forthio § cakqnditran rad sif ?Y_c?Oa_‘kyl
t her eof %%u? BLihD SshsARMey, 1H4rd BBkttt SiahPRRENNOEEERd fom
a pharmaceuti cal conposition for the treatnent of
di seases tizaFraptedsiftingmf galstineesofhageal ref | ux
di sease, gastrointestinal di sease astri,c . ilit
i s Ghker 2 IREHRCHLE o R A © P RO oy e v eroup

i rritabl geiR@wRbsied 8 Fubstituted by 1 to 5 substituents independently

selected from the group consisting of substituents 8,
said substituents o’ are independently selected from a hydroxy group and an amino
group;
sﬁid 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-



(I BS), constipation, dyspepsia, esophagitis,

gast roesophageral di sease, nausea, central nervous

system di sease, Al zheinmer's di sease, cognitive

di sorder, enesis, migraine, neurological disease,

~ pain, cardiovascular disorders, cardiac failure, heart
arrhythm a, diabetes and &pnea syndrone, or the I|ike,

whi ch conprises a therapeutically effective anount of

b d | i
e B PR et L1 oGeem By atap oy, h amino
p@aﬁmﬁ Qi salip Ma\aﬁcﬁﬁ&hahb @ caboh hins, M @mo@utssﬁh@ammql

herein is a method of the treatment of a nmanmal,
| grevRibBaviRg BomRdria A catben aoasand a gabane EEPMi t i ons
medi ated by 5-HT4 receptor, in a manmmalian subject,
whi ch cbmosrepereisasa@nmﬂﬁrstsmww@edta)p@amdceyuquet@mpasmon

t he ef f f
REGAPRIH SO REAR SRR, R TROUMFa etnes
t dtxve qbgetﬁetfxbinlea pharatkosrdlly Scd&pﬁibtefm{dipﬁcmt. t he

treatnent of the di sease conditions as nentioned

above. iy thhﬁfaﬁiwcﬁ Ihelrdfhs @r(f\hdddhl eatadeutidah &drepdsition for the
provi ded the use of nmpound of fornula (1), or

pHeRRent of fiseass qudge@éme%}eé b§ artl & regppiosdh ampmipalian subject,
RRith @Sﬁlgﬁﬁs Qi it 3@ G gut{gé& a Hagy Fﬁ%ﬁtﬁ%ﬂﬁ@ﬁ‘&tl% amount of a

di sease tonditions I at ed rece

acx:tmpamq of foormalarfh mraharmacesmbqlbacceﬁméalecsahdﬂlereoﬁ§ defined
ne@ iated by 5-HT4 receptor activity include those
di¥&%ses or disorders described as above. In a sixth

aspect ,In tarf@ﬂh@h hspebli BretcOis @eoadeonpreningdceticilenipokitivh for of
2-A): -Het R3 Ra-NH (2-A") wherein Ra represents

(
athp yreaf@ge@h%@lé%se% selecigddFesm gastiossoriaseah refluy disgags,
r @agfrgﬁl@éé¥1ﬁal%1&59el" ?aSQIflC fn%'hﬂw &sAdbCRbEIR.Y dy efi@é Mc%%ﬁal

group; B represents a coval'ent bond or an alkyl ene
gdyspepsiraviriablé bowelisyndroged 8 Ho aonstipating, duspgpai agophagitis,

ajralg%ogs%ghgge?é‘f%lﬁs%%en %ﬂnas %Qﬁt‘iél%tlé}\%% ste%liI Efﬁ'ééﬁte uk?z%ei@[er S

resen e erocyclic group;
Fﬁsdmﬂroegﬁmtvs d{sbydes, mmisomhgtyﬂnegremmdo@awdmaﬁer pamn3 to

g‘g”t‘)gﬁ?{?gﬂ 8{§§)rdf%|gngaf lag 3%}&13%/&{98 hglrle? l'clfoabetes ARd apnea
syndrome, which comprises a therapeutically effective amount of the compound or

the pharmaceutically acceptable salt thereof, as defined above.

Further, disclosed herein is a pharmaceutical composition for the treatment of
diseases 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 arrhythmia,
diabetes and apnea syndrome, or the like, which comprises a therapeutically effective
amount of the benzimidazolone compound of formula (I) or its pharmaceutically

acceptable salt together with a pharmaceutically acceptable carrier.

Also, disclosed herein is a method of the treatment of a mammal,



i ndependently selected fromthe group consisting of
substituents a2, or 5b 5b (ii) a heterocyclic group
having from3 to 8 atons, and said heterocyclic group
bei ng unsubstituted or substituted by 1 to 5
substituents independently églected fromthe group
consi sting of substituents ( said substituents a2
are i ndependently selected froma hydroxy group, an
am no- group, a hydroxysubstltuted al k oup havi.ng
fipglpling @ Jumap.de H&H aglisshass con 188‘?%‘8 jed é} 6%51‘ +ZPFEPRR 10 a
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to 4 carbon atons and a carbanoyl group, or a salt
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oA 1933%}1@ Ror Syareear g ars G S Bois 5
dlrectl , fromd4 to 7 on ato nd sald
het er oc ?16 Riish s ’r?éhscﬁ’l%‘ﬁ%%qr??‘?}’ggd’fg?e fompulAi(E 1t &d
by 1 to 4 substituents |ndependentl¥53elected fromthe
group consi sting of substltu%g f gepresents an
al kyl ene group havi ng fronAt 'P&t4 car bdn atons; B
~represents a coval erta b or an al kyl ene group havi ng
from1l to 5 carbon atons,”” 10 and said al kyl ene group

bei ng unsubstituted or substitytedyby an oxo group
when R3 represents a heterocyclic’ group;

wherein

R? represents a hydrogen atom or a N-protecting group;

/__\N__

Het represents a group of formula
A represents a methylene group;
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
(i) acycloalkyl 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 a2,

Oor

5b



R3 represents (i) a cycloal kyl group having from3 to
8 carbon atons, and said cycloallcyl group being
substituted by 1 to 5 substituents independently
selected from 15 the group consisting of substituents
a2, or (ii) a heterocyclic group having from3 to 8
atons, and said heterocycligpgroup being
unsubstituted or substituted by 1 to 5 substituents

i ndependently selected fromthe group consisting of

substituents said bstituents al are i ndependent | .
Sel ect &l 1 PaRFIOHFBF EXPORB0E T3 S At Bt g petpeyclic
sai d subst g{d@rﬁe%lg%saﬁﬁiw@&i%pﬁrbqﬁﬁtédybysﬁ{oeﬁmﬁ{ueg@ a

hydroxy group, an am no group, a hydroxy-substituted
al kyl gr oupndependegtly selreted fromithe grawpreonsistmg ofssubstituents B,

e 4B, A0 A B el b
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25 substituted al kyl group having from1l to 4 carbon
graupasd amalkgxh gsopp hgvimgdronan tadicaongiasusp andin al kyl

LOU aving froml1 t car hop.at o an )

s B BT A it Bffetinly SREORT bR Pl angun g yrerons-
subsfiedd Ak\Bow thvingCabianidy cagicildlombet kb1 group, an amino

Description of the |Invention WO 2005/ 021539 .
groayyy anggkid grogplraying froms! ieSeerrpray @pms. anHanipeyypstituted alkyl

y - Lich of & ; IQEE : lic group
gﬁg§%§%8g§§n%?3?%égﬁwg%gﬁﬂgﬁg%f%6n1 Gi{lgﬁ%&)barbon at ons
ol tasrebf N= tN- and As used herein, the term -

"al kyl ene" in "A" neans straight or branched chain 5

aturated radi cals having 1 t carbon atons N
el udiaig, SBClpsER S e e mPots Sk ey PEREne oghp (2 of a salt

NeRFRRY! ene, 1 sopropyl ene, n-butyl ene, isobutyl ene,
sec-butyl ene, tert- butylene. The "al kyl ene” in "A"
represents preferably a nethyl ene group, an ethyl ene
group or a propylene group; nore preferably a

nmet hyl ene group or an ethyl ene group; nost preferably
a met hyl ene group. 10 As used herein, the term

"al kyl ene" in "B" neans straight or. branched chain
saturated radicals having 1 to 5 carbon atons,

i ncluding, but not limted to nethylene, ethylene,
n- propyl ene, isopropyl ene, n-butylene, isobutyl ene,
sec-butyl ene, tert-
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but yl ene, n-pentylene, isopentylene, sec-pentylene,
tert-pentylene. The "al kylene" in 15 "B" represents

y an al kyl ene group having from1 t
W§t2§%§’2%§% preferably an _al kyl ene group h €?ﬂ8’%ﬁ4g) 4

1to 3 carbon atons; much Gor e preferably a nethyl ene
group or an ethylene group; furthernore preferably a
nethylene group. As used here/nB the term "hal ogen" in

"R2" means fluoro, chl oposHétr ono “®id i odo, preferably
fluoro or chl oro. %Q gﬁ%used herein, the term"al kyl"
in "R2"; "aIkyI ydr oxy- substltuted al kyl
group” and "an al koxy grouqzhﬂylng from1l to 4 carbon
atons” in substltuents a2c ; "alkyl" in
"whepeini t uents P"; and aIkyI of "a

Q?n st%ﬁ%sgﬁxdﬂéggetagéﬁ“%} Ig L{-Eﬂgrgrmg’u bst | t uents P"

rma&eﬁegeatsghtet@écybnagebpﬂawﬁéw@iameegeura&tng do tatbh@biads
having 1 to 4 carbon atons, 1ncluding, but not limted

tfbrez@y wad fgm 4 et hArbongigsns, gyd said BEPFPEYSVF Srowp Being| |
[
| BUeq SR vy | 4 5l BRHBRBEERLY e
heavi e nsisting c&’sﬁ'adtimmmﬁlorrs such as cycl opropyl,
cycl obutyl, cycl opent cl ohexyl, WO 2005/021539
PLESSTFS P atyytena erogp g%%%eatlfp 4ahopdidmy |, and etc.
r

5 RSt b B SARMBIE e Ao,
aandrsmdlaﬂkyﬂdme grauppeingueéubstitated dnasbsHtuted ¥y anao @novmt valrs R’
and %ﬁé 3 heter. oatons i ncludi ng aziridinyl,
IR Srﬂ/ﬁ‘etefﬁ?yﬁ ¢B8P®y| . 5 mor phol i nyl (i ncl udi ng
NRY RBRLéAO) . pyrrolidinyl, pyrazolidinyl, piperazinyl,
tetrahydro razol yl, pyrazollnyl tetrahyd yranyl
and(i@tc. 2 allgfl group having fgm 3 i Gighan Fhe| @w? saigeysiaplicyl

to rever

7 "o Beleph SRS GO A% B9 RS o
such tertne@ﬁcmploeﬁsxstﬁfoof@ﬁiﬁtm:renﬂgmzeorsyrrptoan of such

di sorder or condition. The term"treatnent" as used

10 R8r ei A btereyddicgpuphaving rogt 3 14 SaiPmand said-betepgyelicggroup

s defi nﬁgslg, uatliabiel ¥ SBaKGed By P1eb Qb BheARIRRY MRy

formul a I's Invention IS that wherein

r epr esensdectednfedne thegyaip @ngstngofsebsioteat f,r om N CN

and N said heterocyclic grou [ ng unsubstituted or .
supbubstifuegtssy 2 wieepndensy tSPngf@ﬁE By dr T SHR &eﬁtapyxmno
S&b@ﬁlt ed fromthe group consisting of substituents a'
and

said substituents o are 1ndependent1y 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-
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 alkyi

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

Detailed Description of the Invention
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A represents an al kyl ene group having from1l to 3
carbon atons. A nore preferred conpound of formula (1)
of this invention is that wherein N Het represents

a
WOBR25P%f ornul a and this group bei ng unsubs R4 741

substituted by one substitdent selected fromthe 20
group consisting of substituents al; A represents an
al Kyl eng ueeditpeiRaNed e Fh &R obytiR” 21 CHED @itadd HR&eroByclic group
represents an al kyl ene group having froml to 4 carbon
dbroing onanitroger aom|ary femet togh catppnirsemgSUsAS8bst i t ut ed or

substituted by an gxo group whe represe a
het grocygli c grgggf;?S R2 i nde
hal ogern/ at om or amadhkyl group

depntly repregg
ving from 0
carbon atons;» mis O, 1 or 2; and WD 2005/ 021539
PCT/ 1 B2004/ 002741 9 R3 represents _ (i) a cycl oal kyl
up having from4 to 7 ¢ on atoms, and said
group bei ng sybsti ed by 1 to 3
subgti tugnts i ndependent | cted from the group
i sti/ng~of substitue or 5 (ii) a
het erocyclic gro8P® having from4 to 7 atons, and said

het er QG)ifsbd BerSiOHR terRC'allg1enes #sA  fnbir® dtr@ibhtSds Dedniched dbdin
by 1 to 3 substituents independently selected from

tshrajedomagicals heviag 1 ty4 etrbenpemsy inelndins ut pptdisnited to methylene,

further pre : ) '

R B SRR bRl M b el By o

aeeeicaDhe"adkyltnatiet &% rephtseritd pidirable p netieidne geoupy agihylene

of fornmula and this group_being unsubstituted o

ST AT RIRRY HF NP SOBRPHCIDYY 4 SEIERE FORP GF R Flavlene group;
Dsib 3 L 19de stituents a'; A represents a

%%Qﬂgrﬁﬁe %roJ@%’B ﬁgg?ésents an al kyl ene group havi ng

froml to 2 carbon atons; 15 R represents an

[ I : [ At Loy, J .
(1 uoor s bR, e foral AHRAGRCM ¥ HERLREM orbrancjgg chain
rapkfeERtiRals havihg @ t6€ ¥ chrbah kipsgihclupingzivit agt [fimivet tb niathylene,

carbon atons, and said cyc] oal kyl,
ethylene, n—propyiene, isopropylene, n-butylen¢, isobutylene, sec-butylene, terz-

ts a

butylene, n-pentylene, isopentylene, sec-pentylene, tert-pentylene. The “alkylene” in
“B” represents preferably an alkylene group having from 1 to 4 carbon atoms; more
preferably an alkylene group having from 1 to 3 carbon atoms; much more preferably
a methylene group or an ethylene group; further more preferably a methylene group.

~ Asused herein, the term “halogen” in “R?” means fluoro, chloro, bromo and
iodo, preferably fluoro or chloro.

Aé used herein, the term “alky)” 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 B”’; and “alkyl” of “a hydroxy-substituted alkyl group”
and “an amino-substituted alkyl group” in “substituents f” 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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group being substituted by 1 to 2 substituents
i ndependently selected from 20 the group consisting
of substituents a2, or (ii) a heterocyclic g

WRHG'F?om 5 to 7 atons, and said heter ocyc?‘??ﬁ’dp%(?ﬁzul

bei ng unsubstituted or sub§tituted by 1 to 2
substituents i ndependently selected fromthe group

CQBRh& NG cocBURnl kfcuent s sai d substituents a2 are
|ndependently sel ected froma hydrox _group, an am no

25 gr odys vaedihereinathk &y “GetengryRlie/| of R T wavs athstepocyelicyang

and sai d bst tuen
SHRER bastF AP of Rk RS Bl i RSP AR BE RN dathon atoms
adnl Y to G R tHPoAdGMS, n@lﬁcruﬁ)gmzlndlﬂylzazeamhmp@em*ﬁyl a
car boxyl an am ng grqup,. an am no-substituted
amwy ho y&grphhﬁsea mErPbelina) Py liginyls pYaze i ingreriny L

compound of
f o rm F{R%%ﬁa?&g# B?f‘i%%@“@h S/éé{ra%l?&ép}?éﬁ{l EM %tg nmpound WO
2005/ (ihtG&en “tréuiingl’ Bid iSetl K¥RT AdfersiO reversitg alleviating, inhibiting
p arnaceut cally acc bl e salt wherein. Het X
s PRt o 8 peliang e Brtp & soncliroe eiit Sechispmgpliss or
WP morSsyniib6Rs 6¢ueh ﬁlsHﬁEM cBhéitieh OUPhe ten Mreatment” as used
represents an isopropyl group; R2 represents a

fHermn rafers &1 Bimactmfitesatingps “treating? is fefined pmansdiately qhioye.a

cycl oa hav fr nd
oai d cy Bleg gl St L eh 8o [RERR B B iRl

su&&%;b:@s@&tasnstad@aﬁag@npwe&@ie@rhed from 10 t he group
consi sting of substituents a2, or (ii) a heterocyclic

grou ha ing from5 t0 atons, and het er ocyclic
g Mg unsu tutgd_or su ute—by 1 to 2
subst\ nts |ndepend 'y selecte bnwthe roup

consi sting of sSubstituents sa’d substituents alod are

|ndependently sel ected froma hydroxy group and an

am ng group; and said substituents P are

i NdeR hkry sel ected from a hydroxy group and an

am no—gf oup. A further preferred conmpound of fornula
t

Gl Slmbiche BRERLRR Tebbpkdits PRSI 9 S

independently selected from the group consisting of substituents a'; 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

H

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
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N- 20 Het represents a group of fornula A represents a
nmet hyl ene group; B represents a nethylene group; - Rl
sents an isopropyl group; R2 represents

Feprese |
WPIZEQ)’?qz}Pé”atom mis 0; and, 25 R3 represent SP?{/}B2&04/002741

cycl ohexyl group substitut &d by 1 to 2 substituents

i ndependently selected froma hydroxy group or an
R Rpregdr@p, or (ii) a heterocyclic group having from

6 atonms, and said heter_ocgcl iC %roup bei n

sub§d i t ut eYFlealkyd grpRbaYipe Hewphto rcaabpnaaﬁ?%% gaihoyclgalkyl

compoundZ i SFOF STE (1var S L AR PR AE FRgected from

conpoundthergrouptcengibtignaEcshstinests loy, @ccept abl e sal t,
wherein N- Het represents a group_ of formula A )

r epfids ent Betgrogyrligyaraypahaying dign 4 to ‘hatows, awd saiddietgrocyclic group
nmet hyl eng,.; ot [ : . ;

Fapr oson i Apibeitiied bERBARGEN By 230 5 SARkRRH lcpURiends
(1) a cysdlainekiydm grecgrpursesnsittintguifadbdtiyuehtsd. 2 hydr oxy

o i B8 S e B i)
g%%aguﬁ@érﬁ%c;&tﬁhhyceuﬁ%ﬂ?Qé@éf)ﬁﬁl%%m%&@ﬁ{ anyl). In the

unds of fornmula (I') of the pharmaceutically
acceptable salt, R2 prefer represents a fluorine
atom a chlorine atom a hyl Niroup or an ethyl ene

1Redepentd PEBuPbLhaha@k! ¥ a orine atom a chlorine
atom a nethyl group; nost preferably a fluorine atom

| andtthie gmg@ggpgd@s@fsﬁmmdm sabstitupeddyy anigeubstituent selected from the
phar maceuti cal | cceptable salt, mis preferably O,
1gr8?p%n5ﬁ{5’?%gilpﬁ“§?%?3‘g $:0 or 1; much nore preferably

OA répr&skek hesbihydicdrsiyal conmpound of this invention is:

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

R! represents an isopropyl group;
R? independently represents a fluorine atom, a chlorine atom or a methyl; and
R® represents |
(A 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 a2, or
(ii) a heterocyclic 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 B,
said substituents o are indépendently 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.

A further preferred compound of formula (I) of this invention is the compound
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20 N-({
1- [(4 hydr oxyt et r ahydr o- 2H-pyran 4-yl ) met hyl ] pi peridin

0}rret hyl ) - 3-
WPSZB%W BBY? - 2- oxo- 2, 3-di hydr8 | H benzi i dazol eBfT/IB2004/002741

- car boxam de; N- ({
1-[(trans-1, 4-di hydroxyhexyl ) met hyl ] pi peri di n-4-yl } net

.WH&PM%ElgﬂWm&p@éb%saﬂ,w&réihhydr0' | Hb enzini

dazo - car boxam de; N ({ _
1-[(cis-1,4-di hydroxyhexyl) r\}]pl peri din-4-yl}

met hyl ) - 3-1 sopr opyl - 25
%ﬂ&;&h&%ﬁﬁqfﬁ&hhﬁﬂahﬁﬂgazoI car boxami de; and
| uor o- N-

1A fepdeskmtsln methtytane gropgr o- 2H- pyr an- 4-yl ) met hyl ] pi peri din
?f%ﬁ%%@%’ é‘ygz)?og?ug di hydr o- | H benzi ni dazol e- |

-Rakhexats Masopdspydgieipy maceuti cal 'y acceptabl e salt
thereof. A preferred co und of formula (2-A") of

1| r6PiesaptsR fugmnE gto A 1 30 Ra represents a

%%rﬁ% atomor at- butoxycarbonyl group; WO
5 39 PCT/ | B2004/ 002741 12 N- Het represents a

grogdp of a éyetoullybgrdup apviag fofnsS @r6 cracﬂiolnyakcem angt mixbc;ycB)a.]kyl
represents ap .nmethyl ene pr

hydr oxyt gPP%E?}H% W?QWII’%'& §| SH@?BW&?& 8’&%}‘35 esl%‘;ted from
General Gy %{/ﬁﬁ%bﬁs&ﬂl ngg@ o?fort he present

i nvention be prepare y a variety of processes
wel [iD)k nozhetérocydlih grqupdyering tiioomS wf6 aiomp,cmd daid bEtetdeyelic group

type, fo .exa sh in. t acti
Seherres. P GRUPReREr o SEIHAT bhd G ROPFBE R el
min theseﬁéetéd%nmaaer doRGistRuTRESsaRgs@, SCussi on are
defi ned- as above The 10 term protecting group", as

usististbetinientsfa’are independendly nsidetekfromra hydiors ggnupta@éﬁl ARgno
groupg \I\$‘II ch is selected fromtypical hydroxy or am no

ng groups described in Protective Goups in
Qaﬁﬂﬁtﬁtlﬁéﬂfsrlﬁﬁb %&Edzﬁd@ﬁh}bééle&edw(m& BRi#6xPirodd and ahQdino
Wley & Sons, 1991 Al starting materials in the
f@bhwwW ng general synt heses may be comercially

hase SerietyeRidt Baipdba PRl AR TENGRET, KRR Ank P

- f @rifsphamiatguticuiedoeeptaitie sali, shetein i s prepared by the

.follow ng synthesis. And the npound of forrmula (1),
wherein Het is other than -( YWN\_/ , can be
prepared by a sim |l ar mann or N\ met hod known to a

SHet lepr@sents a group of formula _ o
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 .
@) a cyclohexyl group substituted by 1 to 2 substituents independently
selected from a hydroxy group or an amino group, or
(ii)  aheterocyclic group having from 6 atoms, and said heterocyclic group

being substituted by a hydroxy group or an amino group.
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person. 20 In Steps la, Ib, 1d, 2a, 2c, 2e, 3a, 3c, 3d
of the follow ng schenes, each reaction is preferably

WEHEIRE" | Cet rTcli on o the nature of ChobLEERweTa

used, and any base conm)nm used in reactions of this
type may equal ly be used here. The base enpl oyed

i ncl udvest preferre@mpoends oflfdralula @edfahis yvenidos € €se codtpotind or -
as | ithium hydroxi de, sodi um hydroxi de and potassi um
ﬁmﬁfp‘é‘éﬁyé?%ﬁ'ia le sl arherei? bonat es such as sodi um
carbonate and potassium car ate; al-kali netal

hydri des such as sodi um i de;\pot assi um hydri de and
[ .t hium h¥dri de;maé@kal i nmetyl afkoxides such as sodi um

NEEHERICHETS TR BIRYRi de, —potassi um t - but oxi de and
I A8y é.l;gnghgﬁ; &yl l'ithiums such as butyllithium
andéﬂ\f\&&gazng% 0 153£§IP8§'/ | B2004/ 002741 13

nB répyésents bimethyldnetgndupn ami des such as |ithium

Si'{ﬁt h%l am des, lithium diisopropylamde and |ithium
STEPTERTRSE I SHPRYL BHPre: al kal i et al '

hitir.paentay ResHeafortUals @3ngodi um hydr ogencar bonat e

~angd potassium hydrogencarbonate; and tertiary organic

R yepsenith as triethylamne, dimethylaniline, 5

DY ot PR BT AR 16 g yrony v cspociay
di azabi cydihpdrbxybyOlbraxgBcor7/- ene and

N, N-di i sopr opgﬁl@gt hyl am ne.  Synt hesi s_of _
Ben&Pni da? straReirqpTam) sroupaibstiited Ry b 9T ¢ S4&ioxy Aroup Kesagedally

illustrat RLERES ' of benzi m dazol one
conpoundsﬁ%d# or mul a @Hk‘ 110 Schenme la: mMR2) NXZ

NH2  1In ther @tpotindsef doime (Dpor the phesinaguaddlignoreptable salt, R?

| kyl i by Z- St | R2 R2 R2) H
SRty st Bfories o 21 Pler b Aou e B LR or . tiplene
(?’Eﬁ;b ‘ﬁ{&é @felf&ﬁﬁlif a Nudrirk dtbm la didtineStan) aQnéthﬁo % : rﬂNBEtRZI_Q )
a -

'ati on by using al kylation by Z-Rl or
rgaigebaflegrngatamn by using " Step | b al kanone

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

Preferred individual compound of this invention is:

| N-({1-[(4-hydroxytetrahydro-2 H-pyran-4-yl)methyl Jpiperidin-4-yl} methyl)-3-

isopropyl-2-0x0-2,3-dihydro-1H-benzimidazole-1 —carboxamidé;
N-({1-[(trans-1 ,4-dihydroxyhexyl)methyl]piperidin-4-y1}methyl)-3-i_sopfopyl-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)-
3-1sopropyl-2-0x0-2,3-dihydro-1H-benzimidazoie-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;
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y Step Id 1-2 Y=F C or Br mM{R2Z NH2 L" I NH 1-5
In the above fornmulae, Z represents halo',. such as a

| or | brom ne or iodine atom Step 1 a
‘Vﬁg?&%ﬁﬂgﬁine conmpound of fgorrmula 1-3 can be %?gﬁ&g%&ﬁ?m1

by the reductive ami nati oA of the al kanone conpound
(having from1l to 4 carbon atons) with an amn ne
conpound of forrmula 1-1 in resence or absence of
a reduci ng agent or a aggyM—in an inert

yﬁt\é/%r}gs&nt'ls'lg%{%%a&tfo& |s no malAy and preferably

presence of a solveht. 20 There is no

Q@fdpkéééﬁtﬁlﬁn fneibleh€ fo0py B fepkdients ah ﬂfcﬂly&fne ghapsaldvent to

enpl oyed, provi ded WO 2005/ 021539 P CT/

oepIgs droxyteraipEpyTaRyHdibsraaeeiehexds f ect on the
reaction or on the reagents involved and that it can
di ssol ve the reagents, at |least to some extent.
E&aﬁrﬂeﬁmdhsﬁuitable agueous or non- aqueous organi c
sol vents i ncl al cohol.s, such as metha

\ % ¢ : $g¥ ethan
or i SO COMRHRS of the REsSE igERoLE2Y t PERSa ay
?r&@:&!&@ Wéﬁtkﬁé‘\oﬁ fd%rthegﬁrgﬁ(aﬁ‘ﬁﬁm cﬁ%@fnﬁ&hﬂdrs Iof Bhis thpd) forféxample as

met hyl f or mam de; net hyl sul f oxi de; acetic aci d; 3
h&bwgem&médkhvmgUaanméhhﬂn§Ucﬁh&§sQﬂ@hW@#@ﬁ@ﬁhéﬁeﬂnouglR

hl or@%? I?%ne Sea il §c én?ersm d B BAGH gé?ing@%]%b%bg The

e ran nmperatures,

Ftéleﬁi 1‘}51'6tect'ir%6g:rbﬂp5 NashiBBPRdéraihbfie, mSan’SQ:Ihydfdxp iof ahinb @rétieing
i nvention, preferred reaction  tenperature w ||
dEpmphigh meeef@ﬁ Trpgciypira hydroxher ARINGRECtSEing RS gwsribed in

kb iR é,]%uﬁé ﬁfcs §€rhﬁssisaéme& by $OUE BlredhS @zdal mw;rey &

i'n genera conveni ent to tarry out
rSamet 199h); ik shamngmaiengls aytetfsllering gtremn) eylﬂhascsemwjf bd rom

o R TP el ) Fe raboel SRV araf Tgi yilea

Whaied 3¢, dependi ng on many factors, notably the
reaction tenperature and the nature of_the reagents

and sol vent enpl oyed. However, provid t the
reaction is 15 effected under. the pre condltlong
out | i Thegompenns offorgua @y voerein Hetigt es o1 waBRICPEEE BY

? }‘ fo@}ﬁll%’ R'ﬁ@ﬁqg& NUL&fth %gorﬁﬁolﬂﬁtgf%nﬁﬂli (D), Yhtd Met is other than

I cée e case o

N—
_—C , can be prepared by a similar manner or a method known to a skilled

- person.

In Steps 1a, 1b, 14, 22, 2c, 2e, 3a, 3c, 3d of the following schemes, each
reaction is preferably carried out in the presence of a base. There 1s no particﬁla.r
restriction on the nature of the bases used, and any base commonly used in reactions
of this type may equaily be used here. The base employed includes, for example,
alkali metal hydroxides, such as lithium hydroxide, sodium hydroxide and potassium
hydroxide; alkali nietal 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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the reaction with netal reagents, it is convenient to
carry out the reaction at a tenperature of from20 C
to 100 C preferably fromabout 20 Cto 60 C_for

10
WAMIYBL® 0 48 hours, preferably 30 minutes tBCHRBZ004/002741

hours. 20 Suitable reduciﬁ& reagents are those

typically used in the reduction including, for

epetiplighiwh Okthiifh BOIAeNYLR h8Rthiee dictiiAyanohenahydr i de

or_sodium  triacetoxyborohydride. The conbi nati on of

retitsepropariderasd A pix igsthydsalyemidepalkal] mef2knpl oyed

g R aloE S TR el s b B bl

ﬂf}ldic%dhumﬁtyﬂgepmi&teftkaﬁr drgihic Qhﬁigi; suchrax trikthylamine, dimethylaniline,
atinum.carpbaon,  rutheni um carbon,

Pm&mné-&rra?ﬁﬂa%wma,%él%qbtcaflaiﬂe%%ﬁ%-érﬂqmﬁ-

L&ggﬂoféwms@{.oﬂﬁdeJﬁﬁanpg@%ﬁLcﬁfggpflemm%ade. reagents

be” carried out un hydr ogen at nbsphere at a

[]
¢hesiscof Bemzionid

Ao 100 atm preferably from1l

1Q..at This redugtion n_he.carried out, after
f or gAY e Res R SR RS 4% HrefnaR B biffistisazolone
adokipoand ¢raemeind Ar i mne of the al kanone conpound in
a reaction- inert solvent such as benzene, toluene, or
x3aheme 18t a tenperature in the range from20 to 130 O
Cnle®r 1 hour to | week. WO 2005/021539
PCT¥ 04/ 002741 15 Alternatively, the conmpound of
for 1-3 can be prepared by al kyl ation of the
conpound: of f

la 1-1 with | k | ] de ,of
formi a N'\Zj%&uﬁ/ﬁ%\néloﬂ b)\ém“si'"g a@%}sﬁ%”)éh%{%}@“ %’ysz(?%ﬁl or o,

brono, or Nod&ePts essentially the sane condition as
bel ow (Step\I1d), preferably in the presence of a
base. 5 Step lhrdn this steprya conmpound ofnwdor nyl a
1-3 can be prep ‘“%ymak&yl NoHOf cyaization \of
formula 1-2 wit pound’, of m I@;ﬁgﬁgﬁ&gx
reacti on can take pkace over a Witde I aggee O R

t enper at ures and t he precisé“&eaction tenpe?ﬁhure IS
not critic to the invention. The preferred reaction
10 _t enperdture w |l |. depend upon sutich facto as the
n"éftRZBJr eof € yéaq'gr\é\ffyvué'ﬂ? , and the st ﬁm‘y’ﬁgn% %"%r"l' | or
re\b t ‘us&dNHonever, in general | Jibndns CONVeRN €Nt to
cagy\f)ut the S*P¥action at a tenperature sshadromo0 C
to 180 0C, nore preferably from20 Cto 120 C. The
tivreeF, Ceg®rred for the reaction Hso vary wi dely,
dependi ng on many factors, not t he reaction
tenperature and the nature of the @%@ents'and sol vent
15 enpl oyed. However, provided thg% t he reaction may
be ef f écthedbovidermilhe Zxeplegentethalo’, such as a chlorine, bromine or

1odine atom.
Stepla

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 1s no particular restriction on the nature of the solvent to be employed, provided
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conditions outlined above, a period of from5 m nutes
to 48 hours nore preferably from 30 minutes to 24

“&#@ g/gl usually suffice. Step 1lc A corrpound of
122534 can be prepar ed by reduction of BCTH AU eT41
~of 20 forula 1-3 with a sifitable reduci ng agent, such

as sodi um borohydride (NaBH4), [lithium .

athitTt R4 HRVed U érskeeffdcfb) the @ RA5RHEL 1Y a0 RNIndFRe@antBthalit can
catalyst, iron and hydrochoric acid, stannic chloride

WOW@@@R&W‘I&E atlgasto spmeextent| @@m&qﬁ 6F Buitahlejagueous or non-
baglﬁlan e Q?;‘ﬁlgsjc S(’E%éﬁ:eh? %{%}eﬁﬁﬁ Q%Orlg lﬂé{]h %ﬁ"&ﬂw ) ﬁeiﬁgP‘)l or isopropanol;

callmk,ysactﬁ as tﬁﬁﬂ@ﬂidfumn(TEER} ei;methbﬁyemalne acdibgdme] zlwéfohiu'ile' ; NNN-
S \/ SucC as_.ne a 5 et ano opano '
bﬁ{r@%ffma@alaﬁfaﬁnstﬁ@ﬁ@?w%mw 12th @M@iﬂﬁgﬁ*ﬁ&%&m@ﬁn
%Bﬁeg&mmgmal&m%e&m ?Jf@m?f -78 Cto 60 C,

preferably from about 0Cto 45C S mnutes to 24
hour slhepeastien atyl tpképlace ouet e wideoradge didemperat@es,mnd the drecise

rea%gpﬁ%n By ERa" S RIS sy | i =T RO A1 1none

teperdfice wilt fepefid afinMace RO RGhOhathre bfitHe@olvéntParddthe
SI mlar condition in step la. Alternatively, a

B matesRl eraeaamntised 4 Hewevss ip esraldbisisgnveniept @tqami out

20 21539 P 2004/.002741
P R LY B0 GOCRE BRI G COOF IR 27 P CHQOD G, hore
r 8kt RNrGA '&b&ﬁkﬁo @l 1866 °CV efntihb Auir@l @8 tefreaction may also

t'enper at ur es, he precise reaction tenperature’is
nairy widety, dabenﬂmgwhenanm\fmws,amtabme practicer temgeramacaniddhe
temperature will depe on factors. t ..
AR 6P ¥ et and SRR Biops  Ehhotele Pirgil e fogresgpion s
I FRGRA unds@kk preleN esnditidhs @eiMRE@hbove] a pefiod @'Y lh@8d tot10
carry out the reaction at a tenperature of fromO C

t‘BeefQ@O@ Prifsrab b3 misuies 9,24 heyws. Vi upwplly suifice. fndhe sareof
MO L ESh 8 nfche reragéhcfg ey ccm:%m@ﬁtstp Xr?;f]é/ut‘ﬁ‘léjf%@ﬁ’on ata
dependi ng on nany factors notably t'he reaction

tteﬂip&bﬁl'dldiiefrc&ﬂ dothe 100t°®; pre@iratiih omedaerBoS Can go Sokataint
enpl o However, provided that the reaction may be

#Fé‘@f &4%}%31@?’ PF#@“W@P@W‘@SS tocdh9s ons 10 out | i ned
above, asgftgi}ﬁé H'ézlqciﬂg réa%] ére rﬂcﬂé’ B%an&? uétd IH %r ductB cluding,

prefer rom 3 nutes to ours, usual l'y
sfof éxapmple, deipml terohydndgy emmmn@yarfobowhycmd]:ot\smthbe

pLepa l'ization of a conpound of fornula 1-4
‘%Q&(y ?foiq%(g{d‘é' carbonyl ati ng agent such as
car bonyhdichibHagen 6f metal reagents and hydrogen gas can be also employed

as reducing reagent. Example of suitable metal reagents include palladium-carbon,
palladiumhydroxide-carbon, platinumoxide, platinum-carbon, ruthenium-carbon,
rhodium-aluminumoxide and tris[triphenyphosphine] rhodiumchloride. 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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15 trichloronethyl chloroformate, triphosgene and urea
(preferably carbonyld||n1dazole) usual ly in excess,
tion inert solvent such as di nmet hox
9&8@%%238 acetonitrile, d|mathylformam%[glt/ﬁﬁ9047002741
di met hyl sul f oxi de, dlchlor met hane, di chl oroet hane, -
chloroform or terahydrofuran (THF) (preferably THF),
gener alAlgrmtively,ahpesmpouné odformidB 13 tam b]eme;@red by alkylation of
preferablgﬁfron1about 20C 1o 100C for m_nut e

2he ermapasnd of Erplad- weih applkyt kalide ot fPEmHB@.f R Whércin Zis
Malo R ¥R, ploflfd, GORRG)R dsBhiigtry/ind MBRIBhBH ad Below (Step
i sopropyl as é own I n can be prepared from
i), qir&emblymMreded@ezdadmm conpound of formula 1-6
2§cording to the followng Schenme |b in a reaction
ion known to a skilled person. 25 Schene | b:

M R2) @k fixd HepTe BBnpbhrd( R rmidid 15-3 can E’éjﬁrgpzﬁ@d b}) alkylation of a

cyclization hydrogenatlon N 1-6

e of il FovioraTeng oArTRR A9 ont ng

o por | QPR OB EEY B e SR8 Fh Bhiratints and e

qeeqastsion enfifetatireds 4Gt cAfical tibb éiventzan.  dthk preférrareation
PG N A reductive am nation PG N. A de ection A
Hemperature kil ¢epeng upogsach fagtops.as &%&ﬁig ot the splyery, H%Et‘ez
Ztdtting fha ﬁhﬁ R0 RE M RRver 3 4 deRBEE RO ShveniBitd e&w 519 the
group. T ermb5S "protectlng foup”, as used ere
NFegutidn ana effpenE of f6hioTg tg 160 i, whire brdf&ablgr Eoarc20eC to 120
fromtypical am no protecting ups described in

PCot dbE itive requiteg o1 the re@ptgmrmay a%m\tamemd@be d¢neading pn many

Vyﬁ?tﬁrg rbo etflgg{e reactléflg o Ipe )eraturg gtilh%e ?]f‘%}?e%;%%{seg%%lvem

Grig{16=d) - Hotvevdr; pxbvliﬂycl diaﬂﬂié héﬁl:tﬁdﬂ Bihy ]ﬁeTﬂﬁ):ted under the preferred
tert - butyldlp nyIS|Iy enz | axycarb represe
£ONGitiops %‘HH“ Y% &tPﬁ’a ﬂm t@?s‘i"é’gg%%l@dmé?? Rrﬁ’%@gg’
Oﬁ'orﬁgg minutes to 24 hours, will usually suffice.
Step ic

e

(e
[

A compound of formula 1-4 can be prepared by reduction of a compound of
fomula 1-3 with a suitable reducing agent, such as sodium borohydride (NaBH,),
lithium aluminumhydride (LAH), diborane, hydrogen and a metal catalyst, iron and
hydrochoric acid, stannic chloride and hydrochoric acid, zinc and hydrochoric acid,
formic acid, borane dimethylsulfide compiex, borane-THF, (preferably hydrogen and
a metal catalyst), usually in excess, in a reaction inert solvent such as methanol,
ethanol, propanol, butanol, terahydrofuran (THF) (preferably methanol or ethanol),
generally at temperature of -78 °Cto 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 éompound 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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A conpound of fornula 2-2 can be prepared by
al kyl ati on or reductive amnation of a conpound of

fo 1 with a corrpound of formula al kyl hal
Wﬁgfog%&%ﬂgc—@ R3 in a simijar condition to S{’E&WO%/O%ZMI

Wien -B-R3 represents 4-
hydr oxyt et rahydr opyranyl net hyl , this -al kyl ati on can be

desiepdayid uSfoRgula 115 @ith Sodip&und Hif fdrofuba BR!oct ane
conmpound. Then, this reaction is foll ovved by
depr ot Sieireastion cafeks place Yenpifidange o f%mmtarea,-az\d the

T e&s%%gétf&ﬁgﬂl &mw SiREd1E eqmena&& G di Al oo ;%éa reaction

ocedur es kno to t ose ski I n the
t tempemtqmwnwdqiend opamsueh fabto?s a&.th#uttum éthe\selvgnt, hﬂi&ethe
pared. froma 20

d of f I - . b
HBPE GAHEISL BTEURTESCH- HOYSah i SaE s o Ag PRy out the
f t
( SLRH PP B gp il (TR 1987€ 5B pEBbA i, BTC 870 °c.
LTk ﬂtinareqhﬁéd foAﬂlefezcadm ataly ¥Bo aaﬂywaﬂd:lp,rdeblﬁi\shﬂg on many factors

5 A o S B e B et

FabwEYR ??Bﬁded tﬁatstﬁ@ﬂaa@tfon thd}PoeCPERRY Ndes tHE PFBM¥B& conditions
prepared by al kylation or 25 reductive am nation in

eglst i vy atc)heoctgﬁfrbom Smainutenie Bhoursemgessprefetablly from 30

95 oS NEHE. the reduction in step 2d
may %q%a% lLrEfv‘élut uzﬁytsﬁééspresence of a reducing

rg@peat such as Li AlH4 in a reaction inert solvent
such as, THF. Suitabl e WO 2005/ 021539 PCT/ 1B2004/ 002741
18 r each FYRPUBHSE foamylee -A£AR B PP RS B BYFlizatio of aggmpound

a@ﬂU{g‘m}lQ@ -ASwitlh ﬂx%’b?er wp§19r§ﬂoa%@ﬁftsuch caﬁﬁglg?g)g&%zol%o

e conpound can be pre rom
atqghbmmaﬂn)n ehlomfnqnmim (dnpifosgene and are2 (frefecabby chirbnyldintitiezole),

R ST TR T e
NacetoBitFi RINGY LdiR efiifdtatabide, Mmefhylduefduiat | @ehibtobethane,
dichlorbethane, chloroform, or terahydrofuran (THF) (preferably THF), generally at
temperature of -78 "C to 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?Y)  y mR%)
N AN I Hy, PAIC (cat), S~ N
X L= o
X NH,  cyclization N hydragenation N

1-6 Step 1g 1-A

Svnthesis of Amine Moietv (2-A):

The following reaction Schemes illustrate the preparation of piperidine



\ .NH Step 2e LN B R3 Step 2f 2 B R3 2-5 2-6 2-B
(A" is a covalent bond or Cl1_3 al kyl ene) For exanpl e,

W?p&ﬁﬂg?ﬁ3ge' the C‘OI’TpOUﬂdS 2-6 may be pr epar e?%’?/}i;2004/002741
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on or reductive gination inasim

condition to one described’in step 2a of schene 2a.
10 Then, the reduction in step 2f may be carried out
| domipdendsrofsenmén @A H2 and a hydrogenation catal yst
such as Pt02 in a reaction inert solvent such as THF.

henss|28: r eact i on tenperature ranges fromabout -78 C
to about 1f@afenopreferably from about -30 C to about
4. T A Syt iessiive aminatioh ePa.g d of FeBPIR &J 5 The
fol ho wTeaction schienes I sty at e—the- (;)p\@i on
of bepzim dazoterfe conpoundgs of " f or riteP&R | . SchenesSa:
~N-Boc mM R2) H H2N, q car bony‘? ation ONH >=0 +2MN 0

TR Ry BEAIARE MG AoAsnd MordBingarbub
n - on- 15 SRR, Vo sty BoicRingerbul e il
H@rotbtting dumipl’ vas uasd heatin aneas anl emimotpectectorg gyupGviNch-3
st ep Ri 3-2 step'3c R~ la Step.3a:. 20 A conpound
A pPhaial SRS B o hap BV LR AR TP
C@fgﬂﬂi@ 'S?nth@écis écﬁ’t%mé& g, ¥ ASrdédelds 81, CRAR WARY £ 8oAL 1 904 aTypical
2-Ain the presence of a suitabl € WO 2005/ 021539
ROTAD BROGin eRrs include benayh 6FEQUCRY- AFBHE=Qlickrias
uty ethylsily 35), tert-butyldiphenylsilyl, carbonyl represénted as Z

RN G355! S tub1 GBS Dty ) e WeSented

and rert-buthoxycarbonyl represented as t-Boc or Boc.

A compound of formula 2-2 can be prepared by alkylation or reductive
amination of a compound of formula 2-1 with a compound of formula alkyl-R>, halo-
R?, or H(C=O)-R3 in a similar condition to step 1a. 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 ji LiAlIH,
N )L ) reductive amination p,N"Y,1 reduction N
2 : »
A O\JH O~ R3 No,-R3
Step 2¢ B~ Step 2d B
2-3 24 2-A

(A'is a covalent bond or C,_3 alkylene)
For example, in step 2c, the compoimd 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
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tri phosgene, 4-nitrophenyl chloroformate, or urea
(preferably triphosgene), usually in excess, in a

[ i nert solvent such as, dinethoxyeth
wéfz@f(szlo'ﬁgﬁst géfmzoouoonu

acetonitrile, N,1 - di net hyl f or mam
di met hyl sul f oxi de, di chl oronet hane, di chl or oet hane, 5
terahydrofuran (THF), benzene, tol uene, or chloroform
(rpdcaibe tatpeyarditiFangegfaarabbhty 7R1C totabomeli0at’qy wrefefablyrBort about
ef erably from about 0C to 90C for 5

to 120 C, pr
n‘?"i)l%ﬁ:&atioé&ozg-hours, preferably 60 minutes to 12
hours. T/t @&nﬁaind%f @&Hﬁgaggg g%mfgfe lg,mislm%d $rofn 4 pipBA@RE" eﬂ

by deprotection of a c 0 formula 3-1 wit
anmpoiut efifohmds 2Hfyatcardhigao tedpll@ring Seheme covittpa raackianf

forpul a, (la), can. repared by al kyl ation or
rGQB%P@W%m%i‘PE@W%{Sﬂga simlar condition to one
drfemebled in step 2a of Schene 2a. Alternatively, the
conpound of forrmula (la) can be prepared from al kyl 15

%g]{? rnj g%?’@ﬁmﬁmg%gp@%ﬁds accor dirjﬁiﬁt% t he Af\%l?/&owi ng

Condi t i oKt g Y askj | | ed
per som—"8chensmepdb: n(R2 RA cagidgenyl at i on ‘VRNH
VN-B25Rs B N Rl step 3d26>=0 1-A 2-A N R 48 For

. exanple, in step 3d, the conmpound of formula 1-A can

be (A dazeaelenipand orCrs2YieEhpound of formula 2-A in the

o 3 P S R gty

tredyaiios gaimationtinrd disdphenition chbmer dzbaibed irestepla offseheme 2a.

(preferably.triphosgene), usually in excess,.inh a

rt B s Feh in'sieg gm/)bg&eﬁw Qu ﬁ%m&%%%%{&#@,anda
%ﬁﬁﬁgﬁﬁaﬁoﬁ%%&w dubh heptONid a FeacGbdBEDYAL &k BRI A THF.
di'met’hyl sul f oxi de, di chl oromet hane, dichl oroet hane,

t Britablpdeasfion tempEAREY rangenfremabout57§ 6l tagheut 189 °C, preferably
chl or r loys THF), generally at tenperature
o‘?on-l‘?g&% %Bo@%%ggt%ppéfer ably from about 0C to 90C

f Sy thesis dfith€corhpouddl dfdurmulagDef erably 60 minutes to

12 haqurs. The conpound of for rrul&? can .be Prepar.gd ?3/
usi ngths fPRerang BRORGTORFReRGS Hlustale fheperpgefian AL beegpmidazolone
eegﬁmghgdsmgnmound of formula 7 can be prepared
froma

Scheme 3a:
/C/N—Boc

m(R? .
( \) H MNP carbonylation Q N?H
2 2 2. y
L >0 «+ — mR)
XN Negoc N
R ¥ step3a ) =0
XN
A A R 34
O e
A A
(e) ! (o) 1
m(R?) NH alkylation or m(RY) YNH
HCI DN reductive amination ,\‘\[/N
de i L= > I;/I\ =0
protection X N ‘en 3 x N
step 3b R! 3-2 step 3¢ R! la
Step 3a:

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



WO 2005/ 021539 PCT102004/ 002741 20 conpound of
formula 3 according to the following Schene 3c in a

react i condition known to a skilled perso e e
WQ&S"%Z%}? Ph-OH N O I) Tlvqg\, Znl 2 H2N OH _ %@3%%‘@741-
n 2 .

, THE o K2CQO8, Et OH H20, LAL H4 4 reflux 5 3 H

\/ 1) / 1 NOCOy NIC \ /\A"HC, O/ N/ fJ 1)

: yladingl ZgentCGiZiCaLcaticdi diidedgzole T irichiordshétldd chidyoformate,
Li, AlH4, THE thp, THE crude 2) work up 3) HC - Me 7 5.
TP RIRGeTEH PTOBR IO T eI OF Wearetiseh e%osg?n%' usually in

UL AT 0SS & ol SR B g
daenpdimetbylffrmemideydimefity}sulfaxide tdichlornmethams dztipgoethane,

S RGP TR P beBtePBrip Pt Pr gy B eray FERY Eeggally a
qlar%f) Ja%u?é é)io-% °q_§00f2)()9t§% e}feﬁ‘éﬂlﬂl/ ﬁ'gm%ow e Q@bé”@' 1%?9 inﬁnutes to
purttication. e optically active conpounds of this

| 2heutd, preferably b@ mimegsao dd hoyrssever al et hods. For

eﬁaggl.e, the optically active conpounds of this
[ i on may be obtained by chromatographic

'separatj &mpdahid BIRkhGlarnkes @l piédatid 1 deprodietib®BRd compound of
crystallization fromthe final conpounds.
10  formula 3-1 with an acid such as hydro_chloride,

Step 3c:
A compound of formula (Ia) can be prepared by alkylation or reductive
amination in a sinﬁlar condition to one described in step 2a of Scheme 2a.
Alternatively, the compound of formula (Ia) can be prepared from alkyl-
15  benzimidazolone compounds according to the following Scheme 3b in a reaction
condition known to a skilled person.

Scheme 3b:

2 N-Bga
mRy A - carbonylation o &
N H N’ ]
S+ ™ Ule — w7
R! B step 3d @: >=O
1-A 2-A N
' R' Ia
For example, in step 3d, the compound of formula 1-A can be reacted with a
20  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,
25  toluene, or chlofoform (preferably THF), generally at temperature of -78 °Cto 120 0C,

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 pfepared from a
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15 Several conpounds of this invention possess an
asymmetric center. Hence, the conpounds can exi st in
se arated (+)- and (-)-optically active forns

N¥2133cemi ¢ one thereof. The present |nveﬁ?TQﬁFm“mn1“
includes al | such forms wiZhin its scope. Individua
i soners can be obtai ned by known nethods, such as
Qfbriposthd ¥f ﬁﬁhﬂﬁtsla\iébrdlhg @ thk @lNing BéeaR!e gk aRAbton condition
separation in the preparation of the final product or
i mownto ajsiilled pErEP™t e.  The subj ect invention al so
i&el udes isotopically-1abelled conpounds, which are
i$é9%$£§% to those recited in formula (1), but for the
fact that one or nore atons aré/ teplaced by an atom
haV|ng an atom c nmass or oymass huhber differe fram

t héYat omi ¢ WRcRR5/ 025 CT/ | 432004/ 0027 ﬁ@
anpl es\a

or Zg;ﬁ mumber —usuatl y d7, f?? ‘?{_’Ex
i sot opes tPHMeHR be |ncorp0£@§% I 'Ht'o conpounds  of

t he Bnvention incl ude |sotopes of hydrogen, carbon,

ni trogen, oxygen, phosphorus, fluorine. and chlorlne,
such as 2H, 3H, 1 018, 170, 31p, 32p,
35S, 18F, and 36C Ct:i:p”étlvql ME:wpounds of the
present 5 invention, pfpdrugs ther Of “Ne:

H
pq g;yg&&ally aqgﬁﬂggp%ﬁ%esters of said éﬁﬁpqﬁaas E
Hf#kgfh}thiéfH#P cally—acceptablesalts of o
copfei®s, of said estBEs or of said prodr EZ which
contain thém%forenmﬂhkaned i sot opes and/ or er

i sot opes of other syatioweepare within the scope of this
invention. Certain isotopically-Ilabelled conpounds of
the present invention for exanple those into which

r adi oact Lve S

B Ol S B D 2% AP A By e
t inbaure od sy mokmtnncsm oftheseysolvEnistdestribeld ini each Stcﬁ H, and

g?(re? g P r'é'tf’ CPB‘POWWél ?gé%’é@o(b? Erﬁftgar e?rg{%%af?ls gﬁc&%[mé/nmned

i@ thibth¥ds dai BE Related 224 BatiEEdby QAviitioRalRedefes, such as
|so opes such as deuterium "i.e., 2H can afford

1 dnetnléq:wux liecrystaldigationag ehnomeidigraphiy mmﬁmtgme at er

met abol J A °g§1°$§ Cﬁﬁéyd ! c0 19 foukds o%g v gtrlo(atltaczs’ag %8 pﬂ*ﬁ:&lex By $&eral

hal f-1i sage requirenen

Mgthid@s. Prrot efdngsle, ithe GpRiElly aitive torhpandest tkﬂsSmIeﬁﬁd)rCﬁhj' ye

| abel ed conmpounds of fornmula (1) of this inventiopn and

pPiEPeRY Sl S@@F?@Pai W@%F%‘gi"é‘d’r BeRoRr yi ng
3§ﬁg above- di scl osed

Hﬁg%@%mg% H&Qﬁﬁi?ﬁﬁ Preparatlons bel ow, by

subni t tSeNgrahconnp@addd qf thiy mweatmnasqsms apisysimejrid cebtsk.dience,

reagent far a -isoto ed rea

R RborS st Pon 1 RRrBRILEL e LRy ho T, Ayl im
(faberd® oRBRkddEd. ThPradehBiaatition Mdlvdea gl ehabing widlih &s 8dope.
t he cqgﬁounds of formula (1) include the acid

abydividushisamersisar be eltained bnkeoym methpdss fusliah gridfaliy selegtive
t g%t?o?lfor 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 (), 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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Phar maceutical |l y acceptabl e non-toxic salts of
conpounds of fornmula (1) nmay be prepared by
conventional techniques by, for exanple, contacti n(g‘ﬁli

WO BoMBound 25 with a s,0i chi onetric amouht /8§20

appropriate al kali or al katline earth netal (sodi um

potassi um cal ci um and magnesi um) hydroxi de or

ankR0r Gfhsd M Q5uallly fhdIPRAER! | Bk&mples SFiBbtEpst That €8 be

such as ethanol, isopropanol, mxtures thereof, or the

| inR@porried itfa seEDOWIdE B tiaeénmw ltnélué¢ isplapes erhydrogen carbon,
phar maceut i caI I cce tapl e

r 3 K add| ti ? % 1 5N
t’HE &% BFYSCRAIP ‘F qnﬁ.ag F 9 Hﬁoﬁmﬂ% )
t t b ddi t,i
P S o DO B o

aﬁﬁ@‘ﬂioﬁbﬂ)r@dﬁgi theresf, pﬁ&tﬁﬁc@ﬁmﬂ@&[ﬂ:bﬁﬁabl@é@ér@ bf$id compounds
cyt osi ne, |ysine, benet hami ne (i.e., Nbenzyl-2 WO

h@rzq@wlqa@m%e@bl&ﬁ%ﬁ 531d compoyds,afseidiestarsioe pf said

bﬁgﬁﬁﬁp hispryfin b afpr AR SO BEIOES Ak UDhopes of other

etk me;cﬁﬂﬂm}reespo@ aftias mvemton. gCprtain ésotapieaity-dateled

guani n I um ne | ucam

e R p%fcgmn%er(t}on for Al PSS PRy Rk Bpdinagtiye.
pfs?t%ﬁ S sutlags{ et aﬁlcf %]%(?n XI{e] ér?c%%opeﬁedg%t‘erdsgﬁ mt é{'ug gncﬂor 'substrate

t RLAy | }ﬁ\? addi
sgﬁsﬁég%gﬁggaé pr gepﬁ/)ar a&gﬁmg% |c ona Pﬁ? gce grlgge&s are
| psdBarlygsefetred fethan sascaippeantdgorpdndt deisstabriire nthugtherar e

basi ¢ conmpounds, they are capable of formng a wde
veabplantomith heavisr dsetonsa puch agiewieryam.iiguH; Aot jfond @e@?ﬁauﬂc

g{ch%ﬁp@ﬁgrl%gm&% 530 FhRARABILANAES st LR-ALen

maceut I cal accept ion s
olﬁa;lf hfe dbo aeziucecbdnspgmqlmeofent dndshénow,emdyi hmrpreﬂerréd)mrsnfna

it Rogterly P Rt o e (b BaPiejaetion and

aﬁ@mbame&ofaﬁi SRSrall u@ﬁeﬁa&ed Woa‘h?’i@rdlﬁi the ;96&.6111@ Qisclosed in
|od|de nltrate suI ate or bi's ate hosphat e or

agoyeGireloptSohemag endiardixamples amePreparﬁﬁdeée@rw by pupmitting a
Cfe%&g’ea%a}lgb% }sgﬁéﬁag)( lagéleci% éernggaggﬁ%ﬂ ggot&ﬁ%agix Zl%bg eg ’reagent.

met h a'me;pﬂeieanﬂxtventmatﬂmm waif forrat ef the bengands () dostadiged.

g(—jlt g;?gl]'glg%iluil ai;cez)ta éetp qqiiﬁ%fo(ﬁg gq?qgt al Cfa gTB ngllﬂgt(ﬁ include the
e @hidd anfd- basé Mﬁ@n%gﬂtsf @lcRdin éh@t@)ot}l@fe

gl uscoheptonate), gl uconate, hydr oxy- 2- napht hoat e,
Xi on oPhﬁame(qutleally atcm@ﬁermnyto@c ﬁdpsmﬂqgmp@l)nds of formula (I) may
nﬁegptg?}!éaggf‘bey do(négrﬁlo F%%ugg( 3 an %%1 ytfo agﬁng %ald compound
nafih b blanesdtiphaaat ef asifpadpiiat, alledidirali@lingtatuh @ diRlium,
gl utapate, _ hi ppurate, | actobionate, |ysinate,
nRAtRsSIIE. cAlgivmeAndRagnasa bR Edeor alitaxideiin Xtaer or an appropriate
PRLYIRL G L RRAL thatiil] is&%kﬁ?fngl PR QRALd£CH (AL Rice.

tafinate, tryptophanaté, 'boraté,

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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carbonate, ol eate, phthal ate and panoate (i.e.,
1.1 - et hyl ene- bi s- (2- hydroxy-3- naphthoate). O
these, we prefer edisylate(including hem -edis

WORPSBIHI dr ochl ori de. The acid addition salt &C @5??0?9)6’02741

prepared by conventional procedures. For a review of

- on suitable salts see Berge et al. . Pharm Sci

Gﬁaen}m%r&zmi&73enzatﬁhﬁ épds qswalbbﬁky&m(yl@ﬁdﬂaﬁ@{dy dmhﬁea lifolamine

forns of th conpoun s.of fornmula (2-A") as obt ai ned.

Caep dmmgolémeér élzmme) ghmsa@@ee elyeiBE.csuenidingy gHapige,
t

Cfi’lteé §ne egg’éiﬁg‘gaﬁt?@élconve tlon ElaIn% 4%&(:@%@

emmmlne, prG@iﬁeapxtoihn@ pyAdeking B&ﬁﬂdn@rd&iﬂehvzﬂme and tromethamine(i.e.,
stoichignetric anBunt of an apg_g riate  alkali
£

or
am@anr Yé&?’&yﬁleﬁﬁ( apunomsthapeh assiafifion galtsicapbe prgpared
gediede WO 2005/ 021539 PCT/ | B2004/ 002741
or kox e Ih water or an appropriate organic
s oI ventlnscxim‘rasalse etthimrrompoursis pf tpaimwéntionmredasicaempounds, they

e ool e f PAS yER e S SU5 L R g rorsanc and

f orghndb acifig- A') are those whi ch form base addition
salts. Such base addition salts 5 include

phar nieeifidscuirly arg ssedyio pEtrarashe Bhasmassutieailysaspepsablpsacid
EREG ST PO BB o ORI A SRR 450 i

ofornhommﬂd)}ac ecdld Alditiou Ealts,ama [shies amhtaimngrphrgmacanmdﬂly acceptable

var.i et f different th vari ani
of Y %‘ gé‘? fhIﬂ’i‘@ ;HPTB eu’é’ e’t‘Ht‘?fF’esb‘gfu@ of lé“&%‘?d’ °5Phate or
aglgs %h&ﬁhﬁ@'a&&at@f labthe, GRAPeHAGA SitrafeOtafitdor ﬁQm&gfeAsuchnate

are those which formacid addition salts. Such acid
andlate, mnasaib.tgludonete sdecharites benzoetas inethinepulfenatep ethimiesulfonate,

agé er%gﬂ%otna%np %&hén%svﬂﬁﬁl &déé/gt)ee %&ﬁp[g%%aﬁgﬁat% aéd&é/ aate (e, 1,2-

con nci
vxethknemstllfmaﬁa),oase)laé(l & hlamylsm/feuej ighizeptate(ilel, @hrseshepoasts),
(_glluso cal |l e pro-drugs) of the conpounds of the

fRpEts, fyC O;Syﬁrr@ahf@e%h% Jaguofateli-¢ o rBYlIFRY YA napgiopigh
fgetm&nete ¥ Sheithedlfoded) watdEe ! %B%c@&gte)"@ chis

readily conver ed ‘back into 'the parent conpound of

th@hfasdatnﬁubanéph}halqmemlphomgnecﬁd:ar@y&hem gllunmpaatc,lgiluaraate

a..biopr or 0 0 und_of .t efor

R e e e T o DS

( Bolyglldctiroridte silicyue; ealpEdalidyise, I@ee@atea@yptdsplﬁhaé drdtd),

and absorbed by, a nmanmali an subJbqn g} a hunan
éthzlen%

ST, Olesie, AR and pAmaals (hs i SriRibydrgxy-3-
DhgRs SHgh s R Al et g
nigdrong)lcande eBiieaacidoddditioa shiydraniby pgrpered by iheventohal pmcedures.
For a review of on suitable salts see Berge ez al., J. Pharm. Sci., 66, 1-19, 1977.
The present invention includes salt forms of the compounds of formula (2-A")
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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WRSOHRYE® Typical esters are sinple al kanoat BCHR

of L and Wi ncl udes hydroxy group, only nono-ester is

possi bl e. When both L and W include hydroxy, nono-

and di-esters (which can be the sane or different) can
44002741

such as acetate, propionat butyrate, 25 etc. In

addi tion, when L or Wi ncl udes a hydroxy group,

hir QIIOR NS Wafer 624h BRropie: orbiic et fichGs bihandlyissR¥panol,

group to an acyl oxynethyl derivative (e.g., a

prixareytheregret tpllik@er i vative) by reaction with an
| th | Lo
ah or THGNireh et fodase peBlf Rl FUTEIQY borppogpds of

t fotrful (RLANY dre mo@awhidhrmm bis¢ atidifion SitsSSich base ddyldfoafsﬂ&,
such sol vates are included within the s%gpe of . th

fi¢ Pharmacepically Aserptabie hase aqaitipn spalfs ag %Iatreﬁ.ah@vecﬂﬁ'é salts

0 XhSbp@s two or
n%#emst%‘?%%?i“éﬁéﬂr% R s S
cont ai e amnvﬁuﬁl@%f@ﬁmwg-@wacm@%ﬂibﬁmg a wide variety of

al.| ken | ene ou eonetric cis/trans (or
Z‘&' ﬁ%ﬁﬁw ggrlgg:puém?c{mg%c act“ilirc’ conpound

c ont aﬂibsamcfs%e@%a}ﬁ@ﬂa?e the aki@a@difibn Sits B (1B cBHPo@id HTormula
aromati c noi ety tautoneric isonerism('tautonmerism)

c@rh a@tq}hoselwhwlbfmldt aidition salisngned acishisldifing saligipclude

f d
S PP 0 ab B G ARl SOTRLL B oS0 e
%@tmhgﬁﬁmssuch@mmm c isoners and taut orrerl c forns

of th ounds of formula (1), includj.n nds
exhi b&épﬁ&q@gagﬂnﬁ%]:pe@ﬁg)et Hgs %lf’e t0h g b9 emg n??aﬁlso called

£ d
T SRS 0 g1 Pt o

ot faraiula/Deds & ichepichloderivatavephasofvHicicis atadily convettyd bavg into
0, o I .
e RASRRpob Rl oF P Bl gl EHRER, Oy

cmamemrmmla cbepburidpfeke fehbla K mmntrmedtﬂaolsm th& parkatd
inthe art, for exanple, chromatography and, fractiona

coapoang pisthe fRpula Ehefis e tPRAFCUFIE AR RyGe adipiisterpbto, an
P%bg?ﬁg@ﬁ& %%irﬁﬂ'aﬂﬁd QiR el fgr NdingindH %bg&@%'eﬁ?ﬂﬁﬁlé it is possible

e ¢hiral synthesis froma suitable optically
plameake raddeprsaursop pf thesompoings 06fontnhka (D18 wibirbema oebgthof L and

- f a sal d ;
L YEREREE Sl i €0 B Rl Bue sy e
(67l &3 WAhéIeddRay iRl erouphenty ﬁ@ﬁ&&itér it @bssiblé. AW Koth L and W

precursor) may be reacted with a suitable gptically
adeludehydsorye mieao- anshdissisrivbich gan by Bgsgne %ﬁhffeieﬁt)tcﬁ%be

C n

5 TR AR ort BRI e B R ook R g outyrat
t @ tlandditior whend dr-\Whaeclydestydimry peup, THiepre@ssdrs ¢andpe made

dbyagc}nggr%o relh%/drrgx))(/tg%u% tg& ar\xl agy?oxymethyl derivative (e.g., a

)-a

pivaloyloxymethyl derivative) by reaction with an acyloxymethyl halide (e.g.,
pivaloyloxymethyl chloride).
When the compounds of the formula (I) of this invention may form solvates
such as hydrates, such solv_ates 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 (T) contains an
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“’d%%%?&ﬁ%r(s) by neans we

separated by chromatography and/or fracti onal

crystallization and one or both of the

i.astereoi somers converted to the cor'respondigﬁmourf; ,
hl known to a ski | PelfiB2004/002741

person. Stereoi sonmeric co 6I onerates may be separated

by conventional techniques 25 known to those skilled

lalkehyi@r alkknylerg@our, QEorfetAPikArans ©F /) dsuihesit st hyssitfle. Where

Organic  Compaunds” by E L Eliel (WIley, New York, .

Hpepmpomathpraliess fegrexample; higee o1 SHME STRREE @n pEmatic moiety, .

RARSABEAM &R UEGHRASRE oaft SBhO! PIBLRY 18 CYRIBHbbRR

or anor phous products. ey may be obt ai negl, For

exangahibit nacre izhiote plpe @ isoperiger s, or fil nms by net hods

such as precipitation, 30 crystallization, freeze

dryi ﬁ’@c,l“‘geﬂr“éi‘ fgishepe of therressat iy rien are Al RiereRp P Shav e

%@ox‘h@tﬁb KonferEAHINGImEY fods FBhe BSmpREs bPforthila$]), including

urpose. They may be adm nistered alone or in

comppurals iexinbiking maye thap onertype obispprispn apd o8 x e HE gne or more

PCT/ 004/ 002741 .25, .compounds iaventjon. or
e R T e A e RS o bl i Gl
WPYicARHBIR FdreRathPRl Bdhdtate GEDAYsle| o rabdigly, fot bxtanipde, DL-

adm nistered as a fornmulation in association with one
dartratsros DEhrewi®eut i cal | y acceptabl e exci pi ents. The

termes: J R o ' . i

o i BB USSR R v o
ithesekilledin the ertcopescampid, chroriapigeaphy wnd fradtional drystajlesation.
extent depend on factaqrs such as .the.partigul.ar node

o - adrATNPRICPaL PRSI e Br e WERer Gion iR At B gPamomers
SRR dhihYsyBisis Bloatd duithile opfichily PBreRécirsRdr 61 rebdlBtion of the

dosage form Pharmaceutical conposjitions suitable for
trhcenditd (ov theyagsimataorfisoali @5 dafvative usipe.deeerampls epiral igh

TOaPE R ad By BRERRLS D0 arcs Such

conpakltdrhativelyathd raetaedsr 4 mcerhiogirecupsopaaydic reactadayittbe

found, foy exanple, in ''Rem ngton' ar maceuti cal

il aically agtiye eamppiH: fEERBEAD; aiﬂﬁgiqlg %&Hﬁﬁ fgse Where the

1588mbund SOk BbrehiRA 4dNid or ddiR ﬁ&aﬂ%?aﬂlw&% &fbabdihch as
: a

invention may be administered orally o
delrtdrivi astdr artli-phenytathylamins. The swalting diasfgreomerie matureeay be

h i i . ,
P by b ata Ry 2R O S bRtk pnBr B S
t it evipmbndcanbiedto ttheecdalesald it ipaf endhticeddr{sy by meanstvin]

nmout h. Formnul ati ons suitable for oral adm nistration
i imorade 2 sigllediPeAtul ati ons such as 20 tablets,

IC gg: h@gtgxéofgﬂ%xﬁduﬁn%gm%téé 114y B @Paratell B bolfren@naPRAGE s

known to those skilled in the art - see, for example, “Stereochemistry of Organic
Compounds” by E L Eliel (Wiley, New York, 1994).

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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liquid-filled), chews, nulti- and nano-particul ates,
gels, solid solution, |iposone, filns (including
nmuco- adhesi ve), ovul-es, sprays and |iquid

WP LY ons. " Liquid for n%’atl ons include suRpiRepyfpezra!
| |

sol utions, syrups and el Such fornul ations nay
be enployed as fillers in soft or hard capsul es and
tasRipeahdsyof 2R iG@HAFbL SEinRofibiratief with@he OXMGR cﬁher\dﬂig@ (or as

h I I hyl | I I |
ey meimane Betodoraly, Dan A bt SmiE et AdprHBion in
eﬂyclc%[t{o%ﬂl“n% o%g%ph%f@hqgagceué&ﬁp%g&gﬁmea&ameﬁts i

i'ons repa
r‘egeipiehi tisitded Iheﬁfn toalesomibe dny iﬂ:gredenampbxethmf the norapound(s) of
sachet. The conpounds .of t ention nma %gj %

B i gbe Seat ersigent o 3dare St SghetioRg oS SuRd s

e pénéﬁi%é& Jﬁaﬁﬁu%%ﬁ ItH@foéc'a 015959 eﬁ&pl@pﬂ d2i Bibilfty and
The ( 6),

eutic Patents, by Liang and
CM@ﬂh@QﬁﬂIhenﬁmrOfﬁbMe&%aégage forns dependlng on

dose, RN 08, 0 W10 U0 P00 S

- NEe@ent MPERRI | ayd teiBuS fortiéin RefaPativh Xritifoe tréndilg emt to those

form In addition to the drug, tablets general

ciilediin the agi Speh @grpaﬁfwn%@%%dsépr thefr BTeﬁfféE;?Ih??ﬁ%be found,
Cefkucéxgpgg,qﬂ "Igl{aﬁlﬁ%ﬁ@'%hgﬁg)ﬁ(gﬂnt%%ﬁs?éﬁgﬁ UfOiE BEREX YviaLOY |

fum car 1 ul ose,
cPudishing€lohpawy, 489 um crospovi done, 5
pol yvi nyl pyrrolidone, nethyl cellul ose,

mcrocrystalline cellulose, |ower alkyl- substituted

hydr,ox sTolvi| gggggiese starch, pregelatinised starch
afner—soart - the di si ntegrant wll
oy TR s msorgn e artner St oRT DAl 1 o
t QindiQiswhierahayt RGo1Ce SRAR WAL, B tHat théebmpaurtl egeaﬁﬂhal ly
used to inpart cohesive qualities to a table

f gastroimigstinah fracty oy bygeal apsublipgusd &@lm%?@tl%@ay be employed by
I r
e R B S et e B o Aot

_pol vamyﬂmmronokmtibleéor qralexga'hmtﬁratioaénbl@deﬁbh& formulations such as

[l ul d.h I . .
bl e oining BBt e R s Ot LOTO o aer agligins
Hﬁhd-@ﬁleh)a el eRREmhLiD Eﬂchﬂzﬂibaﬂa&:cuﬁa@é'sayeléj rsblﬂﬂsdlﬂﬂbﬁhﬂws&tn&,

drous and the like), manni t of . xylitol, dextrose,

sﬁhmafsrecludsr@gmmmdhew@r o6ispsanIsiané ligwH fenmydations t ar ch
15 and. di bas S
Ry a?’s cp t% a&atlcﬁsﬁﬁc%fﬁe%tl?p%ﬂﬁs 15, ]scghtgéﬁg C%e a%—é’liplll.wﬁf 2Such
Sf&ﬁuhﬁoﬁﬂﬂa}t.% erh;ﬂblj‘eyllas Sitlkrs ad ﬁbfaﬁldlanbtapaﬂésimﬂeﬁ&llyan d
glidants such as siljcon dioxi tal c

PPUBRIHE 2 CaTieF. deeexampley Walgy éﬂlagOInﬁ‘ay%tBY}ﬁfﬁ %}écvxr PERYisns glycol,
V\ﬁéﬂﬁfﬁegulwge%loz{ suitdBle bAPARlone BP Hloré]édnﬁﬁ?ﬁéo AR Mts GRAVBY | e

fromO to 1 wt% of the tabl
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 téblet dosage forms, depending on dose, the drug may make up from 1 wt%
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20 Tabl ets al so generally contain |ubricants such as
magnesi um stearate, calcium stearate, zinc stearate,
sodi um stearyl fumarate, and m xtures of nagnesi u

m
WOREYUIH® with sodi um l auryl sul phate. Lubr i BaH{B2004/002741

general ly conprise from 0.5 Ww%to 10 w %

preferably from0.5 wt%to 3 wt% of the tablet. O her
POD ¥HOE of B! REARTbEn,| Asle UG cARL frof?s WBH S 60 Wt% of the dosage
colourants, flavouring agents, 25 preservatives and

t @5neImediitioigtole drug, tabldngeneraliv eoptain ¢ divregyan. Fpamples of

rtieptis Sy o X Aolhd” b AR Mool rlyose,

adaiuiim?2  whrboxymettaboutelihBssyt YefbsedrimeRereantodi@and for@Bbvidone,

about Q.25 wt% to about 10 wt % | ubri cant. Tabl et
pRodviaey IRt lidane omsthek Sshulgrs: eBtiqrocrystallipe (qsiiplepe, t lovepr alkyl-

t ' i . ]
O S0nF Ap Bag E, RAELIE  PUBT B v
cOemgealycthe disintegrantusididcdogirise dronabivetf4 ton2f witieprefenablly from 5

fo latian conpri se one or nore |ayers and may
b‘g{%a‘?iﬂg/&opﬁ%%?gg&m't may even be encapsul ated. WO
2005/ 8258 %r geRGAlY BRAAHQRA thhesivlquEBesto b mbid ithratulfon,
tablets is discussed in "Pharnmaceuti cal Dosage Forns:

Tstabledindgy inclyde migpocrystallinarstinigpe. galatin. sugass patyathylene

A St e Yo R 34800
fludraxtyptopell detivlose andibydioat@ropd nasthlylealiuioeeliTablet mat Aas@ntain’

ified release formul ations include de] ayed-,
Hbeas ok as labtﬂf%ffé‘t?-n? YoHErBTayedied mogp S sagrous and the
PEIRSRIANREL, k6P 8Sktrost! ish@BleS sdpRbIf mEodr Rt 8RR ellulose, starch
formul ations for the purposes of the invention are

- cepd glibasis¢alcrumshasphatdihyirates, 106, 864. Detail s of ot her

suit I h e s high ener .

ai spor fesh BeS A58 shREACANNEE subE holhs eE R g me
flawnyHsulfatelDd Yelysabat 80 and BHaim®mart i sifitonld@ekia®hiylc: When
On-line, 25(2), 1-14 (2001). The use of ch%vvi S%egum
tRICSERI SWHACE AiHeragFIREIaY e9TBRIYS fTamm Hdstrt I9eidvivmoligs Tablet, and

danre By coRpRE RO WM %B_%ﬂhg}hbg&? compounds of
the invention may al so be admnistered directly into
t he Tablds declgsierallyopntainticbrivasts sech agmagnesiuma steamateecabciim
organ. .Suitable ans. fo arenteral. adm.nistration
et RS abRER Syl aBPEER S hinf R alndifim e

i Wit sddies dduryl stiphatavabtitintdiéaksalll Qbmptideetdii 8125 wt% to 10 wt%,
intrasternal, intracranial, intranmuscul ar and

SUBETAPEHENR 8.5 V5ih toabWee gblieddddetf or parenteral
L 5 B S AL O B
tpredeniatjuessand taste-masking agents. '
Exemplary 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

congeal_ed, 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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‘ c%w@mﬁ ak Péqmtaﬁ%u

20 Parenteral fornulations are typically aqueous
sol utions which may contain excipients such as salts,
car bohydrates and bufferlng agents (preferabl to a pH

{vﬂ:ﬁ'B to 9), but, for,_sone applications! g?%?/“@ﬁ?“
be nore suitably forrrul at@ as a sterile non-aqueous
solution or as a dried formto be used in conjunction
Wi t h Ehe fotniiaditrtoftstiéeisaligusad as Miafthadetticappoege Rofnie e
wat er. 25 The preparation of parenteral_ fornmu]

80k R BIRY, 1980

ukrirists, diobrli"t oy 'Hokigbarmam and k-Jrachsapniylarcel Iigeker, N

Iqﬁﬂ@ I sy readi |y be acconplished using
andlgrgd'igtr?g?gm euti cal techniques well known to

t hos eSaiidi fbineud ati ons tidreoraratiminiteation Irndyibleifbmnuﬁted:brh@dmnd:sﬁate

of for (I re i on of ter

B roitsastess Vrdedida-b i tpaciopos frar figtned-
;Qﬂé%H' %&ﬁtRﬂleH-e@J} L QAR présatindd reléfle.t he i ncorporation
of sol'ubility-enhancing agents. Fornul ations for

par enSwtahle raatiified rstepset foomulations fer the pyrpbses efitbe invgation are

R s BRIt L R AR

2@1@15&@@%5 8frBdibpersl Ohng Qadddc arﬂ&:oﬁwﬂ pefiicles are to be found in
control l'ed-, tar%et ed and programmed rel ease.

iclnkrshralegy Qaning&5f2r hnkf £2094)- §§e yse of
ebvihg o a%ﬁiewcon%uéﬂea%%er@ Rb&ribb i Wof ®y35298.

mnistration as an | nplanted depot providi ng
rmdlfl ed rel ease of the active conpound. Exanples of

S lL.a A drug-coated stents and PGLA

sﬁéﬁﬁﬁiﬁgéég§éﬂﬂﬁéﬁﬁég NI STRATI ON The conpounds

of t hend BRFIUNGY ofe AlvERidAEmA Als et &Tn‘ﬁﬂlsfeﬁﬂl gigdctly ih® the

the skin or nucosa, that is, dernallé

t bloeds stegerraintp, musels, O linte @R rinlemal eFeanf lmqbﬁﬁ gle§r 96 parenteral

1%11&191%&&{90% gﬁl'cﬁlde h%g&a%ﬁ&u% R0 5al, Sl Jrﬁ&ﬁ:a.% intrathecal,
reans, Ol ntne ust ng’ powders, dressings, foans,

f]lntrﬁmemrﬁjnlam, paﬂltcim},\ral;vaf mtrastematpl antr&:axsqionQMuscular and

res, s and _m croemul sio Li po
DG BSOS S A GPOSH TEHAFTIATY SHOR SR A B qa apuding

”Mb%xféledl@j lln,ec{olrsq Hbé&l&ﬁ&éﬁj@%&mﬁ%ﬁn@&m@b@t um
gl ycerin,” pol yethylene glycol and propylene glycol.

Penet Parentﬁl@h femhdations srariypidsdlyi satieeysosciitioas Wl?;@é maypgontain
e?),%% ‘?s such(%cs[arg%ram gg@—?tegg %n% %Qkfe a;‘zigoegg @6%%{'%151#' r%”aan of

aflof 8 tth)abmto Fori sofilk gplichabnsy Eicy rhayy ‘eé aotd agablatfommlated as a
|ontophoreS|s phonophor esi_s, and

ono eSI
HEAIBSBIRECSH REBAT o7 3 do Gpi JPrm o RpERGEER Sumction with 2

Béﬂda@lgtvglln.\ﬂ:legﬁ&z ds s'té?ilcef)?x‘ogéh -frEO%At at | ons for topical
dm ni stration nmay ormul ated to be i mredi ate

The preparation of parenteral formulations under sterile conditions, for example,

by lyophilisation, 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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20 and/or nodified release. Mdified rel ease
formul ati ons include del ayed-, sustained-, pulsed-,
controlled-, targeted and programred rel ease.

WORLAYBEPP NTRANASAL ADM NI STRATI ON The conpouREEEF004/44a741

i nvention can al so be adnid¥i stered intranasally or by
25 i nhal ation, typically in the formof a dry powder
1&@%@&9{1&; 82 gdedNatl YiGgrafnlile e RIASP! Phus! Sorfipdihdls of the
ct os or as a nixe conponent particle,
fmvenammnhye be forruibted tah eprsohqh,hettrmpeiodié og Uthixotrgpic liquid for

FHSERRP woiay o, S ViR e Fse RS ectve

SdehipBundt s dPsehefoahhMt@R m@h@md&&gr cdafddNgents and PGLA

el ectrohy ro ynam cs to produce a fine mst), or
FRISIASPlEeS. with or 30 without the use of a suitable
propel l ant, such as 1,1, 1,2-tetrafl uoroethane or
1,1,1,2,3,3,3-heptaf|uoropropane. For intranasal use,
tTEPINAADMIDYSTRADIONSe a bi oadhesi ve agent, for
exarrpl e, chitosan, or, cyc|lodextrin 2005/ 02153 )
PCT/ | BiEsommoRstt theigvaniongpaysalsp beaminBitie tﬁ@Fal?ypfaﬁbe skin
RAYoos AR i€ Mermiy BERAMsh&RTaNG Tl ForhulatiBhs! FdrQRis Purpose
suspensi'on of the conpound(s) of the invention

oodpda gelsg hyfiweelex dotjphe, solatidnan @reamaq eawmsntet fustiok , payders,

suitabhl e altern ent for Der s
Rt ofing T YR s gt 3P s ibres, handgges and
phiRRRhludsidrfsS)i aﬁxﬁﬁﬂiﬁﬂﬂsoad%dls&ﬂ 9pichlofagthersinciude birbliol, water,
5 such as sorgltan trioleate, olelic acid, or an

dping@i aét liguig pegrolapim.owhite petselatim, glwes, akediylene glycol and

?g}%ﬁ gcofl oféﬂélrgﬁénoghhaﬁé}:’gi Ay %Q%P&Idteh > see, for example, J
onised to a size suita very

i Rhlarrh 8t @(Iﬁ)y%SG%ﬂSI‘qumn aanorganr(DctobﬂsD999) Thi s may

be ac evedb ap te comm i.n t hod .
stch QBELIPEY o dpPicH) FRASEE e A S8 Sy | goporation,
SHﬂ@fJ]QJrédié CpHonbphtrekid) fééﬁ@;ﬁ:%ké%& b fo@ieFSnBaanO Ra e dib See (e.g.
hi gh ressure honogeni sation, or spray drying.

c%wsi@ne@ ARAeiect™.c¥c. binteefiTe, from gel atin or HPNOD),
bl i ster e samit JSe n r
i nsuf augaﬁgrrlréésg bebgglr ?ru at%{éraﬁl Hlag nbt%afo#;l{"gﬂ{e8 0 Cife lmmedlate
adndion enodifistipeitask. Modifiel teivasn farmolatianssinclud® Idelap&nlmmlstamed-
base ,such | actose or starch per f or mance
TolRets G JeSo] SR STREAMESE, b magnos um
stearate. The | actose 15 may be anhydrous or in the
form of the rmnoh drate, preferably the latter. O her

it Aalpih Loy IR Y R i i MININERA4XPNan, gl ucose, nmaltose,
sor bi oI fruct SYGrosesan
507 £ o bk o HGL05E oo 06 AULE NP0 B
Ughd)giong t@idallghiyi cihe Ay Bif SdityOpddvdet Yeithed afdnBgasra Shixtmy, for

contain from1g to. 20 of the
example, in a dry blend with laciose, or as a mixed component particle, for example,

l®)

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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20 conpound of the invention per actuation and the
actuation volune may vary from1l to |001. A typical
f or mul atl on may conprise a conpound of formnu

WERBHYIPEHE - gl ycol, sterile water, ethanol BCQ@H%%WWTMI

chlorlde Alternatlve sol vént s mhlch may be used
i nstead of propyl ene glycol include glycerol and

“pol yetfy heRauiby Gohtaindt]i fithy, esprdy@ sthiSer, O#Cheb@Rser contains a

ment hol and | evonent hol,” or sweeteners, such as 25
ss@bmarqr sugpensier efike campemd(snof Heyinywtion gewprisng, rf@rs@ample

TSI 40 5 AN 0B SSDRE g s,

I eadﬂaideiy felthseasraa hethdirh proptliaitspas sayenband ai ﬁplduﬂiabdufaotant,
|nned|ate and/ or. nodi fi ed rel ease, using, for

esaaw wrbifzE iplspte lelf ARt PG PUgP PRI (PGLA) .
Modi fped {oeisﬁalﬁea MYM&I bP Qt%pbﬁk%dlﬁﬁmq}i'néﬁ( eﬂe ag product is

sustalned- [§ed-, controlled-, targeted
poegemsedeol arswle emwle fon delverycsiehaltiatr (Ww égss mn@ micEons).

of s A B oGl kD PR B G e R el e
BRARAL IREFLM b nfilne, VD ALRBAGRIERIRERE k@&eﬁ«aams, high

30 invention are typlcally arranged to administer a
neressteechompgenigationpefspraydayitgi ning. from 1 to 100 gg

of t h of L.oLM | b.-dail

SRR S SR Tt bt A1) bl b (8
nﬁy umnaﬂmﬂmalﬁtcermmhfﬁlanorangi egfoemuiated to containragpowder mix of the
usual | y(ilN?s dj vi ded dose thro out t

. 5
ERQVARCPIRGRE: ASRAL °riRe caéﬂﬁ‘{vﬁ?ﬁ’?o%r Ypreh and a

t D@ forR YRRt Q3 SN cIP &S ﬁl@ﬁ@n&! %ia%ﬁi%i 6rerﬁ£§1|e§1}z{m%"tearate The lactose
vagi nally, for exanple, inthe formof a suggosmory,

pmsys &p yphysroenerin th@cfoua afthe gronpkydzate,rpreferabdnie latter. Other
Sit or ase L t y u
tggiﬁ rexc ﬁ{er?s 1nc£b e)Ytzraﬁnatcilijﬁgc gé, f’%f;l?‘g&c%gr% tgrlB x gﬂl %{%gtose
aﬂﬁtd@bsﬁd@&ha&ﬁeﬁay be fornulated to be i rmedl at e

and/or nodified release. Mddified rel ease for mJI ations .
| ncI ufle Stablpegsolution sfomulaiion AT s@8e | R oy oftPBEer  using

g&Ou 0 REOQr FEARM rﬂeeﬁfs?m %QOQQHP%H 20mg of the

ADM NI XTI ON The conpounds of e invention nay al so
beonzrhne 0§ therimscentlpn p@'talcgnaml mdéh@yréuamon velmme mgipyaalion 1ul

i f dr d
81 198F ° PA L Ao el P B RF 25 (L, propytene
Giibes], diailowlatdr] @ndobaid daiuen E6ridee !Nltamaﬁi?&iso&whtﬂ which may be

adm ni stration include ointnents, bi ode%h r adabl e fe.
absse insiaad of pepylsposlyed include glycerol and polyethylene glycol.

Suitable flavours, such as menthol and levomenthol, or sweeteners, such as

saccharin or saccharin sodium, may be added to those formulations of the invention
intended for inhaled/intranasal administration.

Formulations for inhaled/intranasal 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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20 col l agen) and non-bi odegradabl e (e.g. silicone)
inplants, wafers, lenses and particulate or vesicul ar

wREETRR AT hiced pol yac i aetd. pol yvi nit PR

hyal uroni c acid, a ceIIuI pol ymer, for exanple,
hydroxypropylnethylcellulose hydr oxyet hyl cel | ul ose,

Qﬁvenlﬁsﬁ hyd typRkily hﬂsmged a6 admhasier o podtaredidodeast ¢mff’ containing
ymer, for exanp el an

|fFR5@r1 oL 0Q kgof %@ é?IH%? jof ﬁor@u&ﬂr@s 5% anif@ﬁgmMsﬁe will typically
go%l A3, é&%gg%gﬁ ;zg hofgopﬁlgr%@ﬁg&agoe %Mtér@@ﬁ% g?eﬁgﬁl&@e ¢ more

ormul ati ons

_arsuhl@r,badmalleddahesﬁmughau‘uthmdayay be fornul ated to be

i mredi ate and/or nodified rel ease. Mdified rel ease
formul ati ons include del ayed-, sustained-, pulsed-,

Bt T RLIRGRA VAGEHEAIC ADMINIFTRATEDNED T €l ease. 30 OTHER
TECANOLOG ES The conpounds of the inventjon may

conbi "ﬁtmcomnonn@mfam wveRiorosy erpadsgnisee eealngy mzmblx, for

PRl 8 B e P SR B g br Bl G EPE R S FBMiGon)

HuppeNitoBiHkE bl Vigiopohlsikdtves inby by aked at appropriabve t heir
solubility, dissolution rate, taste-nmasking,

bi oavail ability and/or stability for use in any of the

af or ef@'ﬂ'[xﬂaggﬁg P IES 12 gﬁnqmaﬁ:rﬁh&@aﬁ:'oﬁ Nmap be formulated to be
Dr ug-cyc extrin conpl for exanple, are found to
tnmrgeimﬁc ahd/yr mgéﬁﬁad rélegse. Modified aelease formytations dnclude delayed-,

d I
A T e

alternatlve to direct conpl exation W|th the drug, the
clodextrln may be used as an auxiliary additive,
meaﬁ‘lor 10 sol ubiliser. Mbst

C 0 m’m nd<Sf thd a9 6ntdY nPag/%?s% 1R ad F&E&gﬁa 'dgr@&%ﬁta (Y or

ganmma- c‘ilc ogex trins, exanp
| ¢ar)| uymeali}a:hltbmﬁirmReftdmns phncxmisecb sEsperdoen or\mlutlon in isotonic,

9 172, 94/ 02518 5514 PARTS
é‘/ﬂﬁaﬂélé ’c i SPL ?Fayogr?& %’Qg[ﬂ latipns é'dll’ﬁbﬁef sfPlérocg ar and aural
CRFRLRBAGEN 1ﬁglucﬁc bintRefioMasdRsSdable f@le. €3636MEBle £ sponges,
t he purpose of treating a parficular |sease ar

cenidgen) oand i nonrbgodgeradable (4@ Sidispne) ofmplaws.pM@éEHt lenses and
| arﬁaltlit 4y tvgs%ul%rvg?ftgﬁis NHREE af E%&eﬁtl (?g)ntné?sn §A‘ %olymer such as

conposi | ons east one o
catpedidked pabactylianad, wpblivinylelcolmle tyalorpnicreegid, a cellulosic

? gqnlnggr;g : lnp}saglfpéqc,?gb ggy%réfglhhggylcg{u%sm h%ldxl%lxtyetﬁ}lflicéll%gsg, or

.-‘

methy] cellulose, or a heteropolysaccharide 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
ifrimediate 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




20 conpositions. Thus the kit of the invention
conprises two or nore separate pharnmaceutica

“pOﬁ@ositions, at | east one of which contains_a
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Giid®of fornula (1) in,.accordance with PHETB2004/002741

i nvention, and neans for Sgparately retaining said
conposi tions, such as a container, divided bottle, or
tinu¢romdictint emitidsebuchAls eyoidtiekRin0hnd wEithbR KérivatiSest HRreof or
25 fam liar bljster pack _used for the packagin%IQf i

t Bplyedhodene: ghysol-coataining + PRIYMSTRe In Torderk f¢ iBprovge their solubility,

[ S I a , ; el
Pl ol Rk ok bRl Wt 0 T B of the
paEpenteationed nwmles afainunstrationng t he separate
conpositions at different dosage intervals, or for
titrating the separate conpositions against one
anot hpfyg.dR1oasatS boRBIeREs, B ERambIB Cark Fdunti YPbE géﬂeyauy useful for
conprises ‘directions for 30 admnistration and nmay be
pinesti dresdganifermsaanso adminiwxatione rowntys. aBefh BCIBHGE ad non-inclusion
2 21539 .P B2004/ 002741 2 For adpministratio
IR T eched X RLAER A g Aot ShuBR T I g, e
corpdunds @by behesed nasemt iagfiliny hdadivealiley ak i th€ier, ali@nt, or
O.?S_ng to 100 ng dependi ng, of course, gn the node
ofolubiliseni JYipsiicomrnonbt wed fplothesePurpeses aisdpin:, betyy ang ggmme-
L f - t P
P00 e Sk SRR AE el A2 fpicains
dbed. WG 9803272 WO 9816231 $rgndt WOREB/FEj48whi | e an
i ntravenous dose may only require from0.5 ng to 10
ng. The total daily dose may be administered in single
oKIdoyimeriTgioses. These dosages are based on an

aver age human subject having a wei ght of about 65kg
t o 70Rgsmuoheas iy ¢qsErblofq admiaigier p pompeingisineofiagtive compounds,

oot SFEUIE, SO ubke SERRARLS poARE IS bRy it s witin
1iBe Beopstdi eheapresat myentodn Hatutivto, orrmbre rphareesedtieslecampogitions, at
"tr?atnggt" jgclupe references. to c rati%g, . .

PSP’ i | Ve™BITR. COPEBIHY ICHEPPYRY FPedtcEtice Kith. i nvention, may
a@RAREdént R bd OIS RNthe IfHMEBE kR SRMbIR ot 88ldihi¥iration of the
conbi ned wi th another pharmacol ogically active

CRORPSHHENS.-or with two or nore other 15

phar l.ogi I ' rticu [y .in .
Fhar TRGG. 9ALok A5 SRR, P BEY SHbR e
ecoatpkitions ablekft énagbwhish corpang 4 cothpduny of forQROLUAdc&rdance
the formula (1), or a pharmaceutically acceptahl e salt
OVt g, Y oo fdofPeans 46T SRopTefRLY estiBVe, Seieigipgsitions, such as a

achtates ! @Y RIdd Totldl LRRBRES il ?é%ﬁét.e%i SlalnpiPbf such a kit is the
separately in conbination wth one or re agents

sfamiliar éﬁsttnmnk ugkd foi tﬁg pg@c.aging pétab@ts; Qpetpit:&ﬂﬂ_d the }ikef.
ant aghly IS{.ltt Sof the q'nvern%gllq tils dpI %‘ulalrgf sl{xt1tlalﬂle Yo agﬁﬁgsttérgnlgn 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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| orne

cimetidine, fanotidine and roxatidine; (ii) proton
punp i nhibitors, e.g. oneprazole, esoneprazole

BB or 2o e (11 1) Ackd punp. ant agon st ECTAgREzra

sor aprazan, revaprazan(YH—fBS AZD- 0865, 25 CS-526,
AU- 2064 and YJA-20379-8; (iv) oraI antacid m xtures,
e. g. RaraldemnistAdtiod It@hnmam;iat{émsl theaotal d4ily)doselchthalcompounds of

Pl B Ols SN i B incl  REme Fo [img AGpepiind, of oite, on the
CRb&! @fpa)&luhﬁl@t?atﬁﬁpﬁ@ferré@ ¢h @k ?%%@Oql m% 50 m%%_@_&\%ore preferred in
vii) a2

agoni sts, e.g. baclofen and _
aheminge 9,5 mg ga Z(Emganiu erxempleegket @dmmstxet;orl wérraquirae fotal daity

xon t|z in n acin nz, .
BER B RRa mh LRI R AR o sr P AR gire from 0.5 me
digriiovad. e Sotal@lafly d&hm@mé ddnii@ sterdidlin SIRENE lot HivRied @dses.
doxof yI'l'i ne; WO 5005/ 021539 PCT/ | B20047 002741 33 (i x)
cal ci ﬁlmse Hoseaes arp pased en g0 a‘éergge Ty sybisetrhayving a weight of about
| gl n
| SSker oD AE: Th PR Sl 3ERHID Y IO ) defibilt Mol for subjecrs
mivhasle dwepdtn €alls oatsidedhlpramge, skt asanfadtsmm ¢he d]xtmbrnt olol,

ni car sra enid ne e
e CRRIhT RioidaBes o BT selor e R o Rubte oo references
b RiutafivE, paliratifd &ﬂ%g;smcumrky@@m ne, ni nodi pl ne,

ni f edi pine and fasudil; (x) benzodi azepi ne agoni sts,

e.g. diazepam zal eplon, zolplden1 hal oxazol am

cl onaze raz uaze flutaz Ia i I .
ag gg)é I_é)gomsF gg Ei(nﬁ g}:nser% (‘5183 rrl%la}f: I% u'&fuli# aDift® with

f driattict I pEARAGIaEcRIy WicBPd azaﬂwmd( Xdr) wiepsiwag! @ndhére other

analogues e.g. Prostagl andin,- m soprostol,

grologgally Ve s ForBSRRiel PAUAURYpr Bist the | sptgept  of
?isﬁ‘@é'sgﬁﬁaoeﬁ NRIAS lilkeasd. D BGH leﬂ%Pﬁnq ngmr %.gomst( mah}cula.rly a

tam he “H3 agoni sts, e..Q. pha- et hyl Ri st a
agvaneEn@ 0 the (foa:mula) amwet a-pgamapclmca]@emcgptaﬂe gplt or solvate thereof,

AU RIRNT 2 WY TNt R T M

S AOR Wil OF Fridfs agehfsRBIs@Ed @6m: M t r azapi ne,
grani setron, tropisetron, E-3620, ondansetron_and 15

i @i sehlﬁtémme( lea)retsmt@ryémasmaﬁﬁ». Géprré@gélﬁf‘ss lafigtiqyne, nizatidine,
im pF%;anﬁre &lﬂoh&b@ﬁ 110 gom pr am ne, am)xapl ne

and pram ne; égonlsts e.g. gabapentin,
t @i r qpratoa, puinpoliddipas)) eg oomzEpzg, pnmﬁ;padmotbe pantoprazole,

br ot | 20l . 39RLSL R, 1B EARPRl I 3d, Sg70P o one
(iii) Acid pump antagonists, e.g. soraprazan, revaprazan(YH-1885), AZD-0865,
CS-526, AU-2064 and YJA-20379-8;

(iv)  oral antacid mixtures, e.g. Maalox®, Aludrox® and Gaviscon®;
(v)  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;

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

(viii) Xanthin derivatives, e.g. Theophylline, aminophylline and doxofylline;
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20 (xvii) opioid anal gesics, e.g. norphine, heroin,
hydr onor phone, oxynor phone, | evorphanol, '
Ievallorghan, nmet'’hadone, neperi di ne, fentanyl

WORRBE? codei ne, di hydr ocodei ne, oxycodonePCT/IB2004/002741
hydr ocodone, propoxyphene33 nal nef ene, nal or phi ne,
nal oxone, naltrexone, buprenorphine, butorphanol,
2 buphiing ARthePEIBEIRED Cig étenig 4, Ldc)diSiReTaA10&ibik] &elnidipine,
arfal ogues, e.g. octreot] de 38 and PTR-3173; 25
(xi x:hm@lpn@h anorotrizing, i \ﬂaltuezem,e . gpllopanil.pr @fgméméne ( swispldipine,

sel ecti ve seroton .n.re nh|b| .0l.S,

ser?@i é?&ﬂl Posr al%v xerimaﬁ pIng,, Bﬂloh benidipine,
fl U\oeeagmlﬂe nifrehd@piag) amxmmpmac pwpaﬁnomr @midlplﬁe, bepridil,
venl af axi ne, tramadol ,_ sibutram ne, dul gxetine,

des wifadiaimgsilvadinms. wewdipias, nHedipips zpd fasudil;

t

Bl CORLAEIAE axcfish &l UGN SRR YOBRUR R et i,
Kons:}dnézebaml, spgedpan) , qRegpdmn (fiytazoleh,evaeZoldm,aridrmetazepam,
No I fib duct
g ATR SRR 1T ey
g?g?“ ﬁro@ﬁﬁlaﬁ(ﬂﬁs 'Eﬁglbgﬁas €e.g: | PRBRBMAIIhN Cmidoproétol, treprostinil,

pant ne antagoni sts, e.g. netoclopram de, donperidone
and eb@rgs;@noﬂulatmt@rost (ﬂppmsg betaptosh eRRIPHE,, 1b@d1§st and ozagrel;

ne st| g ne ((Xxvii
% PoHatee ??%?gls# %ap%?tng%t{rl%mg dﬁaa%%fonepem | ;
(m i tuht) gdstdydents] dig. M@g&ﬁim\gﬁans,hmglmdt el F-360;y
NK-3, NK-2 and NrK-1 e. ant agonl st s, gladut ant
SVedattRFe | anfagppigearfts- gﬁhs?#‘?}‘ 7P% %n‘-@etron osetron, dzasetron,

bi s géﬁ%wm E‘Hﬁ%‘énw eRgelroR, Sopfletddl LEBESH)Y Sdn&rdRt and

- TH
[1 dhdlsamaci no[ 2, 1-g] [ 1, 7] napht hri di ne- 6- 13- di one

ng@g g?’%’?ﬂgf( t #t#i&z]'% gﬁg ﬁié )( 1%%&1’16 amitriptyline, clomipramine,

et hca%x% ind atd MespeRmigay| ) - 4- mor phol i nyl ] met hyl ] -
1, 2-di hydro 3H1,2,4-triazol -3-one (MK-869),

|()gsﬁbpﬁﬁé?n$ agpgg;ise e gﬁl@j&pgnt[.t{ otopiramate, cmolazepa.m, clonazepam,

noj - 2- phe
T el AR AP AL L o) 2 pher
lox\oi)ogpmai aaalipesids] iees: mihﬁ:hﬁh:e HerdiiA hy@omprpinpmtn pxmmygphone,
afflnltles npo of th|S|nv ntion are
et PYATHERRD e AGERaR | APy r BEBHLFLS ToRENGr qaies codeine
Pr e pak kbR eibk, bxhesdfie, WHAR cSALR) pzﬁﬁoﬁybﬂéﬁeaﬁhlﬂbﬁhé Qialorphine,
Striatal tissues were dissected, ghed and

honugtariopedaltyexars, benrerrsrhiog, bstvrmhappl@ @albleﬂhéneﬂeﬁegﬂe%ﬂmne
%xw 1) somgtostatm analogues, 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
Nofmacol®;

(xx1i1) fiber products, e.g. Metamucil®;
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20 Pol ytron honogeni zer (30 sec at full speed).
Suspensi on was centrifuged at 48,0009 and 4C for 15
The resulting pellet was resuspended in

WQF}B%‘Bﬁ%te vol ume of 50 1M ice-col d HEPES, ? HT%‘%’@%V“

into aliquots and stored af -80C until use. Bovine
heads were al so supplied froman abattoir. Stri atal
tmy%mé‘ﬁ&ﬁodﬁé $30cied@dverti ghed and honogeni zed in 20
volumas 50rrM|cecoIdTr|sHCI(pH 2574%|na
Rkt rd@namm@g@aw%% e(BOetstopzamifie| dompeaéene and levosulpiride;

e d at 20,000g and 4C for 30
3‘?‘ %?'F%éﬁxp% t%anéOSﬁ‘i& ? was resuspended in 15
@k vifyesCied uﬁﬁbmsM | gabmexpditle, Trh@rifdohte, hovRgghineeditapiide and
centrifuged again in the sane way. The final pellet

“was 9@¥p&ended in an appropriate vol ume of 50 nmM

cr;%kﬁ LSRG s b @NK? Mt Alstd Pélhéul%”;dN%:t LORGE 2ahd N‘i@@e g.

use. 30 Cerebral cortical tissues were renoved
f r om amdgeniSsyr ague-ispuduant,( SDjargdatant, ( XajpeantSL CqR,9R)-7-[3,5-

R R e N R s

el )2
Bqdr]gﬁw I Bzoéﬁ; (50-%341 §5 sublé,se6 ﬁ%ﬁit%ﬁé (?g‘%tt ri QQF(QR%@@%(IR)
mg(taﬂdommeﬂm)pll@yﬁtthoxyﬁr@ ﬂé@@phénﬁ@ 4;:u@umlpénpluws@]gf,nethyl]

aﬁ%@&ﬁ{]dﬁugﬂ%ﬁ garn Ghofie Bk SGBgfn:laEm‘ig“”"n{Fh GEAGRL AR 32

pﬁéthe;ty-mﬂmeﬁjmmﬁ)@ﬁenymmmmmpma&gl-mieﬁmne @S, 5.

mM Tris-HC, dispensed into aliquots and stored at

-80C until use. 5 The protein concentrations of

glovaecTol sy Bradford nethod or BCA

pr ot elaﬁgltrrgté P| e 93 ?heQéSA as a standard.

B| n di @eaﬁsHiysec#tbn bmchya afffingeap 6 te dsmpoundp iofj thor inpendionere
iy egg)&ﬁ @ rec t80rs were assessed with

u%%‘“} AR P‘é’H‘gﬁS‘é ®% |igands, GR 113808 ({1-[2

I etabRAkyPrephiAivgl ) et hyl | - 4- pi peri di nyl }

[ met hyl - 3H] - 1H i ndol e- 3- car boxyl ate) and BRL 43694 (1

- th hyifig Reqds Werpsuppiied from an aba oir. Striatal tissues were dissected,

R P S e e R e

dfolinﬁjrﬂ hoﬁbglaﬂﬁ&({SO séc/aiulEdparg). asusganﬁemwagcqnmfugadm 48,000g

\ﬂé’%ugé fb ovgom at a @5 pgﬁ){t%nﬁgzesaégg nde%n{ggprgpnafté VO Iume
9&19[' itd-ColR é—ﬂﬁ" sédsmq)eilﬁrums RRE s aht 1@"@ Qn&Nse.
- The bl ndin nM [ 3 BRL 43694 (NEN) was

rreas u rExdinesheads v‘kél@ a@o ;sup;ﬂmd firoaf ar abiattgior t $toatal endsrveane s
SRR ok B, 0,800 5P M 2 o
i 4)1n h@o%Mon-Hdhogenizer (30 sec at full speed). Suspension was centrifuged at
20,000g and 4°C for 30 min. The resulting peliet was resuspended in 15 volumes of
50 mM ice-cold Tris-HC], 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-HC1 (pH

7.5). This was homogenized in a Polytron homogenizer (30 sec at full speed) and



The plates were incubated at roomtenperature on a
pl ate shaker for 30m n. 20 The assays were stopped by

WP%B‘&?%’@ 3Lt ration using a Brandell cell harv}§61e/fB2004/002741

Vallac-B filters . pre-soaked in 0.29
pol y(et hyl eni m ne) at 4C1‘3 r 60-90mn. The filters
were washed three tinmes with 1 m of ice-cold 50 nM

@Eﬁs%éuenapdeﬂﬁqﬁ@e@ it @gboog An@490 fof Q9@ME. OThedesul@@dPellet was
t enperat ur e. wer e g%ied and heated with neltilex

gesunpqnﬁecthO(mM lp%ré91d&ms keemegenized 2l eenifagadiagain in the
vl |
ARSI e b

counter counter

(M%Lﬂ@p)m énskSinte Slitberand Baeddat B0°C uuﬁmes HT4
bi ndi n Hunman 5- H'I'4(d} transfected HEK293 cell s
ver e ﬂ?r@pmt@a CARRENERLEARA Of hmpessages Watg detepningd Plé&raéé?rfis

Wit é&%(?ﬂ%?&%?né}%@leﬂ%%ﬁh E%Zs st @HdafiC)

supp enen rot ease 1 nhibitor cocktail
(Badimgiasgys, 1: 1000 di I ution) and honogeni zed using a

hand hel.d. Po]lytron PT. 1200 di sru ul | ovver

for 3 Cripnds for 18P QTR SelyePt et ari T TtrgB Rre
4000 witusile AdiclabOkd 3ciicNigadReGREI 1R8OS ((gRe t hen WO
2005/ 021539 I§CT/182004/ 00274f 36 resuspended in 50 nM

10 HERESIqEPYchyEL gpoidiayidi i HidFoadgndearhonlaon adBRL

PB4 PRORGE TG L RtuPELL R IeL S rausponfadslfan

MB@;gﬁﬂde‘gedCoﬁbbmd@t\@e m&daa&iiomﬂﬂl%aw(} BAGSE [} GR 053808
An aliquot_ of nenbrane fractions was used for rotgv{]ma

démeathamy end St ars Prateia of Big of ?ﬂ@e %ﬂﬁé&nﬁffl
kﬁrlal (ELERGED sangh MM 'Fﬁ@f—l@l gp?? (Msb&?ﬁc bik@hg WAE

bi ndi ng experi nents, conpoun wer e
15 | detaminiried dvithi 10RSEM -"gHTof ThebindigRo1 980@/1 ( “HieiRh 494 (NEN)

final 0.2
& a%??ﬁ“fﬁ% g%{&g ?&ﬂﬁ? B?%erlrﬁl 8ér&g§° n‘ga?o ns o ﬁ&d?i 3‘f‘£jﬁna1
Prodirge 8f 508N of By mdPAreSECISHMEL ) Nenspeaﬁabmdtrgswat

room-t errper ature. Nonspecific binding 10 was
cetesmined e thpl MM ER113808 (Tocris) at the final

CONCCY 340 werk HRHBALI BoontdeBlfHe B sl Dnalcer for 0min.

centri at1on at rom Re
20 rBu asam imete syoppad by cupahfilthiieduding BrandslheelMiattester through

el B ateR ooy B GysebihakimsenaCE LR Bur,, Toe

Vmee?s wh@ SRR Wrek *ﬁ&fes RBEHNOE: o8Bl cd18Y miNI ek SKhnd/ b @Sied
from0.3 nMto 30 nMwith respect . 15 to i nhi biti on of

binradiinpvare pha récrhfempesatenst ol heyHwerehagedmad hgatndi wigy myltilex
asﬁg}% Q%Wﬁ%%)oa ag(%g fme ﬁgtgglat'_gcm 9(%‘] zﬁﬁl J S ﬂ’ggép“?orpt;o%ﬂgr ed
25 radioactivity was quantified using Big-spot counter, Betaplate counter (Wallac) or LS
counter (Packard).
Human 5-HT, binding(1)
Human 5-HT4) 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
30  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 collected cells were suspended in 50 nM Tris
buffer (pH 7.4 at 4C) supplenented with protease

W?B&'ﬂ{}#?dﬁs% cocktail (Boehringer, 1:1000 dil u?%&&ﬁ%ozmr

onogeni zed using a ha hel d Pol ytron P
di sruptor set at full power for 30 sec on ice. The
honogenates were centrifuged at 40,000 x g at 4 C for
Isuspended hes0 pdl HEPES (pil 6.4t 1 417C) e:slmpeifdmﬂ dnae BOravithe

Tris buff H.7. trif
U L Y B o A R gt e
| BEAAS gﬂm ARt DALE), huﬁbge@zeefmﬁ@otea/hnﬁ gt&e@ uf f36¢C {u&ﬂ uée.AAn

at 25 cont ai ni'ng ') honogeni zed
aahqqqmmbmmes&@tlens \aas uss@ r@mtwl cmnﬁahmnaleteqnmatl@ﬁ using

f trat
B e i PIER et PR e BV ) "
and ARPEhe mﬁ@ﬁgexﬁﬁﬁﬁhts(mll oAtgst cdn@ouhBewbrie Mbubg@ed with 25
experj ments, of test conmpounds _were incubated
Witk af [5‘6 @Rlle%@% ftgxﬂrrSBamnﬁr(aAﬂ@@HM 159 het Iselgbm and

?}&‘b e%e? or %‘ﬁﬁ? é;b%g? oom taéﬁpg‘gs g%sa‘}o*gs Eem Proteln

bzimldlimg;SMabeazﬂeAv&eﬂDrfméd Muﬁﬂatgmmw&e(Nmmpeﬁﬁc bulndmg

BBy L 3Bon o of e Eonl BoesiGlish gposipion

SRaleEniAkaS By EdnRefigdtiont £1000Cp20 ﬁ@ée@%ﬁb@ﬂnd radioactivity was
PCT/ 1 B2004/ 002741 37 papers usi ng BRANTDEL harvester

f @lantfiescbympuntingwithyEpeBeiipiaie unten(Wallar)buf fer  (pH
7.4 at
T g RS PR LI ) BBt

PastkdiblthisSnethod) afd the)9\|sh0\@ﬁr[fhmhﬁ§ ﬁofn (EX aNplo39 rMd oxv despect

5HT4 receptor affinity. 5 Functional Assay: The
p@é%}ﬁh'@@nﬁb‘ﬁdlm&t%éefﬁbﬁe%epﬁ the rat oesophagus and

t RemARisLiTTY bin@indgonstrate partial agonismin the TMV
preparation are reported in the literature (See G S.

Baxt e rH@nmai-HTmumsfe@cﬁ HEE28D eelly' veerrpreharph andhgrewh m-house.

91 439 10 44 o eleralrr JRET 997)
S TE st arne e e Magl LG St 1840

Phppleaetted withPPdtast Gdiibidd? ﬁacﬁﬁﬂ@behriﬂgeg 151000 idflix ) knyd
parti al %fah?m st act [ VI ty can asured accordi ng

%@quﬁﬁ%l%’@ dr‘%‘éfétm(f@hétrflﬂé§°‘ﬁ3r\f§¥ %0
W&l ghi gr&?%n%{ggﬂat@@a&e%&nﬁﬁ@d ﬁm dodsy Kid dcehr 16%111 The

cervi ca ocati'on. The o0es$o us was di ssected
f pedietsiwemethem tesl:spepdasixn (58 ImM JISISfouffeﬂ(pI-Lét ‘bat&’cTC) and centrifuged

i ncl udi n i ece of st h, to mark di st al to.
{ % i S et TR e et SRR e B g drovPiate
Kitse o550 MM PAs buffer (pH 7.4 at 25 °C) containing 10 mM MgCl,,

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
[3H] 5-HT (Amershmﬁ, final 8.0 nM) and 400 ul of membrane homogenate (300 ng

. 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



The outer skeletal nuscle |layer was renoved in one go
by peeling it away fromthe underlying snooth nuscle
ng forceps (stomach to tracheal dir
Wl?h%gr/oezyélbm ng i nner tube oj snoot h nuscl e mg&t/iﬁﬂamonu
the TMM This was 20 trlrmed to 2 cmfromthe original
"stomach-end' and the rest discarded. The TMVs were
npmplaﬁseﬂmgé%RMd@DEL hepester folibwsd by threngashedlivith |50 mM Tris buffer

t af 5l baths filled wit N (320) .
oA, R L SR S BA 38 i
t@dﬁﬁt ﬂ'lgh RR4FE [8NGuddet oOWed to equilibrate for 60

m nut es. e tissues were re-tensioned tw ce at 15
m nut eAll nereparais ofitrammdest showed 3 T4 tseeptdraffiier i od. The
punp 25 flowrate was set to 2ml / mn during this
time. Follow ng equilibration, the punp was sw tched
Ofhnctibigl Adsag:ues were exposed to 1 u M carbachol and
contracted and reached a steady contractile at eau
vv| t hi nTheprefentpdS-HT4 reseptiars {othe rat ResppBREYs éE@ E{Céb}h%w

ol R A T s SRl o
MS&HK}ES BRteAst ai_o oNawagynizhinielebargs Axcit Rharmirad (Hﬁ&)é%dgedS 9-
By Mo o o TR IS OF S ADDRIHES and i Rt AL B0

Uptidrinadd] e(19¢1l)qoma1loe7h@s,@)l | Meork ByeRifieallh paral agiaﬂiit MBI can

has returned”(usual ly, the baseline -drops be the WO
200BLBRIE 30cPUT FBhe dallgozgmeced¥ssor i gi nal  one

B

by tereiSal dfslabdtidi. atlrheeaeecmhagmwatdnsgwaaﬁﬁm tmmadm&b(ﬁ&ﬁ)nal
to 5-HT was constructed across the r%?%g tgl\/i %
15 Mo thestampsh (ingdnding RiegeRfstomach & makdistal spdlup torths leyel o the

5u§&@£x1§mén 1Q&rat1ﬁ%sﬁmskgsms§n doses was 3 ninutes
or until ?eau established. Tissues responded

qui ck e’fhwtmshdetat masdlolayafwas r¢foved in pre godypeeling it away

At th d of th
WEEIRE e s PG A e nle” B ol@op (kb3S el gtion)

deseRslatdis@inhentuy offseoH Bisle mmomhemd UIechwisO
2m/mn and the tissues left for 60 mnutes., 10 A
20 stuewel cRemEsTdhe Preigalotiemachendaad therest dipeardedy ¢ ne

cont r oppd AR HETr mo@ﬂ%ﬁ%@?&rg g&}%n&%%@ﬁfon CRtARA Fittat®n in

a test conpound curve ta analysiS) . Contact
t b ongam bathis filked veithearms (337Q) zgpded Kiebs. aTm@ucaascre placed under an

co nds ang_was tail or a ordln to the t

Hﬁ&% ilflqﬁlalgp o? 2@%@1 &'eg g%?flugl%r?tie ECH glmlgbtgﬁ t ’l“l}estlssues were
t f&éﬁﬁ&ned%&@%ﬁﬁi fnghude n€ivalS QIFRQ WRCkquiibhdtA period. The pump
concentration {\//b of a 5-HT4 antagonist (SB 15

268w 188 Wag bt tn o] ema: AEBENS e aci d,
2-(1- p#&?o%ﬁ'é é&ﬁlﬂ)b‘ﬂtmﬁ[ th%ﬁ)ﬂlﬁn'b’wa-g%%tbﬁe)d ofes BdqRMes were

exposed to 1 4 M carbachol and contracted and reached a steady contractile plateau

5

1

(=4

(9}

2

(9,

within 15 minutes. Tissues were then subject to 1 ¢ M 5-HT (this was to prime the
tissues). The tissues relaxed in response to 5-HT fairly rapidly - within 1 minute.

30  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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to the bath follow ng the |ast concentration of test
compound. This was to see if any agonist-induced

n (if present) could be reversed.
pev@%@é y 5- HT i nduced relaxati on, restor|n3¥¢ﬁ§§mkﬁﬁrul
tissue's orlglnal degree 0O carbachol-lnduced t one.
20 Agoni st activity of test conpounds was confirnmed by
poriginah onthiatibwipgtinis sllagsilibwitioh). 1 e pustpaiitarate Gaffgduced to

nt.agoni st. such B 86. SB 203, 186 was added
??6“]?‘%’@38 lﬂi‘?tﬁ;s'fﬁsi?sﬁ §§ 6§8?%‘? &t he addition of carbachol
prior g Burhibiwe cdncehtrE 8o Stirve !@@E@ ol RHT WaRlcofkdtusted
analysis i.e. the test conpound in the absence of SB

m&siﬁﬁe rangednlenMitp § gV mmlfd@tpmrmgremenﬂs (3488 auesest 1 for data

SRR | RobdS B SHIER Bl Rt ot B gprned

CTiEN8s s dpon%ed émtsﬁer @8lEotRerdtratib bl SWEMin thy bdthencksds. At the
conmpound curve 2 (- SB 203, 186), followed by the test

cad thecrueigs (he tlssue§ weravashgl (BRI FLD RS FORILAS OISR

e e

etissadyl 165 e d0intinitetsse. The cells were grovvn at 37C and

| (SZ)HC?Q&;QCO%%&M? pqagr&ﬁ% g?lﬁwe%{g’(%&fé&f i HHB?V‘IE

Pﬁ%ﬁf‘e&k'}l 285 st (ear R I 2 188 Sorfy ﬁ%ﬁ?&&@éé @ 44t lanal 3&8)

0 gg/n st’reptonym n. The cel were grown to 6
c@mftaqn dimee/ari@hfor hﬁlepﬁé{?h@gsm@tayndo@stmomppmbtané ias t'cwprqﬁl

ORI g e S el O (Y R SR MY R issues

COpBQIANE & teMBESnIBRH 186h EdhcOfiratoh (1 NIRéRSS lezaﬁtagomst (SB
jUnel l). The cells vverghharvest edt with PBS/ 1 nM EDTA,

cfémlr&éf UdutolndcorRetndis arid; B-(PBSeridinyDetaylssisr. i) Vs added

Ly B M)y S BB S Ropatd ), BN i
aanty abomibf-iBduced bal:bgaheil (1ﬁpte_=hgdt)xca>utdfberreve(r®|dg m8B 248,18hecversed
f 5.cells/n d | eft 5
FRicBesn < sher dnftaa b 055 hnBae Pase b rodgriduced
I3t ated by addition of the cells into plates (12.5 '

[ /well). After incubation for 15 mnutes at room
t e rrpe rAganiss activgty P tasbepmpoundowsgeongaaeibyt Rfesmcybatuxghtﬁsues
Rad-d 1)y e Letf
e
f ioLﬂ@é BRES Iﬁﬁﬁutbﬁﬁd&'@i’e e\Rd{thahdcabahollpti®@ad catve Bas Tisagts must

ﬁgﬁc g;l}qeléln ragatégﬁ?@%al?%%ﬁ%;géﬁwggg o goltngg %@%%86 in one
HIREe (8X&rigatddaRitBAE tiitorBibund iPfhe PRRMEIEBR 208)1 868l Ay

separate tissue. It was not possible to carry out a curve 3 i.e. 5-HT curve 1, followed

by the test compound curve 2 (— SB 203,186), followed by the test compound curve 3
(+ SB 203,186). '

Agonist-induced cAMP elevation in human 5-HTq, transfected HEK293 cells
Human 5-HTg) 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/m] hygromycin B (Gibco), 100 units/m] penicillin and
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time 50 s, window tine 400 s). Data was anal yzed based
on the ratio of fluorescence intensity of each well at

Wg?ﬁ)%g’rzgﬂvgnd 665 nm fol |l owed by cAMP guanti fﬁ(ﬁ}gfézﬁ)(ﬂ/oonu

standard curve.,, Enhancenent of cA _
production elicited by eagﬁ'conpound was normalized to
the 20 anount of cAMP produced by 1000 nM serotonin

(180 gl stveplomyompounds of Exanpl es showed 5HT4

receptor agonisti ¢iivity. Human dafetilide bjndin

Ve IR P o1 B P bies OB e greme\l%dagrbégs? BEAmA |
Vbt buBUB Ry zed3TS RO a8 ShiRHnfE! foP n¥RaParRIABD BAIREHE
in 50 MM Tri s-glzcﬁ (p}-@.%?ata 4C) and h]cl)m)genl zed e
usdubgted omemightiel d Pol ytron PT 1200 di sruptor set at

full power for 20..s Qn i ce. e.hao nates were
o S T S I S AL R e e
REH BBS/1WEBVED TR Nceh@iFuifa and 6dshed (TS . 2adhe Bdpthning of the
centrifuged once nore In _the sanme nmanner. The final

pesayeeel] nelietavasaasyspsradertn DMENA suppismespiedayith 2mYREEBES, 10

R s e e S Y

usacenfntial Ok 167 celiw'nt mad fif foats indmsesvih soons tethpbrature. The

FE2h5b Roe SEPY Rl Rl 08 s DA RS, RS ©1
REohBEORG A 9 QRdAds at #brPleiRrA@ades THYH Xa0) wa?hatl{ﬁd R¥stop

assays were conducted in a total volune of 200 ul in
ghe wettionfRapbwell) apddin platgs were le far 3@amipuigh alsroomytemperature.

' bat ed wi th f - i b .
v taSin e bR esspeeab L AV s BB A g mace

Ricedrding ko fiRmbRftufériihatictidn. ATVDEEMPRIlelidcdnter (Wallac)
Nonspeci fic bindi ng was, determ ned by 10 uM :
Jersatspq fogaeagiret i (FFItRORGEH M eTETLON 698 B2 0am s ley
ttgﬁgr'g(peg i H@R 460 Fggzuum filtration over 0.5%
presoakéd G-/ B Betaplate filter using Skatron cell

Haty we$ exalymed hase On thel ratio of HOtescar@e mivensQly of ¢ackivieltpC62) nm
pH.7. 4 at . 4C. The filters. .e dried put .into sanpl e
B2y S anR ployetPr NP sl aie SsropRitat iy
tRHhatceh@nt b JAVIP PRTuctidh clictidt Bteash bhmY¥undaeas Beinddlized © the
counter. |IxXERC assay HEK 293 cel|s which stably

eaat ef ¢AMP prodersidtyad8P o swmetamel(Siggae used for
el ectr ' j t far. st.abl e
Er ans! ool EhRRE G phS Ko AR P RRR AR kP
found el sewhere (Z.Zhou et al., 1998, Bi ophysi cal
jjournal, 74, 230-241). Before the day of

W%W@ngﬂﬁ?%e cells were harvested

Human HERG transfected HEK293S cells were prepared and grown in-house.

The collected cells were suspended in 50 mM Tris-HCI (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-
HCl, 10 mM KCI, 1 mM MgCl, (pH 7.4 at 4°C), homogenized, aliquoted and stored
at -80°C until use. An aliguot of membrane fractions was used for protein

concentration determination using BCA protein assay kit (PIERCE) and ARVOsx
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fromculture flasks and plated onto gl ass coverslips
in a standard MEM nediumwi th 10% FCS. The pl at ed

wf)%&s?oz‘{‘%Ee stored in an i ncubator at 37C malp

tm)sphere of 95%®2/ 5% 2. Cells were st ud’ﬁkﬁ%ﬁﬂ/obﬂu
betvveen 15-28hrs after harvest. 20 HERG currents were
studi ed using standard patch clanp techniques in the
Wikt eeadéti(Wallacle. During the experinment the cells were

superfused with a standard exter naI i on of
f oIpI oﬁ‘-?@n%?ﬁ%swqr? qud(lm vo m o(%kgﬁt) ulig. 9%(%%){1]@&%
Efngg tes%'corf% 9?%&3%@0@&@5%2@ IBH 3?[] ﬁoﬂtﬁlﬁe NaOH.

recor di ngs was e using a-patch clanp
vtpiarmamt; final$ i) zuid 16D plébf msmhtame hoﬂnag@aa (28 proteim)efor 60
of. 1 25 3MChm when f] h the st Qdard Ibﬁﬁ
Shiviiter 31705 TPRBS G Nonsieibh ity (iR bRAFURE o

WE de 5’& thMaiEh1%ondenBatisiERle@batibg; wﬁ%&te&ﬂ'}‘ épid vadiukn

Only those cells with access resistances bel ow

| Jfﬁwszoxmv@r 0.6% presoskesk GFBRetapiatelitenysing Setap edbbarysster with

C%Br ! ﬁ%? r IO'}EIOItIe(tJ 213\4%?%(’31% g:ﬁ ?ﬁ'a’?‘h‘%ﬂ The fﬁltgrg O%erc?\%ned,

NSAt T o Was app maxi mim o
| pdkats b plebidsand fidsd dﬁn BetablaveeScéit, RadicapivapbamndQo filter was
access resistance &}gended on the size of the recorded
<oupieh path W allacRetaptietoudfctser i es  resi st ance
conpensation that can safely be used. Follow ng the
achi evement of whole cell configuration and
dukkd aisant for cell dialysis with pipette solution
(>5m

BT Ml T —

e PKIECHIRAPI ABBcAWRIdENt The thBBodolody R Stable GbfTedtioh 51 s
fol lows. The menmbrane was depol arized froma_hol din

poeete irafERfcellgeamberfpundaiserrhpis(Z 17@99 gkal, 1898 Bjgphysica

SC
L8 0,065 SO bt ARG Bt S s
pﬁrmm oultire Wasksappplated onte gass ebverglipstin a st@m@lr@/MBM wgiwuwﬂh

ﬂyp B e THY Paied Bl wete sPROE SR ifeBp A 7o Rntainsiip an
Chitnb§fherel T 54TB WEO,. MREHN kvREb stédIEEbetvadl 15-Ehedatdr harvest.

current responses were obtained in the external

sol ut iBERGvunats weleGrsiss imsetandandpatchclampiechnigueeinths
S\%o%- %mnows dﬁt?'ﬁ'lvl tﬁgex egfneﬁt%g lfpvﬂargyu @rfgs%ﬁ vﬁ{haal dard
punp. Provi de Rereh Nt ral I'n e 1
aexpdrhdl golation of the fedlookcamositioh (mb@plsia@le 180y K C@ied; CaCly, 2;

Vgt TigSa0osy, Tos I St 2 rmaSeon, “ VG il Sioatipergras
Txhsdel&lﬂ:n dpatd¥e 1R ath PGk &t AR A pAtBxepp bR WilidHCHhvE W R YdnBEof 1-

dt
sol uti on Wwas passi ng throug ﬁ the tube from solution
r Bdehyovhent fgledvetivthe sia@ﬁarrgmédmglauhvm af thiy éolbwmg composition

RO Sl e & M ot GERERC R AR 81t 20l ion

cHRFHRIse vals! witleReBR dedifical bRt S I &Qlfh’éﬂrt&diﬁﬁncemlGQ was
There reversibility. Flnallsy. _
accepted for further experimentation eries 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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the cells was exposed to high dose of dofetilide
(54M), a specific IKr blocker, to evaluate the

“jonz?»ﬁf)osz'lésbve endogenous current. All experi rrepéf,/lﬁ%&%oﬂ“

per ned at roomtenperatpure (231 1C). Evoke

menbrane currents were recorded on-line on-a conputer,
filtered at 500-1KHz 20 (Bessel -3dB) and sanpl ed at

12 iidard reiltage pﬂnmcphwmpphafm thall tb ieeskeanemirasguerefitsC The

data anal Peak current anpljtude, which
ot Batalf! e il e membreniuas troelBrd kppagolipe

t RRertRIPUBERV 16 B0RANM b eRR vk f&ﬁb%vefd Vd%Ldeﬁangf
anplitude was cal cul at ed under = control conditions and

i Yoltaberapipe(sate 0 SmOf maec(ly badkep terioldiegpaasial. ofTheNOItage

eac 5 ex S_.obt ai.n nor mal i
AR e e O S

I s@édjlﬁs XX 1808z). Wree empEuls of the peikarrentidlicidd atdlnde40mvi diRing

presence of drug and ICis the nmean current val ue

e SR At measuesdn d PrFofiable exkad aireent exepensesupre sbigaed in the
pcg\rtérﬁil 'Egﬂug ort afeﬁﬁferkﬂ ?réﬂﬁlvfs‘ﬁ‘ﬁﬁﬁé gtgﬁd ex%rnél'sgﬁtl%t\’?%%gphed

control I'C mean 1 n each exper
dief ﬂ(méd nas by bperigalid fumyl. Phevidddutiste Witk rhhi]rhall chémezes in the

et T Tiokal ST e %3&%%“%8%%@? fygtest

oﬁ&@@ﬁ&@l@?@ 41, 34¥0m/vJ£‘s eLQ@ "”f'%e 10 min

&
pot ssi um phosphat’e’ buf f er H 7.4 C on
gergd eplwdefl thegime whlchfheppiy.aag Bdlnﬁowwpasmg/\ﬁmugh thettube from

i 53elattdh BiegSedtERe Bbhes Frin SR dperPrioE gt oo to

0the bfmpditd 8bTufb® iva®iofetiR SinGifiePthe Ong dHEen#@son in the
collected at O, 10, 30, and 60 min 5 tine point, where

Phampben weHkreached the aligmplingepnceriratione  TkrenreNASblitia Finally,
[ P4 r
B a0 U A B AP
eﬂv@luatedh@ﬁserﬂsmvbleﬂm)gemmtcunﬁm | ected aliquots vver e
extracted with acetonitrile solution containing an

i nt er {3 SXRCHAWAIS Ve pratosmed FtﬁP?Iﬁtt@HPeﬁ?‘tB’teét—%*\ka@ $yaked
AdQWbraRe SRRt Wil Fech B0 Bn-iiBEbn 130 r. filterbB Gt dﬁ@nﬁﬁlﬂ] d

concentration In é super nat ant I\E}gs freasur e
L{BehdBY 98B st mnpléﬂm HﬁqHz-usnfgethwpitcieclmp ambhﬁerraﬁdi alsyecific

plotti t he natur arlth of t eak .area ratio
Pt i e L P i oy igh Sttt Srand 40m Y,
Qf'astrﬁﬁsﬂlﬂe@foaneQﬁ%ecofrr!lﬂutetrhr ough the-points yields the
rate of metabolism (k This was converted to a hal f-

li fe vdhaearithsetig nfegn P%)Wle i vadpes of enplitude was calculated under

control conditions and in the presence of drug. Percent decrease of Iy in each
experiment was obtained by the normalized current value using the following
formula: Iy = (1- In/Ic)x100, where I, is the mean current value in the presence of
drug and I¢ is the mean current value under control conditions. Separate
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 uM) were incubated with 3.3 mM MgCl, and 0.78
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15 Half-life =In2/k Method of gastric enptying nodel
inrats: The effects of conmpounds on gastric enptying

' re exam ned by the nodified netho A
w}Brnzgész(fz netal. (J. Phar‘&acol. Met hods 4, g%%?%a/opNu

(1980)). The 20 test neal,” nhon-fat caloric neal, was
prepared according to the nethod of S. Ueki et a
Ang/eli HILMF @B D01) A 0@ niké potadSurhy IphpsphGte8nBR2E (L 999)s) 37°C on

| GS-SD rat le, 7w, 230-.270. wer e purchased from
dﬁgﬁﬁégewéé %Maﬁeapé%e\(’fv%%@m%m?ﬁg%éﬂlbwpw& FouRsed DPRP450
they £pasy ?gﬁf’-‘ SNADE! wAD@nWeRIe@qS thd Rkl in t g'd? th8®450

experi men rats were fasted 15 hrs before
esrpep.i remeliquotiof samipdesed PHH@ groap oess Sollertagadtdy 10, 30, and 60 min

Forty-fij m nut.es. 25 pri.of. to the start .of .
5Bt i e L P B ot et S e endJaDPE et o
@k SeacisrOfittatel STP 488 eedup. FiaMalifhdtraamprE of Sol-Pesd &8tp was
meal admi nistration, test conpounds, cisapride or -

vesicetpd ahel® apd Hedmin Amerpappr SpHecied aligite wers exfrasted with
=8.: i .0 1 i .
(RS ol Phiog 8 it | R BuBifl il e

f spun t dvevre kp eenttifige . (2600 spriael £ mginy e 8dmppfunt h@nt@fdation in

neal b avage an r eturned to the cages.
_ TWPFW‘%HHQ‘%F( ?EPSQMSMFW% nistration, rats

Ver e Crifel 1tk 110 Wrafdl Jv-R 6BRREH By pfdz{ﬂldgmeqﬂuﬁamghhﬂﬁ of the peak
| aparotony, the stomach is ligated at the I|ower

exredptatig of Formphinde/tinternal g®)dariicerayg ltioreu s Th lope phithe line of best

st.omac S_Lenoyv nd 2005/.02 . _
SRR SRt P AP i Lot (B s psesnarpp ar
tlife vk ghihg BoldwesnNetubiien: of the subj ect being

treated, the di sease state being treated and the
partic@ﬁ%ﬁhﬁéﬂﬂé/éf adm ni stration chosen. However,

for exanple, a dosage level that is in the range of
fromO0.06 ng to 2 ng per kg of body weight per day is
nisthod e igastoic engptying ynedlel inrratst eat nent of 5

inf ti.on. The co unds aof the present .invention .. '
b AR PR BFOIRE IR n ST S TURE DL e modified
PRathsBSED! A G3dobilerf 8041 40! IhafAddol. M&héts 402 UeTE @oBY)). The

either of the above routes previously indicated, and
ste¥t ek ppwrifad CRIQEF greak Higs prepaed aqcerfling fo theymeihadpES. gkl et al

wﬁéim..%ogeﬁ.ﬂﬁmﬁpgggfg%%h g.%'zépltgpgp.t@%-@ﬁ\t&g (Male, 7w, 230-

t'hérapéutic age e’ rnve can
L7t g) weteepuechased fomiCherlssRivetlypanf (Adduief)er Ehése das age used in

forns, .i.e., .they may be conpi ne ith various

G PRHEEEISE S 2P e ateeb DA e « TP RS Eneoih v e e
Of 5 hr§ BEIbR!tBe e qRARMELEDut 41RGRAGES acdelA6 RRer. NBEH-five minutes
candi es, powders, sprays, creans, salves,

quivptesthe steitef thej expérimaent, wasérsyaspersoesl, franptheaags to prevent rats
L TR —
Sodapldelir] veBidtesw & dbidd!Iver & 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
retumed 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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15 sterile aqueous nedia and vari ous non-toxic organic
sol vents, etc. Moreover, oral pharmaceutica

[Ljons can be suitably sweetened and/o o
W?’I%%Z@géb In general, the,therapeutically- eﬁqgﬁzpt{;éoonu

conpounds of this inventi are present in such '
dosage forms at concentration |evels ranging 5%to 70%
hicesrifhdocupdedbadia® iyonlBtwieight £A%oBYitivR iof tHe. subfectiging
oral adm nistration, tablets containing various

deatedithndiscase stptesing ifcated apd the ppiticlar roarts of adsanisgginum

 SPOER! SHoRBIL HILEARO Ak tiee dBNLASE L e RORRRR LR 0.0 he

yCi ne nmay be ng various - .
do 8 inrpt g kg nf Bodyuediglt pesdgyrie mostnidsirgblyedraplped/for treatment of
pot at o or tapioca starch, alginic acid and certain
Eg#BFE 198; | j cates, together with granul ation binders

i ke pohy¥driyduRYs 6ahé SiR8&: i URIRSRay S @hihRiRAOalR: or in

acacia. Additionally, lubricating agents such as

- weyhisetiomih pharataecutisaglyl asaeritable garriers of dinantsdnieithar of the

S, ILENABIA Y SR el Ra 4R LELLI DG BRSSOl single
conpositrons of-a Si ar"type nay al sO be enploye

a8 nfultipi€dsses. N Moteqhattivulaly stht 8svel fHefipeiti €skeARtof thetinSention
this connection also include |actose or ml k sugar as

i be amipisiredipIaceide rricRepghierepiglosager{prané e iRy anay be
\V628ined WRB Y ari SUSHEARARRSCARY dRbtabll lifdr SurES il @R iIfb&lof

for oral 30 adm™nistration; the active Ingredi ent nay
thablers chpsuled, lnkdnigesy frochegshasdiermdmnipoyders, sirkysy oreamg, salves,
agents,.coloring, matter. or dye nd, if so desired

SRRP SR tish B by besiend BBRR G iegEin pdnegus SBpfiSions Tjectable
sOabMCEliMist §repsCihdlink URO! Sudh cAEibRincleddwndldiluents or fillers,
propyl ene WD 2005/ 021539 PCT/ | B2004/ 002741 43 wei ghed
cleyile agpequs madéa andyispers RoRstonis opgsricsalyentsneiad Morepver 9

A0Sy Wi A5 5! Rl CR AR e i, 19
@owrdlj thg thenapentdally efimttivieadmpatmeis of éiaiaventiog arepresent in such

rtificial mss, gastric enmptyin ate for indpvidual
St retas Rk pran byl Stang 1h A b Y gt ettty e o
Wy wéipitwei ght of the test neal. Gastric notility

I n conscious dogs: The surgical operation in dogs was

per f or hefcprihadpraeistrasions jablgtspeptaipingofarigus excijtents sugh as

R

axd plyviae niay bt lempinyed lioag with tvidehs df siltegriins Bucteasestarelt and
J..Pharmacol . Exp/ Ther., 257, 781-787 (1991)). An .
&’(Fi?%@? COT- PRfaIOI0E APLRce Stredy aletmic agyt 3d) ?ﬁ%@r‘@mplex silicates,

¢PetRl th loYank MBbABInGEks Wik BoBvin} b Rirflidod 8 USRrdksO  defitin and
transducer on the gastric body, and fasted overni ght
geackr:  tgiditimally huichmgasentFisechys snagnesiymisidaiatss sodivm lauryl

gl?l%é Mgl%laye 5&6%%69?956% £t tﬁb%tﬁgf ££I¥OS%¥.8 t §0ha compositions of a

similar type niay 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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15 for 8 h after administration of the conpound. To
quantitate the change in gastrointestinal notility,

whRBERE on cur vee: duri ng gach 2 h per od di 0 HEROEjere

t he peak height of interdigestive mgrating
contraction. An evaluation in the postprandial state:
Amtighedds AYer eftetthestomatt wad sieheddnddinged Wwith 0.929 salideait vas
g@gge force transducer on the gastrij.c ,bodg, and_ fasted
o thitacp Wit e BFspeie reraqyseanty rErfss Lipgidpd distehed agam (B).
L oy bi¥inafe taRAHGEHd R | 1% Yt QA1 i i
TRAL bt it el g bt obl B i
Tiate fomistividuahaitnils was aalsulated by thedfomsily. recor ded by a
telenetr temfor..8 h after adm nistration of the
c@%‘ﬁ%ﬁ%%@?@/‘?ﬁ%r"fﬁ?&@% determined to quantitate
the change in 25 gastrointestinal notility as the area
under the contraction curves during each 1 h period
di-astrie anatility imecompeipusdnist t he contraction curves for 1
efore; L N bk Lan. - Lhe S
PR O TR Ol e B S P b edp ERRE R ct a1
ViGastratepdlt Jpar, 12JE756283 (1977%). Tht effedts e tedt @PinGednds 01l gtsdric

to mammals. I n general, these . ¢onpounds.are nost
LI Mt 4088 HFTTamiRedcpyithe RaRed THod s Toghida #i¢lf r om-

'0%.$h%ac61sﬁx£5ﬁleﬁgzﬁﬁﬁsﬂ.az7 (oeferably from 10 ng to
500 ny

per day, although variations will WO -
280 YD 21168 & hETdsted200et/ DEDAE wetdclgbyicdly, ingpllantssirwith astrhin

' ik mbi pat i ons, t . t .
e e s S S PR e e P B e e sent
| experithe@n The gstritehotIRS JAB coHtinDOBBecsitd BY a tolenRHy@04Sm
propyl ene glycol may be enployed. The aqueous
sfer 8 %iagﬁsad%@éqrﬁlo@é’f e qommoyndy yf Focquantitatsrthe ehaaps ip

%@amﬂegu{il ReaESSHE ﬁ&%&é&%&d%hﬂp@& layﬁlrétarécaielﬁlﬁér the

rendered 1 sotonrc. These aqueous solutions ar

swintradioe cluyes duringzeaend hyerioyg divided hy therppals beight i énteridiggstive
solutions are suitable for intra- articular,
irﬂigfﬁyﬁﬁg%tfﬁcg?n'and subcut aneous i nj ection purposes.

TR epileioh ai the Potprandibl stdtére SLnisRlsUhdre BEroHRAIBY ins8fdd With a
conditions is readily acconplished by standard
pirargaess doreedransducaipryilie sasiig pody. agted] @¥rowightawior todthe

i 4 LAGeR! tp s@ﬂ%dﬁéﬂﬁ&id wa% fndkccéd b}qee%lirfg%ﬁ? E&{d%e%l o
adhini eter the compounds of the present” | nventi on

t ahadddythevsenpound e indginistdredPrirditer: y The rdittic motlitgfwas
t he . sKki

and i,S preferab e . done by wa of
oauey EPrded b5 gan bR bl fob hiten Fam R e,
Ildgm%ggm ;iggle b ildSd RAARIGmiRE S FRmaHEd G8knpas | ce.
gastromtggmal motility as the area under the contraction curves during each 1 h

period-divided by the area under the contraction curves for 1 h before the compound

administration.

The compounds of formula (T) 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 pér day, preferably from 10 mg to 500 mg per day, although variations will
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The invention is illustrated in the foll ow ng
non-limting exanples in which, unless stated

W%@ %539 all operations vvere carried out aj f@[}ﬂj@'ﬁzul

tenperature, that,ds, in the range o
C, evaporation of solvent Was carried out wusing a
rotary evaporator under reduced pressure with a bath
t @pgudrgiycsrie and varpus tiké Cordfindtionk @redof.ons -wer e noni t or ed

by thin |layer c h tlc andrectlontlmas
ate gi \F@ﬁPerSIateﬁarFCE%lP gﬁl‘aﬁ %‘m(leps : %@ comA fiRePTESTD. )
%V@rﬁloﬁﬁz?eﬂ{éi? %sﬁxﬁ%@ﬁ’eanﬁﬁﬁi é‘r'IHB ?%;H&?%lexgee% otl mla be

different nelting points); the puri
a¢rhployesio| dhe elqu?ompmlmms sl b:ssutaugt bhfferad (prefazablyqﬁ%) if

of the foll.o ch silica
PLrshfSiiad i e SRR S derid Borohit s bl e e
HiaTtble 26 lﬁdra?\feﬁ&)s inj@esch ;ﬁﬁ;&fgésr OBk loYly séludrRake SNEHIE orGintra-

resonance (N infrar absorption spectra
mularmngrraeawavly%m sybcyiEIRaRs Injecti e Pupgses. a ckiiearenasgtion of all

Y es
o oflrigay sl e o BNAR : Bhany diShERLLY By BhBRT
upharngadéaﬁcak teghihiijoss vmll ki@ (1@ Bdsel B01lerkin theAST Mdditionkly, iit is

Si.lysi a, Chromat or e DU300 no 30-50
A5 POSEIDIa 1 AL R SRSy of4he BYbteR! fbgiondpRicall When
OEéa%hg %ﬁlaﬁﬁn@oﬂyr&b&ﬁﬁbﬁsyof@ébsw ﬁ)d tHR ty%;@éf&tawmtd%ﬁe B way -

a Aut omass 120 OL) mass spectrone
L@mm@ojelhqsmlsra@éess«pemm anddheliierBI dccondanse ot thestanderd

% I\/Déag1 rs) mass spectroneter or a Quattro |1
(MEEPBEEE Pﬁgﬁ & WD 2005/ 021539 PCT/ | B2004/ 002741 46
spectroneter. NVR data was determ ned at 270 WMHz (JEOL

JNM LA 270 spectroneter) or 300 MHz (JECL JNM LA300)
uE!“ﬁQP'G&uterat ed chloroform (99.8% D) or

di et hYﬁeéH ngzsh &*ﬁnﬁ&%téq% e BRowRL Bt inHRH ples in which,

i ndi cat erw se ative to ‘tet ramst“hy Si ane
(B sttediatiteewise] alkopgratiansiwene cparet Supa roam bt arobiettpp) ;

Eto g’\é’g%}%é? %ﬁt s?_u}a ?%z}enéf %% llg Eg qdé,aq,v?%qararxtle% o% S%I?xi%tr%g%set 'eg out

biising=a Rt@9 Evapbior unferSB@td Bred@i€wit @ Shith@€én¥ratlire of up to 60
Shi mazu infrared spectroneter (IR 470). QOptical

r &4 ALACBARS WP BroRieRst b@@luéqy%chaoma&m@m (ﬂC)aapé regcgjpr mes
P
B e e DR s T 3 S

Xpohmatpim aclyoesatten dffferdnemeWnigtpomus) athe etmechire asdprpite of all

ORI shERo St PEre 2t By OO GIAYDE (ERpiages 0o

Stk kitisd ge@ B0 G0 PEeRbated MEC AT 02 M@ES RHS P4}, §edotfed HPTLC

anal ysi s pac |ng the powder on to an alum num
s@lﬁfﬁs)emaaﬂ aﬁmtronm ryséagr meansiigsesopnge VIR, 18628 rgsim

aﬁgoﬁ)ﬁﬁg g negtﬁa ?ﬁ) %@o@fx%lga? & rpo%xldeis é’ﬁ?;‘? dﬁﬁbc%\égg’t)&ﬁ?)rpattem

usua
PWleids)arclgib éxt Rk (1Rgshrativil pufpiistd dﬂly t eMl4sh)chlunth dhesBaTO Schphy was
mg(m ] ligra

carried out Using e)rc):k s111<:aI gel 60 (230-400 mesh ASTM) or Fuji Silysia
Chromatorex® DU3050 (Amino Type, 30~50 um). Low-resolution mass spectral
data (EL) 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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15 (noles), mml (mllinoles), eq. (equivalent(s)).
EXAMPLE 1: N ({
roxyt et rahydr o- 2H pyran- 4-yl) rret hyl
w%)l%éﬁozgg/g 4-yl Y met hyl ) - 3- 1>CT/1B2004/002741
I sopropyl - 2- oxo- 2, 3- dlhydr%élF+ben2|n1dazo|e-|-carboxa
.m de hydrochl oride N1NN OOCH NHC 20 Step 1.
tspettrdBdtyd NMR data was determined at 270 MHz (JEOL .TNM-LA 270

({1-f(4-hydroxvtetrahvdro-2H ran4y|)mat |'] pi peri
(PR RN A At BB SO vorg dOMESFRRIre: (3 8%

| T18)I %ecrﬁ| {hﬁ/ﬁglféﬁhé@ﬁg Bg {)%Pr% e\':frilgéﬁ 11}’d1cated (gﬁerwme eSatlivcre] to

nietrhaethylsﬂm ("SMSQ ds liltEGHaIi th&m%@ iirr oerfs @eﬁ}ulhmt @pm);(c‘bﬂvﬁltlonal

124 mmol , .25 Sat gichettiar et al
| Fﬁ?&émwewgmam = S@gﬁ éoubiffss o 'i%rﬂo. smrtef m = multiplet,
t&ﬁ%f@hua@ RNQBotral e HeXdéEoy\RShikRaAL B g&%o&sefer (IR-
The vol atil e conponents were WO 2005/ 0215

o, 2D OUtiPag WerpIneaswred veing g Jésa@dmm@mlm Polegimeter

SRR AD, P PAAPSELAL A D Tl o

CDTR otvaer Xoyayf dlfﬁamtnecaa fistedl withe@ rayhatit saesle dhdngerda 2 theta-
m xture, of hexane_ and 2-propanol to give title -

c@ﬁta@eﬁl@mfzpr Jegm dewz%lc%s}lt% aéé?@ﬁﬁ@é%onﬁ%@ﬁtor gnds
(ERMNAE coupte? ’I(M'é'afﬂ'qile WhsBrepardd 46 an%f?%l%li&{?pé%ﬁ#&nﬁr on

1.23-1.31 (2 H 9'H s),
2to27-afinBgum (sdmple hn)d,er ZhB SpRiBéh W& nefatad)by 69, Mpnt And-cahned

J=6 Hz 3. 70- 4

éﬁﬁm %zmé Syg%of’f%g #ﬁ%% ﬂﬁamgg% P. &’8&1?& pogat), m.p.
o B ard(s

?%&?Amﬂ%%%?%;ﬁ%.m%%ldfﬁ&%ﬁ% (e me(milligam(), ol

yimples).-rpmol @eErpe! Mqu\(ee@wejep@D

EXAMPLE 1: _
N-({1-[(4-Hydroxytetrahydro-2 H-pyran-4-yl)methyl] piperidin-4-yl}methyl)-3-

isopropyl—Z-oxo-2,3'-dihydro-II-I-benzimidazole-l-carboxamide hydrochloride

o
S 0
N>=H N
o
N OH
HCl

Step 1. tert-Butyl ({1-[(4-hvdroxvtetrahvdro-2H-pyran-4-yl)methvlIpipendin-4-

ylYmethyl)carbamate

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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To a solution of tert-butyl
({1-[(4- hydroxytetrahydro-2H pyran-4-

wﬁ%g@;ﬂ%ﬁ)}#] p| peridi n-4-yl } net hyl ) car bamat e (59C'§1€B2904/002741

i n methanol was ,,15 added 4N HO in dioxan
(200 nL, 800 mmol ) at roomtenperature. After 4h, the
volatile materials were renoved by evaporati on. The
resiobed buge\apmapdimatsl thasesulfing cisgius aflexhs\prdcipitdied twithl a mixture

er/ met The precipitate cal | ect ed
chidbexanran] aitien tie ROt R selerealy Bissen At

éx%b@ilﬂz&i Wi @ nitk b i rhe B 284 tzr;ﬁls;sa@gl toWiveltitle compound 14.2 g

| or onet hane/ met hanol (10: 1) for 4 times. The

c(dﬁ%)nedcdpgeﬂﬁlmWQMase was 20 vvashed with brine, dried

r S entrated to give 24.90 g (99% of
?%@(Egg% i%b?%)g as pal e brown anorphous. M5 (ESI)

Nha.: 2A9C(MrH) . 1H-NWR (CDC13) S: 1.19-1.28 (2 H m,

44-1.63 (8 H, m, 1.65-1.71 (2 H m, 2.32 (2 H

-NMBECDZ1:HP: 1.23-131 12 H, #2,)L.49(9F7, §).2.1-1.69 (YH5mY, 227)-2.38

%ﬁ%@ﬁéﬁ%@éﬁ%@ﬁ?&%é@é%kﬁéﬁgﬁ’fhzﬁ*;d%@ﬁ?#flp LS

- AnMl cmc@%mlmn&zoa - XQBLAPVH; E3DX0O-25 B Feindv @1 62.07; H, 9.92; N,
| H benzi m dazol e- -Carboxamide HO-N~O N NH N

l\ﬁD@NCO O—I AV 2005/ 021539 PCT/1B2004/002741 48 To

1 880 23 0 8
t??%ght'lhj[g g - ﬁjﬁg i bﬁahydrofuran
3

(300 nm.) vvaé)Hadded tri phosgen (38 od30 nmol ) in

o 2B E S B entoc 1o

mzméﬁﬁﬁlp&?ﬂﬁ ﬁ%méﬂiﬁﬁ%ﬁﬁn% (9(5 28 g, 153 mmol) in methano! was

4- (am nomet hyl ) pi'peri di n-1-

yﬁqdnéﬂNqu:I Jéltdﬂ@hy@@@o 21, 809 mmal) giroqm tempperatee. Aftenby the
4
urEE e ot PR P Croabilfl B Mgty 4

Mppetipitted Wﬁmm;etm emeﬂ/m&tuml \(\m) Mae pedipithte SAECchltvctedand
After cooling, was added to, the

n#dded fethe W?ewﬁ%esi@hlrl‘éa%gq e(?&(} LY Sepdialivn The mipturs vep sxigacted
( éﬂg gfghv i‘%metixgle]—xﬂ@chﬁ?ﬁ gl Sfoﬂ”@fuﬁeé"@‘ﬁ@ @&11%&&‘0195.&18 Fhase was

drie nt rat ed
washed with bnne dried over MUSO4 and concentrated to give 24.90 g (99%) of the

title compound as pale brown amorphous.
MS (ESD m/z: 229 (M+H").

'H-NMR (CDCls) &: 1.19-1.28 (2 H, m), 1.44-1.63 (8 H, m), 1.65-1.71 (2 H, m), 2.32
(2 H,s),235(2H,t,J=11.0 Hz), 2.57 (2 H, 4, J=5.7 Hz), 2.85-2.90 (2 H, m), 3.70-
3.81 (4H,m).

isopropyl-2-0x0-2.3-dihvdro-1 H-benzimidazole-1-carboxamide

e BPSvacVe
N
A
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resi due was chromat ographed on a col um of
am nopropyl -silica gel eluting with hexane/ethyl

3 1) t 31.3 g (67% of the t
WEGHAARR 2 A whi fe S0l i dog i H @mo(ows?) b Emgnaggozran
(L H brt, J=6.0 H), 896 (1 H m, 7.41 (1 H m,

7.19 (1 H, dt, J= 1.5, 7 7 Hz), 7 12 (1 H, dt, J=
1.3, T7Lo7a dtirded rixfide ¢f1l-ishpropyitled-dihjdroR2 A}btlzimidaddl- 2409,

s Chomotd99, . By 02880 24 b {0 mmoland Gietyiaming 544 L,
139@ %31;1011 Gh fe&alﬁdrdﬁman %30%“&5& dacﬂF p(}%é 3%%5%% 5 M% (Q;(n’lztﬁbl)) in

. Anal
thrqm{droﬁ;raﬂ (?@Q nﬂ?) grad®aldyl at réom mdnp@;ltuMThéh, the, mixfrd®as

e’f‘tﬁi Eﬁ’d F@p&?&gﬁv%?ﬂ%gﬁ%%wf& Uf(srinppethybiperidipgd -

ﬁ]mﬁﬂhym&daaﬂyhrﬁzﬂ-pymn-z; ol éstep 2 of Example 1) (24.9 g, 109 mmol) and
I sopropyl - 2- oxo- 2, 3-di hvdro-| H benzi m dazol e- | - car boxa

rﬁl ylﬁgaenec(éﬁ Fibe 1 s i dxtry e e (500 8700 ofesmdded tothe
{'u4e %@fx 8?% gur%%t%@, nWag [h%t%cﬁi tRYeE I2’0r46h. After cooling, sat. NaHCO; aq
rvmmylﬂe)d 18-thesmputwopyTheZniatuve YaSextidoed mathldthyh acszateai 30z0l.4).

- hanol (150 nt
TS R iR SO RS 4T Pt G (T DS PoTBFGFA, Tho
tr@émﬁrvaéslehﬁoma‘éégr hed 8% eoluhﬁ%ﬂéﬁhﬁ&ﬁré;?yl-gﬁksgél% wind&lifh

renoved by evaporat| on. The resulting anor pRous was
Perariefstina retatd (3: 1do stndlL Adi 678 Ioé theaitle cwm@omdeasuapvmwsehd
recrystallized from et hanol /. di et hyl et her %}{1 e%
{1 ,Sm),719

O1@ad 8450 g Hy brity £=Ocfiial @6 45 Hamp o - :
f—IE)jVs L =
1 ?ga& 70 ?Iﬁ i ;qzclt?%[egti 757 1f1? *-ﬁﬁ?)’sgﬁ“n%]ﬁé%‘f y=p,0 ),
(4D8H1 Hyjbr sB 3 18-33444B H.3n)H3.16)2 H3t,60- Q0 H2),(68H2 H)m), 2.20 (2 H,

bu9gtady v et oo Gut'san 7 g, Sy o p%) W, 9%7.b

PM& Qﬂz(@]l(‘M%)JSOHZ) 8.86 (1 H, , 9.61-9.81
(Eﬁ) WO 2005/ 021539 PCT/ | B2004/ 002741 49 M5

@E@&)Ca}ﬁdzforﬂéifféf«h%@“ e4116; Bal £6; N Gr01chowgis N4 64 63::H,
9975g %59 oH, 7.55; N, 2.00. Found: C, 58.81; H,  7.57,
‘Alternative route to synthesize

MW@&Mmm-évl)methvﬂmpendin 4-ylymethyl)-3-
TO- q]fb%ng%{rugazole-? Icarlngacrlr(fl g £vdk1)'ogﬂc?r%eow

1- 1( A ToYCia %Y bRbEHBEN- 9{14{*& RydrBRytéranlyaRt i biRhker i di n-
4- | meth 1 carbamate
yl)methyl]piperidin- 4—y1}methy1) 3-1sopropy1 2-0%0-2,3-dihydro-1H-benzimidazole-

1-carboxamide (27.0 g, 62 mmol) in methanol (150 mL) was added 10% HCl-

methanol (100 mL) at ambient temperature. After 30min, the volatile materials were
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) 8: 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, J=7.8 Hz), 7.42 (1 H, d, J=7.9
Hz), 8.07 (1 H, 4, J=8.0 Hz), 8.86 (1 H,. m), 9.61-9.81 (1 H, m)
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Ok HA'TT~~Ok N /ACNHH/~ OH Arrixture of
benzyl (piperidin-4-ylnmethyl)carbamate (7.77 g, 31.3

" . Subhas et al., Tetrahedron. L
w {?/02%%903) and 1, 6-di ozgaspl ro[ 2. 5] oct anesﬁfmfﬁo“%zml

g, 37.6 mol, Satyarrurthy, Nagi chettiar et al.
Phosphor us Su r, 1984, 9 113) in nethanol (93 nmL.) was
stt/IBr(EﬁIjnﬂk:mqmﬁtxperature for 20 h. Then the m xture

VALS ef | uxed for After coo r oo

B drdled e CIENAO0EHC 8957 Brp 5 100 Paeass C. #HEL 1.
rr;eg;-; dyg1wads chromatographed on a colum of silica gel
eluting w t h net hanol / di chl oronet hane (1:20) to give

5 60 Alfet@etive odute tvesynihesize 44 p@umnbrasthyd)plferidod-br | ess
heﬁhyggﬁ?%gﬂﬂ'wwyﬁnb%?li 15 AercrbsA Bl -ny | 1 t et r ahydr o- 2H
l({1- Q4G yekA R HR -y BRI i eridh

-MMM&@QQ rahydr o- 2H pyr an 4-yl ) met hyl ] pi peri di n-
4- yl | methyl)carbamate (5.60 g, 15.5 mml, step |) and
pal | adi uisi on acti vated carbon (10 Art Q%) 1.20 g) in
pretbhangl was hydroge

20 Zoﬁh. Th t—iﬂre—m-ktu s |It-|er dt ;%@a
of Celite, the f||trat concentrat
sf? ity ipmfeﬂ Fpkad eac'z Hitop kami ?Eoseob

» I
st diddonsim 0 G e o

RC37.0BRO0K Sapaivithy, mg@h@’paﬂet al., Phosphorus Sulfur, 1984, 19, 113) in

b S SRS LT AL B e

irelb@e féB H.9 1Aﬂer cdofe {HTB6M t@ﬁ&rﬁﬁl’e NeGblvast vkab retRovel in

3.52 nmml) in acetonitrile (1.62 was stirred at 50
aa%’r Jine renidie Waschromntegieohed on arcelwWevsofadwé gel eluting with

eRn Ry oA A AT1 0P 78 (o Y Bft ol

Naldrlesmpﬂ(lo rrL) was added to the reaction mxture at

cted wth
v an-4-ol

concentrat ed. After r enoval of the sol vent l\/leC]—| (1.62
nm.) and |scm| pecot am de (0.381 g, 2.88

OO — O

A mixture of benzyl ({1- [(4-hydroxytetrahyc_lro-2H-pyran—4—yl)methyl]piperidin-4-

yl}methyl)carbamate (5.60 g, 15.5 mmol, step1) 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-2H—pyran—4-6l.
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mol ) were added to the residue, the m xture was
stirred at 75C for 14 h under N2. 10 The reaction

' s concentrated and the. residue wasp
5 . 04/002741
wWié&:*/Jz‘thg tonitrile to glveBAfg

recrys lized from MeOH

(2.00 mmol ) of title conpound as a white solid.

"H NMR (300 M—|z Dl\/ISOd6) 6 7.19 (br s, 1H), 6.69 (br
ted 1H)-[(4 v -2H-i3rapod-ghibethylipipetidifie-4- 2a195xa2ni66

2 5
(m 6 T4 mieg oﬁagn cpsuigsigping aoRge D1 81,57 mmon) aid o
4Ne{éﬂ-ae1/é[rr76 Qe t3050] thitioPEh labktGitrily (1. 6By kb @ﬁﬁamfcd;"’ggg%r 30

ran- 4- ol tosyl ate To a stirred suspension of

(1015 @Benyto tlnennxtgl)e a5 addpc et AHnyoord-on B6i2hg, 3.20 mmol)

1%?% Qésé e rah %%ﬁ%??ﬁl t-;’ %n Sat. NaCl aq. (10 mL) was

Jaddkd mﬂfeyﬂe}aqnionemxdira at ﬂooﬁﬂtdﬁﬁ?ef:&ﬂilré &nd Qréhit Byer2widextracted
AcOH_ ( in triethylene '

|
e BEAOR (2. e Srer S0 Bl GRA LR RESEDC undor
Mo idmb0R JI36E L4108 TMEORT & SOR AN OiPocthidiae Yo.581 ¢ 2.85
wasodtwere eddedtto throresitteeyley mibdumre Wasrstifredhat 7r56€t ﬂoe 14 h under N,.
) CH2C: 30 nL
R RO, SR rt, s BB e, B firer bt iy Gapelized from

| Mg OH-WRfoniiiletd give d.484t 2 Co2érhg)) bofitld dbugRuhd BESwhadsblid.
the conbi ned OI‘MI c layer was dried over Na2SO4,

£ H-NMR @3 0nHzo AOEHOdS) éd7 19 §rre 1HRe6.62 Gircudl Hy ot 18 (sod H),
(‘#76%%0(( ngfds[bt Igtr?egt)ﬂ'f on&t:%a i%qm)nobh%r %[gefés-uo

(Eh, 40D), gAszl Zsl(mnmll)) in MOH (1.28 nl) was added at

60C t hen the mxture was cool ed to roomtenperature
2 Sdmnommetiy — | imethyl tetrabydrgr? Frpwran.4<ql tosvylate

%P) *“Z%%%ﬂk.%%%@?“?%%f%mﬁﬁ a0 Tie? Dws"‘éﬁéﬁg gyee!

Mdimethybether, (12.8HpL) wagssdded4hbe ecmmc@ H(¢-pdn3yteRalSrg- Mi-pyran-
7 4

e ey gl Sty (05 %2 6ot S .

(13 2 2inid)]) in2ribfylehe gl¥cst dirhetByl ethdrl)3.2 InIOSirdpwibe 4t80°@ uhbier N,.
55-1.35 (rn, 1 WO 2005/021539 PCT/ 1B2004/ 002741 51
|_’6he rgackign P’u@gre( Was glepﬁhedpnggﬂi -H( agpntibplijvalue psaa g, ghen the
4yl
grfspdg{;ﬁ(% hidelrd o qﬁ&é@%&g W Rattd Y | ANTé el diREE L Cl, 30
iBopangAN-NaObkasy. /a8 ad!ddd)whnprHable 1of aquieday blye- Was@at(bd)agamc

ga de gg rgxt?a(.jcltesdy wﬁh %Hzgl |_Ilor three times, and'\!\her comg]_led organic Iayce)r was

dried over Na,;SQOy, 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 ternperatﬁre. 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 (br s, 1 H), 3.70-3.45 (m, 4 H), 2.95-2.85 (m, 2 H), 2.68 (d, ] = 7.0, 2 H),
229 (s, 3 H) 2.22(s,2 H),2.07 (¢, J=11.0, 2 H), 1.65-1.45 (m; 4 H), 1.55-1.35 (m, 1
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stirred solution of N ({

ORI D)5 Sont opy - oxo. 2, 3. o hyar o1 B Do

10

15

20

25

azol e-|1 -carboxam de 1.51 (3.51 mol ) in ethyl
acetate (10 nL) and nethanol (10 nlL) was added a

SHY, U400 fm, DO 1 30et. tp@e dizsyl f oni ¢ aci d di hydrate 397
nmg (1.75 nmol) in nethanol (5.0 nL) and the resulting
suspension was stirred for 5 h at room tenperatute.

T; e was filtered and the first crop was dried
u%g‘émggijmfor 5 h at 100 Cto give 1.78 g of crude

AN dytatrabydrb b pyrim-py Dty lpderidis dollmelh .-

TRowRerE m—@gkclmi‘r‘ﬂ% Vel et %ﬁhﬁi@?ﬂ?ﬁge

stirred fror 2 Qom tenperatute. TBe mxtu
fllterwwﬁg« 5b was dried under forN
QONC t O tI ed conpounek 1.3 g
e})so cryst al s B *1
I"

R33 C. 20 IR(KBr) v: 2866 N1683 1558
1373, 7, 1028, 756 cm 1. 1H NMR (DMS®-d6) 8 8. 96
(0.25H, br s), 8.85 (1 H br t, J=6.0 Hz), 8.64 8
(0.75 H br s), 8.06 (1 H m, 7.43 (1 Hyg (1
Hdt J=1.3 7.7 Hz), 7.13 (1 H dtJf’ZJ_,S/\z/?DH?

526(1H br s), 4.65 (1 H, . septet, JQ¢OHZ)

e e

CZJZS]}B&@WlSGpﬁpﬂQE-IG%E&Z dllﬁldrcﬁﬂHSJenzm,ldaioEQL-cdﬂpoﬂﬁm&ﬁl 51g

S()}F?g meP & %E Ftéfe((go iﬂig@% me%ancg (ldIITL%wai %ddgg afglugon of

12 Bthadddighifortt- adid MY d2R0 39 DL 3895 Rieddl) B2RAAHHIPE EHAL) ard
Eé(x?resulung suspension was stirred for 5 h at room temperatute. The mixture was
filtered and the first crop was dried under vacuum for 5 h at 100 °C to give 1.78 g of
crude product. 1.61 g of the crude product was dissolved in methanol (20 mL) and
-ethyl acefate (20 mL) was added to the solution. The resulting suspension was
stirred for 2 h at room temperatute. . The mixture was filtered and the crop was dried
under vacuum for 4 h at 100 °C to give the titled compound 1.13 g (61%) as colorless
crystals.
MS (EST) 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 K, 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 (OH,m),1.47 (6 H,d,/J=7.0 Hz).
Anal. caled. for C23H34N4O4 ¢ 0.5 C;HgO6S;: 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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3-1sopropyl -N-{ [1-(2-norph
ol i n-4-yl -2-oxoet hyl ) pi peridi n-4-yl] nethyl}-2-oxo-

BN TR N RO 1 p N L N~ o sc0 BRI

N 5 HOOC-COOH The tilted %%npound was prepared with
the simlar nethod shown in the Step 3 of Preperation
1 by usi ng 4- (chl oroacetyl ) nor pholine (B. G Hazra; V.
S. Pore; P. Maybhate, Org. Prep. Proced. Int.

15X MPLE 33558 MB (ESI) miz: 440 (MtH) 10 mp

1%25"%@93{5&{"}?? g4 28 b erchf 35l Ef‘} Zoso-
92 ,8alibyd38-1HE-benzithidizale-18catBotahide Monodxaldte7. 12 ( 3H, .
, 4317822&2 (1H, ?3&2?6 (34|£| s)., 3703584%
(2’ r?ﬁ;pr@ (2H 1 86- 237/'1\)6
0 15 g ) saltcforn) 6:
8_(1H m 8.07 (1H N 76Hf1)567 45 (1H,
d, J=7.\5 Hz), 7.26-7.06 (2H,
4.10- 2/60 ()18H m, 1. 90( 1, 43)( m, 1. 49* %@Tr@%o”

o1, T AiGonlRl i neriked Gl Ql‘?l%?%ﬂeth"?éhﬂrm ifte S

- 12 0P BrepérhdvPl by dsing34- (cﬂﬂr&bﬂi&b}ﬂ)ﬂﬂrﬂholme@ G. Hazra; V. S. Pore; S.

1- (3-nor phal i n- 4-yl - 3- oxopr opyl i peridin-4-yl
L%{é{ﬁk}hﬁ@? o¥Be. Prep. %’roced Int. p19 9y2) %5? yll

RS IR 3o ?:&Xﬁmodezg" oo oaar

WR.R0BB/2X1539 PCT/ | B2004/ 002741 53 A m xture of
Bm_figﬁ) ) OPYAisZ5A0T 765t DI 1668, Tt YTy 09 &y 3-li hvdro
'"H-NMR (CDCl;) (free base) 5: 9.00-8.88 (1H, m) 8.30-8.22 (1H, m), 7.23-7.12 (3H,
m), 4.78-4.62 (1H, m), 3.66 (4H, s), 3.70-3.58 (4EL m), 3.32 (2EL t, J=6.3 Hz), 3.15
(2H, s), 2.94-2.84 (2H, m), 2.14-2.01 (2H, m), 1.86-1.23 (5H, m), 1.56 (6H, d, J=7.0
Hz). |
'"H-NMR (DMSO-dg) (salt form) &: 8.92-8.80 (1H, m) 8.07 (1H, d, J=7.7 Hz), 7.45
(1H, 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 C2sHasNsOs: 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-yljmethyl}-2-oxo-
2,3-dihydro-1H-benzimidazole-1-carboxamide monooxalate

H

OEIN\/C/NH OE’SVCN,\/ZZ)N_
e T — e T 0
>~ =

HOOC—COOH
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benzi m dazol e- | - car boxam de (150 ng, 0.474 mmol) and
4- (3-chl oro- propanoyl ) - norpholine (G l\/httal i a,

W?g&)&fédﬂ%?su Bucciarelli, Farmaco, Ed. Sci. Pd‘?/17]362004%2741

00 ng, 1.185 3) in 4.7 n
N, N- di et hyl f or mam de was "added 5 triethyl am ne (0. 23
m, 1.659 mmol) and sodiumiodide (178 m, 1.185

ol ) A"ﬁhmurercﬁ”aelsmpmpyhzmm-(ymwchﬁ%Fyimdthgtl) 2HdiGydror1 F6

gl -l o ol e U e Ry
%orph@l’fﬁer@ci\ﬁ@taﬂ\é,f@ ShrxtH: O OBRICDARE, Alwidko, fE?Zr Ezhﬁg‘?ﬁ (:']‘],

times. The conbi ned extract vvasnéédrl ed oveér
c‘éﬁc@ﬁt@&&m&i 1. Weplaphun 4.8 mlMCN¢dnathgformatdide was added

AR BB R L oo ety ol ohiy AT 88 i)
Bremtmﬁm@rwdvam&eaat alj 10 £l GWald) AheQbdetib®Miffire vM tﬁ%

oxalic acid in 2 nil MeOH The m xture was

coReRted by §vVapcrafional Theywmsidan wapdilutetbaqueaus NaHgOs 10 ml

M b e el P PR g RS B v

+driedRvEKBES Oy and3bAntra@4] P&ﬁ&ﬂtlvel"ﬁm (elﬂ16&6 1647,

SRl apaiR O sTatoga Hoyb spmbon ofl FOBEISLS) ( e

Ve HF a oPution of -
A }fh&ﬁj(@oﬁﬂ%)(v&dd dlsm)} &3 ﬁn@n&@mﬁéi%d ﬁhll\lﬁﬁ% il ols %ﬁo £

(%ang ommmdsn 29n1M6©HOOqumlxtn®e @szan@nme@ 1 mrym)aulzanon

rgﬁ%? Eghetnd %gdl(le]ﬁ?th %c()%{ ol (agfé'rd_'S @Jmtg3 623008 T e as the

Gﬂledd:omb&[ndCZ6H37N5080 9C2H204. 1. 3H20: C, 51 21 H,
6. 40; 10. 74 Fognd C, 50. 90 H 6.26; N, 11.13.

ﬁs@(ﬁ@/ﬁﬂ HQopr opyl - N-{
(ﬁé rprﬁh?@ﬁl Ar7h - Froo XAt YarPi T | sgde V1 ]

2‘
O}riln%uﬁ N\@l g@bsﬁb@%\“m 91@6’-9|9¢61H %}@ommﬂmnamozsa’y 26 B33,

M- 7653 N8, 20057 5288 SR EEQOOW(O@HMI L. 554(6H d,J=7.0
Hz). '

"H-NMR (CDCl;) (salt form) 5: 9.10-9.00 (1H, m) 8.27-8.17 (1E, m), 7.33-7.12 (3K,
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. Calcd. for C;6H37N50520.9C;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

Oyn NH
o e e
)\

HOOC—-COOH
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The tilted conpound was prepared with the simlar
met hod shown in the exanple 4 by using

W@?"@"Sﬁgggg but yryl ) - nor phol i ne (Schl esi nger]é(z%{?gifgé4 002741

J. Amer . Chem5§oc 1956, 78, 61
M (ES1) mz: 472 (MrH) 5°1R (KBr) v: 3443, 1728,
1686, 1647-1616, 1551 cnl . |IH NWVR (CDC13) (free _
base) The ﬁﬂe@@r&)cﬁl&d (WBbkiprappre8 wath-tBe Sthilad kdethodl shown in the .

a4 Rblon Dy mpripline Rekiginger; PR G gtazre

. 0 1.57 (6H, d, J=7.1 Hz). i
(kfﬁbé@(hﬁwné%gdé)%%gg{qﬁ%%) &8 55 % (IH m 8.07

(MBI(ES) mJzA78 M#H) 7. 44 10 (1H, d, J=7.5 Hz),

I e T L I R e
Eﬁ ﬁgﬂ‘ @@52@@%%%9% o@ g %(ﬁ@izmggsl E%Bé@mﬁié 2é 7.04 3H,

) @3054(60(3H$m3, 346655 lbﬁ ngemn Sxpl3. mﬁ‘@m{ Ind), 3.00-2.88 (2H, m),
2 A58 Gk DO Dby o CSb SRS -7k Bakan de
¢ EReElun ot e 5 s s F mb e T a4

@H,(a,rjams Ci.3)7.0802H g 487tsL4r seds ﬁﬁpﬁm,mz@o (péﬂs,ﬁplu WL
KI rlde 60%in mineral oil, 441 ny,

DASREL ddtrdeP He) net hyl sul foxom um i od| de '

a £q r
x?u%ragcd\'/vaéoicls% PP sdd‘ & S’{ Zg’%?’qtt%r’a %?le}e r@(ﬁ% Hrg:03;

Njil@.3ai xt ure was added a sol ution of

4-{[tert-butyl (di phenyl)silyl]oxy}cycl ohexanone

(Ckamura, WlliamH et al., J.Og.Chem, 1993, 58,

G305 0.k ¢ 53 9, 10.0 mmol) in 25 DVSO (35 nl)

dropwi se at roomtenperature, the m xture was stirred

&Y-({d clénans-1,4-Dihydroxyhexyl)methyl]piperidin-4-yl} methyl)-3-isopropyl-2-

0x0-2,3-dihydro-1H-benzimidazole-1-carbexamide hydrochloride
o H
YN\/CN P

= N

e Q)

XN OH
O~ HCl

Step 1. tert-Butyl(1-oxaspirol[2.5]oct-6-yloxy)diphenylsilane

o0 — %0 g

_ (trans) : (cié)
‘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-{[ter¢-butyl(diphenyl)silyljoxy}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



10

15

20

WO 2005/ 021539 PCT/ 1B2004/ 002741 55 tenperature for 2
h. Then the m xture was diluted with water (600 nl),

W@qg 5/092535 acted with diethylether (200 m - x 4§CT/EH§04/002741

organi c | ayer vvasSSdrl ed over nmagnesiu
sul fate, and concentratedn vacuo. The resi due was
chromat ographed on a colum of silica gel eluting
werhperstuteefonn h/ eThat thaasttaicor4sdithfh, withwlate@00 aily; kid ed .
5wth PTLg ting with n-hexane/ethyl acetate (1;15
estagieewis gie g%OOtrP]a’h T&lﬁﬁorgb@e%@rceﬂlmyewga over
r
4 a%éé?ﬂ:%gﬁ}_&é}%%& ?%HD%%;&Q% 2 Jg@% gﬂﬂg é&?ﬁl@% }ﬁ%'tﬁ’atographed

PnacsoTurgof Slidd, gehyluting OBk 3-h@Fanelkthy] aas@tate @.: BB, anflZhdr, purified

Ry rt’ e ny R athoniagery terkin ([N eivp 458 P Gk o)

'ﬁld 33@ ﬂ%‘(@l‘%%ﬁﬂof ithe tffle co&p’éﬁnd Qgcohﬂ)rle% oil lesfRtitelp/ (8
H s). Step 2

I(’-r@ét)rans 4- [tert Butyl (d| phenyl )SI |yl l oxv-1

PR RS Teick 8 b ik e S5 (5t ot ). 2.63

- d l/O—NNH-O/—rNCONII
\(@ﬁ?fé?)‘?}lﬁl\bﬂiéﬁy:}'o%bgg /1-- b A mxture of

t(es) - but yl [ (3R, 6R) - 1- oxaspiro[ 2. 5] oct 6- yI oxy] di phenyl
silane Stepl, trans-isoner, 283.0 772nmol) and
IR layR: Grd= Ny i Bhen), di46-7%35 (6 H, m) 3 .97-3.83 (1 H, m), 2.58

b e 2 zi m dazol e- | - car boxani de
X'P %ra?llo%ﬁQ%h%mﬁ%z (é_bz_lb%gg 20 0.0194np1) in MeOH
(Sep. W-WAS( {trem-weﬂtBlﬁQCdmhdnhnslvﬂbkv-mq for 2 days.

.Af er ] I | m xture was evaporated to

=1SOR .’4" AAAAAA " S0 a .!_. % ro-

qp{@eﬁgﬁﬁmlm c%gkzgﬁdgel el ut| ng wi th ethyl acet at e
n- hexane then met hanol / di chl ororret hane (1:20)

to give 308. 1 ng (58 %9 _of the title c
col gdﬁka;s@ymup %NEE;ESI) mz: 68 %@
G[/““O T "”o—gijé OS'

A mixture of tert-butyl[(3R,6R)-1-oxaspiro[2.5]oct-6-yloxy]diphenylsilane

. (Stepl, trans-isomer, 283.0 mg, 0.772mmol) and 3-isopropyl-2-oxo-N-(piperidin-4-

yimethyl)-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) 6: 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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> HNWVR (CDC13) 6: 8.93 (1 H, n), 8.32-8.23 (1 H 1),
7.72-7.60 (4 H m), 7.46-7.32 (6 H, rr) 7.22-7.10 (3

w{azo@j@é@%-“- 62 (1 H, m) 3.96 (1 H m, 3. %T/?gzg‘gmﬁm

6Hz), 2.92 ( J=10. 88 FE)
H m, 1.85-1.65 (6 H, n) . 65- 143(9H m
including 6 H d, J709Hzat156pprr),1431.25(4
H;) m, 1.06 (9 H WD 2005/021539 PCT/|B2004/ 002741 56
3.

-car hglro hIorlde OyNNe on O-N OH N
%}—@tJSAmxtur N { |
D=a¢134[t A @ cDIyI] 1-

cycl ohexylo ’ thyl) pi p 4-yl] rreth‘T'yI }
-3 | ropyl-2-ox , 3-di hydr o-

1H ben2| m dazol e- car boxam de (234 ny, O 343npl) and

HC1

tenp 2 ?‘Légﬁ*tg&f ogirte%w 4h®0 El?tt%%z kNg' & n‘%tylgégﬁlené’ ﬁ%l?;ﬂg o A

B Ty o o ZRUS-
X

ittt k- SBARE (BT G450 o hsian 6 MeOH

N8B vas sREERYAbooR terhPiEatif fu@mh Q?P{e% tfle Ecﬁ%r{i' Was réMUv@«li‘ in

was chromat ographed oh a colum o ica gel
etageg.nglhwi reidest Wigd basified avith satnratedhegneous NalICO:1(B0mD), gitnaeted

o e T 5 Y it i B SRS B St s
F %@m@ﬂoﬁhs Rtvint gﬁvafh ﬁ;d%g ivhéégl v?% cﬁlrﬁ%téér%ﬂﬁ '3%1 " c'gfumn of

nyH-s8ic8 kel @uﬂﬂ;g wl,th gthgl abetatelZy-he:2n891:{-2: Hito Bived40.1 mg (92%) of
3 Hz H.s 2.34 (2 H t, 3=11.86 Hz),
fﬁ%é‘ﬁ?‘ggp“)(‘?dﬁsaﬁ?lgﬁiséw 25 (18 H, m including 6
HSAESD =7z OMsHxt-at)* 1. 56 ppm). 140.1 ng of this syrup
vvas di ssolved in HClL solution in MeOH (4 M), 20
GhdiR (GDEL) 8381913 Cer,du‘ ti JF58a dm, 832-8QC(T By mi17.287.68 (®H,

5%794580%){15% SR AT LRl Dok oy &

38381825 13412 ms) 4011 K1 Hl56. 601 KB Hgmg,g.%l.'zs
H18 & m, JMU@E@&I) d.7= 1@9 at1756mn()1 H '

140.1 mg of this syrup was dissolved in HCI solution in MeOH (4 ml),

~ concentrated, and dried in vacuo at 50°C for 5h to give 139.2 mg of title compound as

a yellow amorphous solid.

MS (ESIT) m/z: 445 (M+H)".

1H NMR (DMSO-d6) & : 9.35-8.75 (1H, m), 8.86 (1 H, t, J=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, J=1.32 Hz, 7.74 Hz), 5.04 (1 H, br s), 4.75-4.45 (1 H, m), 3.70 (1 H, br s), 3.59 (2
H, d, J=11.70 Hz), 3.50-2.90 (8 H, m), 1.90-1.57 (8 H, in), 1.57-1.30 (10 H, m,
including 6 H, d, J=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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25 dt, 3=1.32 Hz, 7.74 Hz), 5.04 (1 H br s),
4.75-4.45 (1 H, m, 3.70 (1 H, br s), 3.59 (2 H d,

ORI 10" Pl udipg B/ H, d, =6, oorFU e

1.49 ppm) | R(KBr): 3285, 36, 2677, 1728, 1686, 1611,
1549, 1481, 1375, 1298, 1204, 1157, 1101, 1018, 762
CAflal V2120 & (1) 2:98 O FT1- BN @4 /5098 /1 17 8§ N Anal3.  Ealukdl C,
for(2MB6wm4FCLmﬂo C, 57.76: H, 7.88; N 11.23.
POt L S0 B7154Ll 1 7. 90; N, 11.21. PXRD pattern

o 7 26. 4,
2BARD paferhNGERY-1hecd). %? By. 11?7 1§%81931 ﬁ%gxf%v's
exyl ) met hyl] piperidin-4- yl}nethyl) 3- |sopropyl 2- 0X0-

2§gﬁgkﬂzgro 1H benzi m dazol e- | - car boxam de
rrdeOHCJ—IIN\CNN>OCJ—IHCIStep1
il ﬂ(a(vh%ﬁuflydrbﬁrﬂexﬁwégﬂbigaﬁam@yinﬂew%ﬁsoﬁPopyl-zboxo-

roxvcyclohexvllne i veridin-4:
ég-}dlh)m.rg-)d&[ -Derzimidazoled-carboxamide hydrochloride
1H bengzi rj dazol e- 1 carboxam de. H\ O\ N OH O--N
~, NH N\ i~ KCOO N O Si -~ The title conpound
wa par ordingyto the procedure described of

s 2yip the Exarpl e/ 6 using

t ext<bntyl [ (3S, 6S) - 1- oxgspiro[ 2. 5] oct-6 15
yIOxyLQLQhenyIS|hepe (Exanmple 6, Step 1, cis-isoner,
311.0 0.848 mwl) instead of

~H NVR (CDC13) - S:
i§dbratvl-Bioxo-2.3-dihydro-

7.72-7..63 7.45-7.30 (6 H, m), 7.20-7.10 (3
rﬂrfﬁf-@fﬂ@#‘@é‘ﬁa—e&f&g%}d—emssg(le,szg(zH

tgif 1 Dl v L5 SRS BoR 5 Y| o1 0 phony

ane

t. 20.J=6.24 Hz), 2.83 (2 H, d, J= 11> 2,26 (2
H tXd= 5,5 Hz)o 2. (2 H s), (@@
1 50T H (I%@? 15

1 )%\p%’) , 1.40- o s| os;—é'

The title compound was prepared according to the procedure described of Step
2 in the Example 6 using ferz-butyl[(3S,6S)-1-oxaspiro[2.5]oct-6-
yloxyldiphenylsilane (Example 6, Step 1, cis-isomer, 311.0 mg, 0.848 mmol) instead
of tert-butyl[(3R,6R)-1-o0xaspiro[2.5]oct-6-yloxy]diphenylsilane.
MS (ESI) m/z: 683 (M+H) ™.
'H-NMR (CDCh) &: 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, ¢,
J=6.24 Hz), 2.83 (2 H, 4, J=11.74 Hz), 2.26 (2 H, t, ]=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-Dihydroxycvclohexvl)methyl]piperidin-4-yl} methvl)-3-

- isopropyl-2-0x0-2.3-dihydro-1H-benzimidazole-1-carboxamide hydrochloride
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1.30 (2 H m, 1.15-1.00 (11 H m including 9 H s,
1.05 ppm. step 2. N (

{O@E’%@F%S’l 4- Di hydr oxycvcl ohexvl ) net hyl ] pi pe%fl/hznzo&'/oonu

i sopropyl - 2- oxo- 2. 3- di hydr5<§ | H- benzi m dazol e-1 - car boxa
m de hydrochl ori de WD 2005/ 021539 PCT/ | 82004/ 002741

58 Oo-lﬁ O—lo@ -N,~-N OH ~N O &i ~- = HCl The
ep:"c repared acgor | proced-ure
r bed of E* 6 u3|

N-é(s?:l ({cis-4-[t&F= utyl(dlp =Nyl ) si | yl ] oxy ©H1-

hydr ex (J\ycycl ohexyl t hyl ) pi peri n 4 XI ] met hyl } :

- 3- |sopropyl 2- ox , 3-di hydro 5
1H be g%tl%%_%%lﬁ)gmlt Y%?s;q%gp;(a?e accorSlmg to glengocegure descwgoé 2>f Step

I nst ea

|43 kﬂht@lﬁﬁzfiﬂélé%rulsﬁgt]\w isa{bzyh)[@f-m;imdlpﬁenwmﬁywypl ohexy
e 1 dln
 Spoisyaen eyl piperitinp o ERciH-5- i eproni-dexoi2e-dibydro-

(A e 4 Mbplanlde (5% pl O 1 d Wy 11 grans-

H4-[(ﬁ)henil(ﬁﬁ'reﬂlyls@lyl)ﬁleﬁioxy]1DhY¢QX}téyé38heg{yﬁﬁw&ibr)l)H1 51“%13—4(-2
4 )
wl?%?thsé} %-lmqpyéz W)Zﬁé]hgéw(lﬁ henzimidazole-1 gprbramide. 70

J448 including 6 H d, J=7.09 Hz
(E@%gém QNM@ 1 18 (4 H n). 165.7 my of this

-sm MVRESDAI35 $08 .98 ¢ HNbHO=55301 1) 991Jsmzl\<l¥@ﬁn(5)47 057,10 (3 H,
concentrated. and dried I n vacuo at 50C for 5h i v

8% A806%f! Him). 8-6Bchd i rak 3-3152 &, }sé’FﬁdW%ﬁg&%@ br_d
SPADS (B R D o I (R Bhfye o
Hi JEI709BIz'ét 5871:@)1) 17454111$Q4Hﬂm}j J=7.58 Hz), 7. 255(&2

7. %33 ﬁ?}g 0 4‘11? éYQfP B¢gs ciasscrllvgdrﬁl %Cﬁ?%msn gbl\%@‘il (%r&%

%oﬁ@a&aﬁa 4@ deled W) vacud 8t 50°6 forlsr@ 5(\;321 6.7 IH% of f8d dlgdind as
J=6.92 Hz at 1.49 ppm). TR(KBr): 3294, 293

m@owmhwssﬂld 1611, 1545, 1479 1375, 1298, 1203,
@%@ %Jﬂﬁé %qu 1051, 762 cm -1 Anal. Calcd for

% - h-!@ O C, 54.79; H, 8.05; N, 10.65. :
FyRUR MSAL6)% - 930-8.98 8, bh), 886 PPH, £3-F3MELB B (1 1, g,
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 Cp4H36N;04-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-oxo-2,3-dihydro-1H-benzimidazole-1-carboxamide
hydrochloride
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6- Fl uoro- N- ({
1-[ (4- hydr oxyt et rahydr o- 2H pyran- 4-yl ) net hyl | -
' ,din-4- yl} .
“@e@ﬁ%z?bg i sopropyl - 2- oxo-2, 3-di hydro- 1H benglan/[B 3% 0g741
-1- carboxam de hydrochl or1"de WD 2005/ 021539
PCT/ | B2004/ 002741 59 O F N>==0 HO O OH N HCl Step

16FI r
hydrm&Vt N;\rtg;//ﬂro- ran-4-yl ) met hvl | pi peri di n-4-
|s xo 2. 3-di hydro-1 H benzi rni daz
r>66 Qamide p HK-}--NNJ NNOF -(D -0 OH -

tI e copppund was prepared according to the
proced described in Step 3 of Exanple 1 from
h

4yl hém(@fm-%mdslma:d@m%&ﬁim I]Hbenzumdazole-l-carboxannde -
yI nmet hyl Jtet rahydr o- 2H pyran-4-ol (step 2 of Exanple
I\/ﬁ(ESl) m z: 449|_(MF¥H 1@~ NVR (CDC13) S:
=90 (8H—H» 1 , .0 Hz), 1.74 (2
H, brg, 12.8 Hz), 2. 31 s) 2.35 (2 H, brt,
J=11.9 Hz), 2.88 (2 H, brdJ\J117Hz)330(2Ht',

3=6.2 Hie)tltle?coﬁ@oﬁl(ﬁﬁas(ﬁe;kdred'@ccoﬁr@% thefPodeliutd, defBribed in Step
6.90 (1 H, td, J=9. 02- 7.07

g3 gf:)EJ(aiq.;ple }jgomjs-ﬂugro 12153prp231 1 ?gd@gdrg ﬁéb@mda@@l-@-@e&,

Sﬁﬁe O{%l per |'g§ 'i§% Qb’?g%yt Ghd ANy A BrinbhBA B étidin-1-
yylmebiiytelratdres i pypapt-4-8l- (step 2 2f Exalnpled).o- | H- benzi mi daz

ar bo hydrochl oride The title conpound
\?\g@eﬁﬁ@ Feg@%@%ﬁl ng-to the procedure described in
St m
o FRUB CREETERIE L 208 B S5 b T30 B g B o 128

yHROR8hy2 Hpi)pees @ H; Hﬁ,ylHll 9 Hz), 2.88 (2 H, brd, J=11. 7 Hz),330 2 H, t,
Y S R 2 5 B L ST P8
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-2H-pyran-4-yhmethyl]piperidin-4--

1Y methvl)-3-isopro

1-2-0%0-2.3-dihvdro-1 H-benzimidazole-1-carboxamide
hydrochloride D

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-
yl)methyl]piperidih—4-y1}methyl)—3-isopropy1-2—oxo-2,3-dihydro-IH-benzimidazole-
1-carboxamide (step 1 of Example 8).
MS (EST) m/z: 449 (M+H").
'H-NMR (DMSO-de) §: 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, 24Hz),744749(1H m), 7.85 (1H, dd, J=9.5,
2.5 Hz), 8.81-8.85 (1 H, m).
Anal. Calcd. for Co3H34FN4O4ClL: C, 56.96; H, 7.07; N, 11.55. Found: C, 57.00; H,
7.20;'N, 11.43.
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M5 (ESI) miz: 449 (MrH+). i H NVR (DVMBO-d6) S: 1.46
(6 H d, J=6.9 Hz), 1.55-1.65 (4 H, n), 1.70-1.91 (4

90-3. 28 (8 H, 3.50-3. 67 (6 H,
“'?@%mzf“?g (1 H, n)( 5 50 37 (1H n)( glfliBz'_puoozul

7.08 (1 H, td, J=9.0, 6é’4Hz) 744749(1H n
785(1H dd, J=9.5, 25 2.5 Hz), 8.81-8.85 (1 H, n).

APIERD paatradnglt (2-TRA3DBA-NAA4L16.2C18. 58396258, 2773.07; N,

11.55. Found: C, 57.00; H  7.20; N, 11.43. WO

2005/ 021539 - PCT/1B2004/ 002741 60 PXRD pattern angle

(ﬁbdﬁﬁiﬁﬁ9 10.0, 14.6, 16.2, 18.5, 23.2, 25 3, 27.3.
5-fluoro N
( -flubrod 1} eommmmﬁﬂfbwm-ﬂvh)ﬁbﬁﬂﬂbgiekﬂimw| d

-I-car xani de OH N>0NOH F N Step 1.
(5 quor n| ro hen )Dsopropylanlne To a stirred
o- -ni trobenzene (4.77 g, 30

m X
IE E ¢(2003(4 13Hg, 30 mmol) in THE (30 ni) was
sppropyl amne (1.77g, 30 10 nmmol) in THE (10

wL) at After being stirred for 13h, the insol uble

terlal wer e, rennved by pad . of Cellte and the
QEes2-ifrophenyl isopropviaming  r educed pressure to

gi ve tTJi%rFe@'THSEHH@'oﬁ§4%§ﬂ&m ii%x@ob%ﬁzea A 4778 daﬁ\ég

oil. MS (ESI) mz: 405 (

I:LZGD3 (14 g, 30amol)én Mﬁ@ rr&) #@s ecideléi lsapdqpyllanm (17773 36

%l) i 388 O3 0G e Blige Pt P il mitgds

- Wéb veh®red iy ped af Okidaamd the ﬁitea’ﬂ@w&s EBnéériifatedinder reduced
(5-fluoro-2- n|trop]i%él)|so ylan1ne (Steg 1 of
a%afrfﬁlreéo give title ggmpo §’ Yah# appds Yelow qi500 ng) in

Sn/Stdgs" der atnosphere of hydrogen gas at
at roo tenpe#ggh for 12 h. The catal yst was

f e NeredmEs): en. 8 @ad daf 1203 Geb iR 64378 H, e, JH 117, aleeHz),
was evapor at ed under reduced pressure. To the residue

viadd- 638&1381 m), 381-3 &PKbRY My .38 Gdkol.é=¢4H) g, 28 mmol )
ag I'_égﬂlgérgg -1 Ejl.i-Hﬁlde%Ij}f-{)&giHﬁdazol-Z—one
A mixture of (5-fluoro-2-nitrophenyl)isopropylamine (Step 1 of Example 9,
5.85 g, 30 mumol) 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/ethy! acetate (2:1) to give 3.47 g (60%) of the
title compound as a white solid.

MS (ESI) m/z: 195 (M+H"), 193 (M-H).

'H NMR (CDCIs): 6 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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at 100C for | On. After cooling, the volatile

materials were renoved under reduced pressure and t he
s partitioned between ethyl acetate ?'Hﬁ

E{?tm??&%gé\?r action with et h){l acetate (3 ti msss g&%unu

conbi ned organi ¢ phase waSlwashed with 25 bri ne, dried

over MgSO4 and concentrated. The resi due was

ahy, a/BLoer @nined), 03486 Hya) i Bf) silica gel eluting
wi th hexane/ et hyl acet ate 2. 1) to g| ve13 47 g (63%

Sten B.oS-fluorpNs=({d didsBydse T yDmea .
% olég--z g(l

VO 2008/ @ﬁ&ﬁﬁ%ﬁ?ﬁi’d deQﬂﬁMbQQﬁﬂpﬂrdpyl-ﬁJS dl)lydré-ZEZBbéhzﬁﬂldéﬁol 2-

54 =7.1 Hz) Ste uor o- N- (f
1onefr&tep 2'of Example 9, 8 58 g, 3 mmol) g.nd p-mg'ophenylc{ﬂoroformate .66 g,

( Vi I I rhdi
(1 A Bt A YA o A8 BT
eat zoam teggpemtire. Aﬂterbcmgrsbrrcddoaﬁh,olaesOTmoa 0§ﬂf{i4=-ed m xt ure

5{ R B R Rt Y TR B PO el 1,
mhﬁm ﬁiahdhm&ﬁétmeeas ehI6)@vag added. 16 tHEfRixture. M fier being -
d| ch ‘or onet hane ngwas added tri et(@ll amne (1.25

rétirred fey %ﬁne)mlxwfe i eélrméh ethylragetataf(l m%b |T|hgn the organic
(ol B8 laigdsun 65 RO, Qb ot times gnd prine gred over

FMgsﬁz; &&d)don(:éﬂha&dZT}m‘reE&mwhs&hiqmatﬂngﬁleg on% cBlunrn'DM) in

di chl oro thane 15 i, dtot m xtu o
APRiBPPTERY L &I%@els%‘ﬂt}nrgéﬁ Ban] tg}?lr?@et?ﬁe%? TG el £ (1) of
%&Htl@&&ﬂﬂ»mﬁ&%& Qtw?utéé&{?i ni). Then, the organi c layer

was washed with O. NaCOH aqg. (10 m.) for 5 tinmes and
HvlSr(ESde/Ze@9dWﬁ'r)l\/gSO4 and concentrated. The residue
was. chr omat ogr.aphed_on a col umm of _am nopro({)%ll -silica

g&t NMRAGR GRS e kaHdranh P2 1ot bt & el £7- i Bpgma), 4.68-
Oy, 9({/591{(@9 3%97. 33?2 (4t11ﬁ Qnmtsh% fﬁ%ﬁ/ryz@% z’%%'ﬁ En)S0lab o 25

8(4841 ns) ?49(116&42 Hr)m) 862-1@(13.}% aH, m), 7 02 6 91 (2

ol B 400 gl 2788 P P

MY, 1940.1. 79-1.68 (2 H m, 1.67-1.29 (13 H m. Anal
cal cd. for C23H33N404F: C, 61.59; H 7.42; N, 12.49.
Found: C, 61.45; H 7.33; 20 N, 12.40. EXAMPLE 10:
8o N
ELES0 oxvt et rahvdr o- 2H pyran-4-yl ) net hvl | pi peri d
[ Slé-dhﬂuqrb-lN-( {1-[(4- hvdroxvtetrahvdro-"H—pvran-4-vl)methvl]mpendm-4—

' hvl)-3-jsopro hvdr.o- e daz
nﬁ}g@gﬁh@%@ﬁg@%pv 2-oxo-2% (ﬁhvdro-l benzxmléazoﬂ— car oxamlo

hvdrochloride

o)
ingeNs
N H N
=0
= OH

N
A Ho

Step 1. 4.5-difluoro-N-isopropvl-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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30

25 hydrochloride N N~ O F~/ - OH F NHCQ Step
1. 4,5-difluoro-Nisopropvl-2-nitroaniline

o= oroZnitroaniIine(S 48 g, 20-mol
wé 230%12 nge %‘ }%T/IB2004/002741

hoxypr opane (11. %, n, 100 nmol ),

trifluoroacetic acid (1.6 M., 21 nmol) were dissol ved
in tol uene WD 2005/ 021539 PCT/ | B2004/ 002741 62 (40

r(14§) nir)cing stinteded redm fenprerdneafeTich. W Borbopyridihe colnplex (2.12 mL,

* B ties Sl R, TRscerton st Vv et b 203 Thesaptent

SRhVERboratd@h VAP %aﬁeqeglmle%%&en%%& Rieatdr@8A EktPachSwith
taken up into water and extracted w't

dichibromsthant dihe orgenis extraciiwas deird meSOVDa@d domoenltrated in vacuo.
and cent.r gt ed . 5 Th
PR R P e ER B o h o i Robe o7 ol i i
eﬁd;tbixdﬁélhw atdlate (B¢ BN /cBIeDYA2 2GBYH E tHeIfile EdmbOurdi 2@ bigh?
(569 of the title conpound as a bright orange
s@RRgesoidy NMR (CDC13): 6 8.05 (1 H, dd, J=10.8, 8.6

ﬁﬁ Nﬁﬁ%gﬂ?‘éﬂ)ﬁ%‘%‘j@ fé:ézhjj) 86&% @&6128'11 554 % 8'1*1z)

53 .67 dighl(ver ﬁl-)lrg:;s@ﬂqQQyLG 3 i8y.di hydr o- 2H benzi m dazol -
-one The title conpound was prepared accor di ng to the

- HHisoprpplvial .3 Gihwdro-RH-be oleP-

4, 5- dl,f.h pﬁf%ﬁag n|t anl réeﬁcé {,
Exanpl € e“h%) W&? g %’—Ikh PRYY LFE/IQ?BCH S&in
1$HepiVGT E)@Hﬁlé%) froM 4(5- Muﬁr@ﬁ-ﬁo%rd}iﬂ—ﬂimtrdbm’lﬁe 48’[5;7 1 ot Ekhmple

n? 3.86-3.69 (4 H, m) 3.31 (2 H t,
c§35282(2H , 35(2Ht,J— 137Hz) 231

st 1 K

tEvER a7-6b-0/89 (e, lapienesT di My, 386)3.69 (4 H, m), 3.31
met hyogjgb% ropvl - {Eglgo ) 3-1 -1 Ie—ll-ben)m m dazoﬁ e- m)

REE: 8 8558 G, Shpblin I HBpAs @ K o), 1.67-
aLso YRy 9,556 PEORYuES, described in

Step 3. 5.6-difluoro-N-({1-[(4-hydroxytetrahvdro-2H-pvran-4-vl)methvllpiperidin-4-

T methyD)-3-isopropyl-2-o0xo0-2.3-dihydro-1H-benzimidazole-1-carboxamide

The title compound was prepared according to the procedure described in
Step3 of Example 9 from 5,6-difluoro-1-isopropyl-1,3-dihydro-2 H-benzimidazol-2-
one (Step 2 of Example 10) and 4-{[4-(aminomethyl)piperidin-1-
ylimethyl} tetrahydro-2 H-pyran-4-ol(Step 2 of Example 1).
MS (BSD) m/z: 467 (M+H)).
'"H NMR (CDCl): 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 2H,s), 1.67-1.25 (10 H, m), 1.55 (6 H, d, J=7.7 Hz).
Step 4. 5.6-difluoro-N-({1-
yl}methyl)-3-isopropvl-2-ox0-2.3-dihydro-1H-benzimidazole-1-carboxamide
hydrochloride

A mixture of 5,6-difluoro-N-({1-[(4-hydroxytetrahydro-2 H-pyran-4-
y1)rnethy1]piperidin—4-yl}methy])-3—isopro_pyl—2—oxo-2,3—dihydro-lH—benzimidazole-

Dmethvl]piperidin-4-
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Step3 of Exanple 9 from _
5,6-difluoro-I-isopropyl -1, 3-di hydr o- 2H benzi m dazol - 2
- ep 2 of Exanple 10) and -

Wg_zgt{yf gfsgéﬁ ﬁ onet hyl ) ping eri :’3}1 1- PCT/IB2004/002741
yl ] met hyl }t et r ahydr o- 2H p% an-4-ol (Step 2 of Exanple
1). M5 (ESI) mz: 467 (MtH). 25 1H NMR (CDC13): S
8 %bﬁaﬁ'ﬁde((ﬂebl 3 crﬁExaﬁpESO& 15m6.10.242 winol Z@n@%% HE1 ﬁa@thanol

4. 13- 3. 86-3. 69
((§ nﬁ?) Was sgxxgd %)r i& l(heg tbgvgla@lg celzpq;penﬁ;)wcrg reggpv(eQ un¢¢r rqduced
ss&r@ aZd ﬁ%)remcgle%e;as g'gcry@talﬁged gflogﬁé.hgrro% My& %Fr mg‘lveJS 85mg

171{ %Qﬂﬁﬂ@rttﬁkwmpmaﬂ)ﬂdla@o}bﬂemmdeﬂ yl ) met hvl | pi peridin
I sopropyl - 2- oxo- 2. 3-di hydro-1

Mf% 1?}n'/%la XM)FHI% canoggtm de 30 hydrochl>/or| de A

SISO 4y 05107 (131,508 b BB L

¥I35reRhel B, ), ﬁeﬁmmm(myh) B. 70 3.51 (6 H, m), 3.41-2.91 (7 H, m), 1.94-

[ - 2, 3 -dihy dro- |
q%ggﬁg @d@g%ﬁ J258§%7821539 PCT/IBZOO4/ 002741 63 -
Mﬁ%@l@é%}é R,60F,81- 1 242
and 109 %u“ﬁrr:eztéfwg%lé&é?gﬁi)]fp\?a% %, Mo o ¢,
'Shéﬁ H}i t164;00/14t891 e conponents were renoved under -
reduced pressure and the residue was recrystallized
from et hanol -di ethyl ether to give 88 nmg (72 % of

MMPUEeucon'pound as a colorless powder. 5 M5 (ES1)
Ht) . HNI\/R(DI\/BOd6) 5882871(1 H,

BvdroRhldzdde Anal . calcd. for C23H33N404FZCI. | H20: C,
53.96; H 6.69 N 1094 Found C. 10 53.67: H,

6 64
r(;ljl\l-l{ll 1( -hv ro - Ietrahvdro 2H-nyran-4-vl)
gridi
sopropvl Pxo- 2. 3-di hvdr o- | H benzi ni dazol e
-I-carb}kgm de 15 tlll)édrochl oride ONO C 1 HN 1055
>=0 OH ! |
Step 1. 6-chloro-N-({1-[(4-hydroxvtetrahydro-2H-pvran-4-y)methvlIpiperidin-4-

ylimethy})-3-isopropyl-2-0xo-2.3-dihydro-1%-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 (8
Tapia et al., J. Med. Chem., 42, 2880 (1999)) and 4- {[4—(am1nomethyl)p1pend1n-1-
yljmethyl}tetrahydro-2 H-pyran-4-ol(Step 2 of Example 1).
MS (ESI) m/z: 465 (M-+H").
"H NMR (CDCls): 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 (4H, m), 1.79-1.68 (2 H, m), 1.67-1.25 (8 H, m), 1.54 (6 H, d, ]=7.0 Hz). l
Step 2. 6-chloro-N-({ 1-[(4-hydroxvtetra.hvdro—2H—pvran—4-y1)methv1]piperidin-4-

ylymethyl)-3-isopropyl-2-o0x0-2.3-dihydro-1H-benzimidazole-1-carboxamide
hydrochloride '
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"CCN HCI Step 1. 6-chloro-N-(f
1- 1( 4- hydr oxyt et rahydr o- 2H pvran-4- 1) net hyl | pi peridin
t hvl) - 3- |sopropvl 2- 0X0- 2. 3-di hvdr o;

w?’l—’l-o%éé&r%% dazol e-1" -carboxgni de The title coﬁ%%/l%z PNaE
prepared according to t he %r ocedure descri bed in Step
20 3 of Exanple 9 from
5 chl qfh@ﬂtle'cﬁﬁ?bﬁd}kbasbré’paﬁ@d%%xﬁm%'fb bRprbdEER AescriBe®ifStep

: ia et al. 42, 2880 1999 :

S o (Bt rdhre R ) SraBar o A4 Bydroxyteranyro-DF-pyren-4-

piENE AT E R .
skt amary s (L0 o
é%ﬁ% W%Wﬁ 2.95.2.83 (2 H ), 2. 41-

St B el ol Pt

1732( 4ﬂb¥ﬂfpﬁ1\}t5938-§tbwr H; &Mm AB6 ér Wl dnlyEL. 7 b P{PHES mdli 341-
met hy l;q)j |so rop vl - 2- 0x0- 2
muy o Rt 51876 Sy 5 e
rochl d Py 2004 4
et St e P R0, e P dngt B Ene 1SR oHPE: ©
dﬁsgsrﬁbg@oln Bep 4 of Exanpl e 10 from
6- chl or o- N-({l [ (4- hydr oxyt et rahydr o- 2H pyr an- 4-
yI)nethyI]plperldln 4-yl }met hyl ) - 3-i sopropyl - 2- oxo-2, 3
H benzi m dazol e- 1-carboxam de (Step 1 of
*5 M5 (ESI) mz: 465 (MtH+). 1H NWR

(MBer M ({1-H. 4&1\8140:&4&6al(v11rb%2H¥bvra&-4Lﬁl-)ﬁxef]ﬂ'l]bbeHdmﬂ—
7151171453(1 i) N, 5 38 532(1

95158(8H rr):148(6H d, J=7.7

2 91 (70',
Ana blaﬁ}[a’\f or 4NA04C12. 0. 5H20: C, 54. 12:

N\I 10 Q8 NEFound;’ C, 10 53.85; H, 6.90; N,
EXAWE 12: 5- @M oro-N-U
1Gl (&hv xvt et rahvdr o- 2H pvr an- 4-vl ) net hvl |

plperld - vl}

2- 0x0-2, 3-di hvdr o- IH-ben2| m dazol e

m:it hv.I 3-is _propvl
The title compound was prepared according to the procedure described in Step

1 of Example 10 from 5-chloro-2-nitroaniline. | _

'"H NMR (CDCl;3): § 8.12 (1 H, d, J=9.2 Hz), 6.84 (1 H, d, ]=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-2H-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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NH\IN/ I v \-OOH C N 15 Step 1.
5-chl oro-N-isopropyl-2-nitroaniline The title conpound

red according to the procedure desc
w583 pERBabhoz7er

of Exanple 10 fromb5-chl oro-2-nitroanriline
Nl\/R(CDClS) 6 8.12 (1 H M, J=9.2 Hz), 6.84 (1 H, d,
J=2. Hz)657(1Hdd 20 J=9.2, 2.0 Hz),
Sx&actibn it dthilaceidte (31111335) (the EbmBinedo1@ardc plase %@Waﬁled with

6-chloro- | -1sap

breddrisddrver MgSHe H-Eff eAngenttedy Thresidunvay eharemetpgraphed ona

. f
pRllyPGRalt SEPRERY i nBlabb A0 1B @) futde fa0 iR @R B e
atithenyoiripousd hog white {olid38 g, 7. 08 nmol ) was suspended
i;n ethanol (27 nm) and H20 (9 nlL). Then, the m xture
thmt@acm X986 60 {201, 1B)y.6. 34 6.84 (k:HoﬂnP dcp4-4.Ae(l H, m), 1.64
(@S[‘ng?lf%% erlals was filtered off on a pad of

the filtrate was evaporated under reduced

( ethyl . Pl
cool i eth t{e aﬁd \I&'gs ;{:fgfa?é ﬁgﬁrgﬁ%ag tHe ceﬂgrel&g%%ed in Step

reduce pressu e and t resi trone
b fiEaimpdé hﬁom:@bhibm nn;dpﬂdﬁﬂl Ndﬂgdmvm;bemmma@one (Step

CT/]1 B20 02741 S extr |on acet a
1ty bcatr RedemrgarpRsd R e Be Tt 2
twr&eg,_oggte?@&\ﬁrm @ and concentrated. The residue
was chromatographed on a colum of silica gel eluting

VMSKEEEmMe‘KétWI’Q{:et ate (2 1) to g| ve 0. 30 g (40%
of _the title co

( EOYR (ClaCh): dk. %8 éleHn) r§}21 %%ﬁﬂé mh 7(139 7r110 (%H m), 4.73-
44 9?: 141-17%?\63187'_5 6§Q4 HimP4.30((8 Ht, 6.2054; Podi3)84Dh 8P 1s; 2.41-

12“ ¢-Ry), dx'&ﬂt -B6% Ghidmp-127- 1Ry dri-Hny). ) et hyI | pi peridin
S SO C S0 T35 F FP  871

aNer1.72.- car boxanmi de The title conpound was prepared
accor di ng to the procedure described in Step 10 3 of
Exanple 9 from

}zi sopropyl - 1, 3-di hydr o- 2H benzi m dazol - 2- one
( Exanmpl e 12)-.and
AN{({ 14 H4-david nexvedthat moﬂﬂr-pman-ﬂvmgmn pipletitiini-4-yHybtloA R 3+

EMI} é—n?eltlgsﬁt eExo—Z 9 dlhE)&l'O-lff bememb(/EleE- I-garmbfa:mi 9 >

0

N H N
\_ .
/0 OH
HaC N .

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 (CDCls): 6 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 (3H, s), 1.32 (6 H, d, J=6.4 Hz)

Step 2. 1-isopropyl-6-methyl-1.3-dihydro-2H-benzimidazol-2-one
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1HNI\/R(CDClS) 8 8.88-8.78 (1 H, ), 821814(1H
,719710(2Hrr)473 15 4.56 (1 H, m, |
(4 H m, 3.30 (2 H t, J=6.2 Hz),
Wg’f%"’%ﬁ? 2. 41- 27 (4 H_m, 1.79-1.68 (2 ’ﬁ'zm%%"“%’”%“
1.67-1.25 (11 H, m Anal SScal cd. for C23H33N404C1 C,
59.41; H, 7.15; N, 12.05. Found: C. 59.27; H, 7.10;

N, 11. T2e i conipddidbvat @rep&eﬂ{acéordmg to the procedure described in
[ (4- hvdr oxvt et rahvdr o- 2H-pvran 4-vl)met hvl | pi

tpﬂ of Exagpje Qriom/Y-jsopropyl-5-methyl- 2-mtroamhne (Step I1 I%f Example 13).
2- 0x0- 2. 3-di hvdr o- 1H benzi m dazol e-
cgﬁggxam%ﬂwo NHN/-OOH H3C N Step 1.
'\"mwﬂ@&mbcé Ber e o2 It P BYOLE, 8109(1215 mhe.ld §2(1 H, m), 2.40

conpound was’ prepared according to the: procedure
d@dts), kieiﬁ (|6rH de=e7p0Ebe ‘Exanple 9 from
0 H

(6 H, 4 Hz) St ep 2
1- i sopriggyitle compend was pseparqdwa%dlzgﬂcb@ﬁ?m?ﬁ%% describegia

0SSR AT BRIl S8R o
CKtSsecprZ dfdtkample ) epd@4-df4- Emanqnheihﬁ)ﬁlpemdun 1—y1]methy1}tetrahyd.ro-

t | Step 1 of Exanpl
B9 TR St Tt My 1H e (CBCL): 6

7 6. 90- 6 80 1 H, 4.82-4.63 (1
M@{EQD%%EE&SMW 1.55 EG H, ? J=7.0 Hz). (Step

3H NMK (C¢DEF): 5897884(1H m), 8.10 (1 H, d, J=8.8Hz), 7.01-6.93 (2 H, m),
(4- hydr oxytetrah 2H pvran-4-yl) hllgperldln 4-
v Téré Ry 1¥L31) 38§/3 69(4H m), 330(21¥ t, J—64IYIz) 94-2.82 (2 H, m),
'f@pgﬁ%yé) 2258 bhYk HZm? X031 .88 ¢ ﬁvgﬁ%ﬁ E?'@Fl‘ﬁ‘rﬁ?zm e-

oxami de” The 1e conpound was prepar ed
asur aiadgfar €4HheN0Cettidsd HH&slér No&2i60.Foust:dp 63 78fH, 8.29;

a]g%%? 9 from
1-4 opyl - 6- net hyl -1, 3- di hydr o- 2H benzi m dazol - 2- one
10 (Step 2 of Exanple 13) and

é[4 éam nomathyl)pl peridin-1-yl]nmethyl}tetrahydro-
| (Step 2 of Exanple 1). I\/S(ESI) m z: 445

isopropvi-4-methyl-2-0x0-2.3-dihvdro-1 H-benzimidazole-1-carboxamide

%ﬁ
’S

Step 1. N-({1-[(4-hydroxytetrahydro-2 H-pyran-4-v)methyl]piperidin-4-yl}methyl)-3-

isopropyl-4-methyl-2-0x0-2.3-dihydro-1H-benzimidazole-1-carboxamide

The title compound was prepared according to the procedure described m
Step 3 of Example 9 from 1-isopropyl-7-methyl-1,3-dihydro-2 H-benzimidazol-2-one
(L Tapia et al., J. Med. Chem., 42, 2880 (1999)) and 4-{[4-(aminomethyl)piperidin-1-
ylimethyl} tetrahydro-2 H-pyran-4-ol(Step 2 of Example 1). '
MS (ESI) m/z: 445 (M+H)).
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| HNWR (CDCI3): 8 8.97-8.84 (1 H n), 8.10 (1 H d,
J= 8.8Hz), 7.01-6.93 (2 H, m), 4.76-4.58 (1 H, m,

WEAGRGS (4R M. 230 (21 1, J6.d He) pdrfaduie

15 2.41 (3 H, s), 2.43-2.27 (4 H'
1.80-1.68 (2 H, n) 1.67-£725 (11 H n). Anal. cal cd.
for C24H36NAO4: C, 64.84: H, 8.16; N, 12.60. Found: G,

iR (EpchE8 o et E B BINERE G Mo 10 8 0 L

|@99¥442‘(1Hﬂ'&f)|’819]) -3.89% (4 H, m), 329(2H t, J=6.2 Hz), 294282(2H m)

ISR R TR e IR IR A8 ©

1%541#4&&@09@&%@@13’@! o 24N RI1IRONA1 Y 60. MRk Id, Bl ST 110K 85,

- y - -

i NoiZ-¥pvl - 4- nethyl-2-oxo-2;3-dihvdro-lkbbenzinidazole-

| -carboxam de 25 The title conmpound was prepared

according to the procedure described in Step 3 of
ERRAMELE 157 om

1- |50oropyl 7- nethyIJ
' ! xvigtrahvdro-g

Lﬁséér%ig%ﬁ- '; -'&‘i’ﬂ@lrhbl )Lbl)om_):;g ﬁiﬂ?&fo};[ﬂ_ -)t_1e(q§‘ia_zi _gle-%-c% gboxa_ln_] gde -

DvdrbEnl6GE) m z: 445 (MrH). WD 2005/ 021539
PCT/ | B20p4/ 002741 67 1H NWR (CDC13): S 9.11-8.907 (1
Hom, ETZ_ I=-7gHz), 7.10-6.88 (2 H, ),
(15H, 10),n3 91369 (4 H m, 3.29 (2 H 't
m, 2.59 (3 H s),
841,19 (7 H m, 1.62 (6 H d,
=6, s;l /KAnaI i cHleor C24H36N404: C, 64.84; H,
: 16; °N, “1260. Found'-~C, 64.73; H, 8.35; 5 N, 12.56.

ES(&B/PLZE1¢51'0DM23 dméth{-bidioaniiihet r ah

vdro- 25 pvran-4-vl)nmeth v11 ridin-4-vll
met hvl )Thg title compoun)d was prepared accorgmg to the procedure described in

'§t919'iQPEkaxf}pléwmﬁIi‘}i'duﬁetgﬂ%&n%arﬁhﬁa’df 0- 1H benzi m daz

ol e-I-carb oxamde 10 h ochloride O
HNMR(CDClg) §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 (31, s), 1.11 (6 H, d, J=6.2 Hz)
St 1-6.7-dimethyl-1.3-dihvdro-2 H-benzimidazol-2-one

3- dlhydno 2H—ben2|g1dazo

-2- one

2. 1-isopro

The title compound was prepared according to the procedure described in -
Step2 of Example 9 from N-isopropyl-2,3-dimethyl-6-mitroaniline (Step 1 of Example
15). v
'H NMR (CDCly): & 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 (3 H,s), 1.63 (6 H, d, J=7.0 Hz).
Step 3. N-({1-[(4-hvdroxvtetrahydro-2H-pyran-4-yhmethylpiperidin-4-yl}methyl)-3-

- 1sopropyl-4.5-dimethvyl-2-o0x0-2.3-dihvdro-1 H-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-
nitr0phenylchlorofonnafe (220 mg, 1.1 mmol) in dichloromethane (7 mL) was added
triethylamine (0.42 mL, 3.0 mmol) at room temperature. After being stir_red for 2h, a



10

15

20

25

~--N /-0 N-" OH -NH3C H3C HCl Step 1.
N-isopropyl 2,3-dinmethyl-6-nitroaniline The title

Q o Vas prepar ed according to the pr. oceM/&2004/002741
escrl 584 i N Step 1 of npl e 10 from
2,3-dinmethyl-6-nitroanilineg. 15 1H NVR (CDC13): S 7.82

(1 H d J=8.6 Hz), 6.79 (1 H d, J=8.4 Hz), 3.52-3.34
(sblution of- {[@(a&ﬁm(lﬁethyl);ﬁﬁendzn 2@1]&%@}@9@&0&;1 pakia-ofl,

Grd s Esepre 1723 e 0 Fmolingiekerometaene Grral hvasadded

spoBiTie A camerss aea. SEOLER SR G Al o

Nal)s @] hen) thel organ'ﬁc HyermdSWasﬁedl‘WﬂtH 0aN Na@H a(qS(LS&ﬂL)lfoﬁﬁ tlmes

NTVR (CDC13):. 8 7.11
FIGPRE, Ao SV O: BASOUETBISE [Theresii v Jiiefed gl pad
of (»alin%o%?op@l?lsﬁ"ca 8l elukin® ¥ith Belhnefbthyd Thtfe (1) anPtifPriRate was
PO{lQellltrhﬁedlrmtht: stixtredasedded pb é{Cl@qzhm(SrmL) papsiriedifor 1h.

I’I;})g ]tlé% 'gf/nelatill ggI&P?réeflﬁvvrer% re&g(oare% u%de& FWand(Preﬁsure and the residue

dedseébtygmlliiz'bac&c@n ethandl-@idio)] athefld gt TR OE0I%9Y dbfdBe tide A
stirred m xture of

POF@BMWCO@I]FS%RWHW 1, 3-di hydr o- 2H
' I (Step 2 of Exanple 15, 204 ng, 1
mlﬁf ggzz%-sgﬁmqgg)phenyl chl oroformate (220 ng, 1.1
MS@W{,PB@W@@T‘@I 1(17m)T17)84vm{ adiads Hz), 6.95 (1 1, 4,

trleth am ne (0. nmol ) room t enper at ur e’

ArB3HR)el 35 2t i(k Hed‘l)f 5)91-2’(86 (hﬂ/@)ﬁ)ﬁﬂiﬁ@?l@ﬁﬁ)ﬂl) 3.41-291 (7 H,
I 0 I of
ﬂéégﬁ‘?%é}ét@éy@% %& I%‘&1%' 93—},%?3{/11}48 (5H,m), 1.52 (61, d,

tye66dydr o- 2H pyran-4-ol (Step 2 of Exarrpl e 1, 230
1. ml}olzj in di chl oropet hane § was_added to
n?afﬁdu & Crgthaea Ot Nep Folr et ¥5rHa :00% Ne Ik 1¢¢ Jound: C,
dil 4 tid ethyl acetate (50 nl). Then, the
\g?gghtl{c P%%wlm@s washed with 0.5 N NaOH ag. (5 nl)

for 5tines 5 and brine, dried over MgpSO™4 and

rated. The residue was filtered through pad of
i%gw{fl@g,ﬁ? silica gel eluting wth hexane/ et hyl

F FbVA AL (dohvddd vfe'i:‘:eahgfiﬂot-fjﬁ_l% #—ﬁ-viﬁ%&@lﬁig%(ﬁHM-To

-the m xture was add 10%

itimaethy])-Bdsopiropyl-5-methvl-2-0x0-2.3-dihydro-1H-benzimidazole-1-

carboxamide hvdrochloride

e O

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 (ESD) m/z: 213 (M+H").

HNMR(CDCI;) 6 7.82 (1 H, d, J=10.3 Hz), 6.64 (1 H, d, J=6.4 Hz), 388367(1H
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Then, the volatile conponents were renoved under

reduced pressure and the residue was recrystallized

Wf({%%[’%/'ﬁﬁ%} nol -di ethyl ether to give 100 ng (chﬁ)gng@ 741
t'he

10 conpound as a_col orl ess powder
mz: 459 (M+H{). i HNI\/R(@NSOdG) S 8.96-8.87 (1 H,
m, 7.84 (1 H d, J=8.3 Hz), 6.95 (1 H d, J=8.3 Hz),
%?éﬁ}(%h(s)’lﬂil (HH aIEla fzB6 (1 H m, 3.69-3.53 (6°
1(7H m, 245(3 H s), 2.28 (3 H,
MQWMMMGH

3 5moﬂﬁ%1§§g%b pd%’%re%%ci%&fﬁg chﬁ%%e degcgibedsin

Hoted2 OBExabipleld frdf. 4- Mmﬁoﬂﬁpylzﬁn@thfyl mntebaudm(ef(sw 1of
1-f(4- hvdroxvt et rahydr o- 2H pvran-4-vl) et hyl | pi peridin
-Bxample [6)ret hyl ) - 3-i sopropyl - 5- et h

o- 1H- benzim d azol e-I - carboxani de
M&rocﬁlon%}pw FNH/ANC>=00O4 H3C N HC
S‘tyffm (@DELH 00N b PPHORY, 6:92-6186 (IViL; ), mﬁ@@@(i Hnﬁ) 2.31

25 The t|t| e conpound was prepared accor di ng to

p@3dlﬁ,édtdr%5 (@éé@ﬂﬂe@iﬂlh Step 1 of Exarrpl e 9 from

MSméMB*B)lsovrdeSNNEﬂlﬁlm&Z 3- @y&@%&&nﬁm&zolb—‘ﬂo 3
Hz), 6.64 (1 H d, J=6.4 Hz), 3.88-3.67 (1 H, WD

9 PCT/ 1B2004/ 002741 69 m), 2.30 (3 H, s),

131(6fﬂé'm1@ xﬁéun‘&vbks) o cording to th dure described i
5-fluoro-1-1i ggp opyl - g th I-(i0r3ma|(i1yéi|}:)mcﬁzl—]lfrtc§eﬁszclnmcdg\l

z%4kp 306 Eealﬁlbie Otfromp é—fhlorqa b-:mgrow]sti-medp'bﬂ Sedibpdro2d-ng t o
tl?e%z g Y e ?ﬁ ol? Egar}qgie 16) and 4- {[4-(aminomethyl)piperidin-1-
yljmethyl} tetrahydro-2 H-pyran-4-ol(Step 2 of Example 1).
MS (ESD) mvz: 463 (M+H").
'"H NMR (CDCl;): 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-2 H-pyran-4-yl)methyl]piperidin-4-
1}methyl)-3 1-5-methyl-2-0x0-2.3-dihydro-1H-benzimidazole-1-

carboxamide hydrochlioride

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-
yDmethyl]piperidin-4-yl} methyl)-3-isopropyl-5-methyl-2-ox0-2,3~-dihydro-1H-
benzimidazole-1-carboxamide (Step 3 of Example 16)
MS (ESI) nv/z: 463 (M+H").
1H NMR (DMSO-dg): 6 9.55-9.11 (1 H, m), 8.89-8.74 (1 H, m), 7.77 (1 H, 4, 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 C24H3sN4O4FClL: C, 57.76; H, 7.27; N, 11.23. Found: C, 57.47; H,
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Step2 of Exanple 9 from
4-fluoro-N-isopropyl-5-nethyl-2-nitroaniline (Step 1

f le 16). M5 (ES1) mz: 209 (Mt
BRI 0078 06 (1 K. 6.92-6.90 (1 ﬁ*’%"“"”‘“

4.75-4.56 (1L H m, 2.31 03 H s), 1.55 (6 H,

' J=7.0 Hz). Step 3. 6-fluoro-N-(f :
.17-4[(1,4«1 hydsoxyt et r ah) dr o- 2H pyr an- 4- yI)rret hvl | pi peridin

yI}rrethyI) 3-isopropyl -5- rrethyl 2- 0x0-2. 3-di hydro-1 HDb
PRE: carboxam de The title conmpound was

p'rE'pgAT%ﬁ?gq-Wdl ng to the procedure described in Step
Bted 1. 49 {f(3d 1-2-0x0-2.3-dihydro-1H-benzimidazol-1-

5-fl%or-l-.' . l-6-rreth |- 1, 3-di hydro- 2H
: ; : : A '.. &rpl e 16) and 4-

{[4-(am norrethyl)pl peri d| n-1
yl] mat hyI nt et rahydr o- 2H pyr an- w (Sfep'ngoef Exanpl e

1). BSI) in/z: 463 ( (CDC13): 6

8.92)@40H, MG@/@:Jloll—t) 691(1

H d>F=6N2 Hz), 4.75-4 NH m, 3.85-3.70 (4 H,
J

n), 3.30 H t, J=6.4 Hz), 2)94 82 (2 H m,
2-2.29 (7 H m, 1.84-1.19 m,. 1.55 (6 H d,
jl"-o7a ghirpgd solutipn of bEOE_IOpBLk 3-1glgyy§rq\jzlg-ﬂ)enzumdazol -2one (J. Med,

Gpleh 9948192987 6125 86108 21 5 b ot HEHAR RE i 6o

mahhl) br) 7(Bmil strphyaipyfuran- mtah&édtﬁphbsgen?(SSL 5cki, NV 90 enrhéh erzm]
ol.e-| car boxamn de hﬁgr ochloride The title
@ﬁ&ﬂ%@t IROTR LERRSIRIURE o L BF FrECHAR TRprBue et ediyxed for 19

dl%ﬁfé” e mituretveR theh RbleEXRFIkELeH gerfaﬁﬁ’éntert-bu 14-
6-fl uoro-N-({1-[(4-hydroxytetrahydr H pyran-4- 25

yinmemiethy]pipprdinetil reazboyy Thiedl. lyhigh, B- AsbmmprhEandM Myl -

d I
Foiieh St ChRp i, PR 2 BFT 6L fdi B2 P
(t@l‘ﬁ@hd&)ran 6a£ad'&5d 9. "ﬂhk rédctlbh nﬂiture&vﬁ&e@ux%ﬂ f6r1anchef@4 hours.
é’ h&% C%Olghm{dlbaﬂﬁewthmwna S%rateﬂ&%ﬂq@ 30@5 9n@ e)s@cvé with
H
oy 0 Bt BBl S
Jizigd SVdﬂMgSWmlﬂ conzhtrated.f drladBhHBENEB 4T tie re§iduc/@lutent:

B ot 178 o ags brefoml s o eblpnen e

compound.

"H-NMR (CDCls) 5: 9.04-8.88 (1 H, m), 8.83-8.20 (1H, m), 7.26-7.10 (35, 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-oxo-N-(piperidin-4-

-2.3-dihydro-1H-benzimidazole-1-

carboxamide
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Step 1. tert-Butyl
4- ({[ (3-1sopropyl -2- oxo- 2. 3- di hydr o- IH-benzim'dazoI-I-

carbonvl | am no | net hyI ) pi-peri di ne- 1-car '
Wa%f’g/mﬁ? CN Boc ctZ)=0 v_N To a stirred sol E&/ 0(61002741
1-i sopropyl - 1, 3- di hydr o- 28 benzi ni dazol - 2one (J. Med.

Chem 1999, 42, 2870-2880) (3.00 g, 17.02 mmol) and

tri et RydoRMbASI fert-blidyl AL({[(3hsdPPopyl-DTERb2 3-HihydolH-
tetrahydrofuran V\b/gya(é[( %“% gﬁ%sgen (5.1 0, 17.02

ll4yl}eprbopyjaming dneshylynaperiginer ]o@ﬁibqw#é@%&%rgﬁ 58
fl T
%ﬁ%lijﬁ%‘b%ﬂb /gléﬁfrés'&&?&}%%& & methz %1 o 10%?1 Hcheu €

re was coo errper

hpctrbelbmﬁcyzicldﬂfwas( Qifded @.ﬂiﬂohyﬂeﬁnpbﬂaﬁﬁe ﬁ'blr n@hdurear ”Dma(mixmre was
Bi r chenough and

ORI AT ind baggsd Wilkaaugeys N 2@y @zstr%edg ﬂa§H§ia 100 m!
R tméd) #8e Bhrhbint BLHARY 304 ¥BiRe

reaction m xture was ref?uxe for anoﬁﬁgr '24 ours.
Thrematoguipbyl ofithd rdsatie {INEekilivat gel, iptetUSH A/ metihad=NOH)C3

5 and .extr d wi 5. ethyl acetate 100 m for
Rpied o Flous ol 3B ol ae e et YomBBhehod i ¢ h
M3 (Esp me Bedpavieyt. MgSO4 and concentrated. Fl ash
hrorrat ography of the residue (elutent: hexane/ethyl

A NMRIEDICL;) 608.93 2)H 4k, B130e82A(1ED Im)ﬂ’ 243 Oai(BHBmQQ 89-4.61

53835 O, 1= Flop SORELOD, oy 5. h 259 (B8, 134c1aT3 (L

2 8-4.02 (2H, 3. 32
%ﬁlﬁ%d&f@k&% (113@11“@(2}14 2H n (1 94m1 10 (5H,

Sep 31 N5 14(BiHvdrbxv-B=tne .P/--‘ igeiidi -%—Vllmsﬂyk} Pisopropyl-2-
g K pgol-é—oxo-N—, | neri |n4 | met h

X0 5% cf d¥ 1I¢Ii J e-1-carbo d z)t

\ ~- N\o.CNBocC - CNH \ N ~O/ (0

2005/6}1 9 /PCTNH.82004/ 002741 73!:’ S IutNo

: [ (3-isopropy 2 3
EEE' Ysi:Y oI-I-yI)‘%ﬁTﬁﬁEﬂ]@!Ei:fx
gilPlperldlne | - car box atfii? 992 g, 9.58

. A mixture of 3-isopropyl-2-oxo-N-(piperidin-4-ylmethyl)-2,3-dihydro-1H-

benzimidazole-1-carboxamide (250 mg, 0.790 mmol), 1-bromo-3-hydroxy-3-
methylbutan-2-one ( G. Bertram,; A Schérer; w. Steglich; W. Weber, Tetrahedron
Lett., 1996, 37, 7955-7958) (181 mg, 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 NaHCOj; 20 ml, brine, dried
over MgSO4 and concentrated.  Flash chromatography of the residue (elutent:
CH,Cly/methanol=100/1 to 30/1) afforded a colorless o0il 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 (ESI) m/z: 417 (M+H) *.
m.p.: 140.5°C.
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nmmol) in 50 mM 10% hydrochloric acid in nethanol and
10 M concentrated hydrochloric acid was stirred at
erature for 18 hours. The m xture
W@%ﬁ@é}%ﬁg& ed and basified_w th aqueous MZC\S%’ST&ZIM%ZMI
extracted with CHC13 100 #* for 3 tines. The conbi ned
extract was dried and concentrated. Flash

ma?t\ogn@playom98¢1e9meql7§glel6w%$2 lisapcmel , elutent:
C12/ net hanol =100/'1) afforded a colorless oil 2.272

gH(ma%(cmu) m&ea bl\alisé)eﬂi SEUTPELBY 8. 351& :(05($H) m)j %24-318 (3H, m),
§TBA G GEL, mhih S MR 3 SAOHt P B 300505 s ), 22042.06

?E}W%ﬂ‘ﬁ%ﬁhﬁ;ﬂ’ S5 %%zfi%?é%v o, d,

ﬁqﬂR@MsM%Qsalt fb%lf 8% 931} 81 @f}? Fin)38 07 (1H, dd, J=7. 7 6.8 Hz),

N-{11- (3- Hvdr oxy- 3- net hyl - 2- oxobut y1 ) pi peri di n-4-vl]me
7 (LHBA 53 Ayl 2827.10 (2H, m), 4.74-4.60 (1H, m), 4.36 (2H, bv), 4. 00-

SR ol LR R T BRI R TR BT ¢ o

Aral. ‘CalbﬁQ’oEb:MsMOQPO’ﬂQ&mOOIHEO C, 54.88; H, 7.08; N, 10.41. Found:
3- |sog py 0x0- N- ( pi peri di n-4- ylnethyl) 2 3- di hydro
G 65-2pelihz] H%ﬂ@ioé 1- carboxami de (250 ny, 0.790 nmol),
1- br ono- 3- hydr oxy- 3- net hyl butan-2-one ( G Bertram

A. Scherer; W Steglich; W Wber, Tetrahedron Lett.,
1996, 37, 7955-7958) (181 ng, 1.343 mmol) and
triethylamne (0.28 m, 1.975 20 mmol) in 8 m
tetrahydrofuran was refluxed for 15 hours. Then cool ed
and diluted wth 100 m ethyl acetate and was washed
wi th aqueous NaHCO3 20 ml, brine, dried over MgSO4
"and concentrated. Flash chromatography of the residue
(elutent: CH2C12/ net hanol =100/1 to 30/1) afforded a
colorless oil 202 ng (61%9. The oil (202 ng) was
dissolved in 3 m nethanol and acidified with a
solution of 44 ng 25 oxalic acid in 1 m MOH The

m xture was concentrated. Recrystallization of the
resulting solid with EtOH AcCet afforded a white solid
246 ng as the titled conpound. M5 (ESI) mz: 417

(M-H)



m p.: 140.5C. WD 2005/ 021539 PCT/1B2004/ 002741 72 IR
(KBr) v: 3404, 3306, 2980, 2941, 1728, 1690, 1612,
1541 cm1. 1 H NWR (CDC13) (;%ee base) 6: 8.90 (1H
br) 8.30-8.20 (1H, nm), 7.24-7.710 (3H, m, 4.78-4.61
(1H, m, 3.37 (2H, s), 3.33 (2H, t, J=6.3 Hz),
ITIOOMS 86 (2H, nm), 2.22-2.06 (2H, m), 1.90-1.22 (5H
m, 1.57 (6H, d, J=7.0 Hz), 1.35 (6H, s). 5 1H NWMR
(DVMBO-d6) (salt fornm) 6:8.92-8.81 (1H, n) 8.07 (1H
dd, J=cofppoindoftiig formtady: (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, m, 1.90-1.44 (5H, n)k,lBQQ (6H, d, J=6.4 Hz),
1.24 (6H, s). al . Het Tor "R3 .
C24H34N408. 0. H6Q. 1H20: C, 54.88; H, 7.08; N, 10.41.
Found: C, 55.%~-N#{i 7.18; N, 10.07. 10 73 CLAIMS 1.

A conpo Nhe formula (I) : B3 0 AHet R~NH N
m 22, N >0°TN >§:gg) wherein N- Het represents a

gn _ nufa said heterocyclic group being

unsubst Gt edMNor substi t ut ed by 1 to 4 substituents

independentlyﬁéelected fromthe group consisting of

substituents a' ; ﬁmIepresents a net hyl ene group; B
represents a coval e bond or an al kyl ene group havi ng
fapisl to 5 carbon atons, and said

—( -

unsubstituted or substituted by 1 to 4 substituents independently selected from the

Het represents a group of formula :.said heterocyclic group being

group consisting of substituents a' ;

A represents a methylene group;

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 represents a
heterocyclic group;

R' represents an isopropyl group or a cyclopentyl group;

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
| (i) 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 a?, or
(ii) a heterocyclic 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 a' 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 hydroxysubstituted alkyl group having from 1 to 4 carbon atoms, a carboxyl



al kyl ene group being unsubstituted or substituted by
an oxo group when represents a heterocyclic group; R
represents an i sopropyl grouppﬁr a cycl opentyl group;
R2 i ndependently represents a hal ogen atom or an al kyl
group having froml to 4 carbon atons; mis 0,1, 2.3
Qaroup, and Akl a RSy a&@fpﬁﬁeﬂﬂh $rofni 1)to @ capeh axamkhd gr oup havi ng

from3 to 8 at.o and, sai d cycl oal k roup
saRmybsiiet § Aeamenger s aie B3 A pirres P pelasnt |
&«ab@ﬁh@mm @fSup h&en O bl p tcCthSH)cﬁltaltd’mg; @Earﬁdi?ﬁirbﬁd.l enrfino

Sronoin St el Sevieh GrByRf PGP eTgrbetted o]

RGPl ing fomd 101 cabbs Etioinblﬁrﬁﬁa daybamotierSupsubst i t uent s

i ndependent | sel ect e fron1the group consi sting of
§EB§B?F@§WP Iy accepieble sAisdhergofient s a' are i ndependent!y
sel ected froma hydroxy group and an ami no group;

said sybstituents a2 are independently selected froma
My dr oxﬁ*emaﬁmﬂ At aﬁbmacegwﬁb accgpigble padhehremisasiclaimeddn
aikmll, gh@wig having from1l to 4 carbon atons, a

car boxyl 74 rouP and an al koxy group having froml
tIOCtACREGF MO A PHETORSTIC FiRHP S2GHId9BSt i t uents B are

i nde ently selected froma hydroxy group, a
hlgygggq\ ubstltuted al kyl group having from1l to 4
car nms, a carboxyl group, an am no group, an
al kyl group having from1l to 4 carbon atons, an

am nosubstituted al kyl group having froml to 4

carbon atons and a carbanoyl group, or a
plagrhegoemtliceadtuppeng oepbsititel gahipsstutdddydab 3 shstifieres

Cﬁﬁglﬁ%{#%ﬁlﬂ sreleE ng fr&lagﬂ “%&‘?p“t 'né%ﬁin'o%f \é;lﬁ)&ﬁ{?en ADYE 45 g A S8hibsents a

A
rephdgeraipa het erocyclic group sel ected fromsaid
het er ocyclic group being unsubstituted or substituted
by 1 to 3 substituents independently selected from
the grBupowmpasidst ihnghamasubstly tereptalgle adlt thergofr aspragsaint s

th e group. 3. The conpound or the
qhé&ﬁﬁcé%?ﬁcally acceptable salt thereof, as clained

in claim1, wherein. N represents a group of
formla , N—
Het represents a group of formula

and this group being unsubstituted or substituted by one substituent selected from the
group consisting of substituents a';

A represents a methylene group;

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; m is 0, 1 or 2; and
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and this group being unsubstituted or substituted by
one substituent selected fromthe group consisting of
ityents a'; A represents a nethylene gr - B
‘”?é@@@%gﬁfs an al kyl ene gryup havi ng from | tg@ﬁnggpggﬁ4l

atons, and said al kyl ene fSgroup bei ng unsubstituted or
substituted by an oxo group when R3 represents a
REfepreg@ie! i ¢ group; R2 independently represents a

hal ogen atom or an al kyl group having froml to 2
cafBon acyherkyhgroaypdaving donp4 taherriud 2006/ apd s8E gycloalkyl

PCT/ 1B2 » esents (i oal k
group h%\%ﬁé gg)]%g g‘r}nbsﬂzﬁ%dg’ {:gy%%l S‘E\}t‘%‘}%’f‘)d%%& Sés(ngfly& %eétxé from
cycl oal Klgrowgrcdusisthf dTgubdfidsnistdft &d by 1 to 3
substituents- independently selected from the group
cofidl st pAgervrydiGIeEeup haxingdraap 4 tof amnys; jnd sgid heterocyclic group
het er ocygl i I G v '

et or ocyat EnbaHReR B RGN, b3 fudiedit BBl
by 1 tosSecsadofsdrh theghbp copsiepmneabitiuensssp.ect ed from

the group consisting of substituents (3. 4. The
conpound or the pharmaceutically acceptable salt
4.hefRbmpBnLrdh Q?eugigalﬁj a@ée%}da]oi%%%é?éd}; N clﬂ%&d in
represents a grou@ o# ormuFa and thi's group bel ng
al@subsitietait ed or substituted by one substituent

selected fromthe group copnsisting of substituents

al; A represents a nethyl efpe ghqup; 15 B represents an
al kyl ene group having fro 2 carbon atonms; R1

Hetrepmsantssa grnup sioformowy| gr o R2 i,ndependent|y

r esents a flugrj.ne atom .a .chlorine omor a

HETHS o e el BB e R e BBy st rom the
foMh BshststiRdSubQitder®pgHon at oms, and sai d cycl oal kyl

20

group being substituted by I to 2 substituents
A rersprend emdtiylensigseured from the group consisting of

B YRt B bl i bl B Ao bl g
| Rhﬁ@hﬁ&hiﬂﬁ&ﬂnQﬁdéﬂh@tituted by 1 to 2 substituents

i pdependent |y . .
R” independently répresents a fluorine atom, a chlorine atom or a methyl; and

R’ represents
@) 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
(i1) a heterocyclic 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 B are indgpendently selected from a hydroxy group, a hydroxy-
substituted alkyl group having from 1 to 2 carbon atoms, a carboxy! group, an amino
group, an amino-substituted alkyl group having from 1 to 2 carbon atoms and a

carbamoyl group.
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20

25

selected fromthe group consisting of substituents f3,
25 said substituents a2 are i ndependently sel ected

Wgz%g{ﬁhﬁydr oxy group, an anmino group and anpé,f 6&2_/002741

ving from1l to 2,§ﬁrbon atons; and sa
substituents 13 are indepéendently selected froma
hydr oxy group, a hydroxy- substituted al kyl group
having from1 to 2 carbon atons, a carboxyl group, an
am no group, an am no-substituted_al ky roup hav&ng
$.r Ghhelcompoand oir the Rhasmaeaytealy asceptrbicsal %f’ e tHo
»%OOSEO%%SSQ PCT/ | B2004/ 002741 76 5. The conpound or
AL ph ?ﬁ%eutically acceptabl e salt thereof, as
claimed in claiml1, wherei Het represents a group
of formula 5 A represen met Nytene group; B

resents._a ¥ growp; /Rl represents an
ngg?gﬁgﬂsag%ﬁgghgﬁsggpresents a fl’'uorine atom mis 0O

Arrepreseafith mEByleapgresgnt s 10 (i) a cycloal kyl group
having from5 to 6 carbon atons, and said cycl oal kyl
Brreprgscnts aigetbyisas #Pted by 1 to 2 substituents

) L from the group consisting of
gu%%?%%ggﬁ%%%géﬁhgggﬁgi) a heterocyclic group having
R’ oeprisehts aGluatinerstpmandis Sair d; &ek er ocyclic group being
upsubstituted or substituted by 1 to 2 substituents
th%ﬁéﬁ@@ntly 15 selected fromthe group consisting of
sulgfit Rafkdl ogﬂi’@‘iﬂé 61530 8 2aMbA atobBarndiytipalkyl
sel ected from a { roxy group and an am no gro%f; %nﬂ
sai d subsoun beimg sibstitated by A de g spbraRents mdependedily seisgird4rom
hydr oxy group and.an api no.. p. 20 6. The conpound

or the _55“&383?#%3?9 m%@@@%&%EPgrsalt thereof, as

le ifyed e%]ﬁbter%ﬁlié’fgrbup whehefBmY toldedtomns ané sad hatermcypiio gpoup
° o rmbe?ng unsubstituted or substituted by 1 to 2 substituents independently

selected from the group consisting of substituents ,
sﬁid substituents o are independently selected from a hydroxy group and an amino
group; and
said substituents P 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

(i) a cyclohexyl group substituted by 1 to 2 substituents independently
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A represents a nethylene group; 25 B represents a

met hyl ene group; Rl represents an isopropyl group; R2

represents a fluorine atom mis 0; and R3 rech_)resents
Jﬁ“%ozéif’él ohexyl - group substituted by 1 to 2PCI/IB2004/002741

substituents i ndependent!y7 WO 2005/ 021539

PCT/ | B2004/ 002741 77 selected froma hydroxy group or

' i het | h
from o SEghed Bam o edro ) &R GPBST being |
SURES i t utiRebrdtyciic f¥el R @B HSm An@EHidBeteoOtHc ghoup.

The conpound or the pharmaceutically acceptable salt,

as cl ai hedgisubstitgpdibyea hydrpret SPEP WA EHPREWEHRs (i) a
cycl ohexyl group substituted by 1 or 2 hydroxy group,
or (ii) a tetrahydropyran group substituted by 1or 2
Hy dTh«gongscaid or tht Bhétmadtigicalbngpoeptabletalt, heclaimed in claim 6,
phar maceutically acceptable salt, as clainmed in claim
Vherelherein R3 represents hydroxyt et rahydropyranyl or
g s%f&gcycl ohexyl. 15 9. The conpound as clained in
alrm which is selected from N ({

1- [(4- h;/ droyoiyhexiyt goyml substeitadybrydnerf- hyldiaxytghopp] ¢ri peri di n
- 4-
6{)‘5 ) py 2 t%&%mﬁyr%n N §Pstiried N, 7d BB E e ar boxa

m de;
1-[(trans-| di hydr oxyhexyl ) met hyl ] pi_peri_ di n- 4-y]| }rret
By &hecqmmésythcz heasceuticallyjpaepripie s3l pclaimed in latm 7
J1j dazole- | -car boxam de; 20 N-({
?ﬁﬁm s-1, 4-di hydr oxyhexyl ) net hyl ] pi peri di n-4-yl } net hy

IR r&presenR hodywkytatraiwdropyranyl or dihydroxycyclohexyl.

2, 3-di hydro-| H benzi m dazol e- | - car boxan de; and

6-fluoro-N-({

b [ (l'FI E‘éﬁ#%&é%i%?h&&%&%@raﬁhhpwmﬂiwédeﬁ%wl ] pi peridin

-4-y ?rret yl) -

({3 bp#bx}zetrahmdr@ mpﬁwmydﬂ@mqﬂ;}%b]@ippﬁdindﬂazlmﬂwl) -3-

-car bo harrra cgept abl e salt

ﬁﬁ’gfoé’g %’%%Lyéfﬂg % ngx a?r?aceutl cal ly

axce:{ex q(ta&#sel zsair@droaﬁheﬁ%ymemsil]mpem 4c;,manaﬁy1) Blisipapyl-2-fomo-
wherein the pharmaceutical |y accept abI e salt is a

Hﬁj@léxch‘pdﬁ benzigpidazole-1-carboxamide;
N-({1-[(cis-1, 4—d1hydroxyhexyl)methyl]p1pendm-4-y1}methyl) 3-isopropyl-2-oxo-

2,3-dihydro-1H-benzimidazole-1-carboxamide; and
6-fluoro-N-({1 -[(4—hydroxytetrahydro-ZH-pyran-4'-y1)meﬂxyl]pipen'din—4-y1} methyl)-
3-isopropyl-2-0x0-2,3-dihydro-1H-benzimidazole-1-carboxamide,

or the pharmaceutically acceptable salt thereof.

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.



hem edysilate. 30 11. A pharmaceutical conposition
i ncl udi ng the conpound or the pharmaceutically
acceptabl e salt thereof, as cgéined in any one of
clainms 1 to 10, together with phar maceutical |y
acceptabl e excipient. 78 12. A pharnmaceuti cal

conposi t IAO;Shaﬁﬁuceafcaltdaﬁ]pbgﬁmtfﬂmﬂthéﬁeaﬁheaeme&@ rd&sditidaa fhediated
nmedj ated by5HT4 receptor activity, in manmal i

subpei’4 Wﬁ?Pé‘H By ‘Péé‘%amé“athﬁ'éF‘é’ﬁf@ht‘”hlfalcwyp“sé? 3 @e&apwcaﬂv
anDpiideti® arhdiRr STARPHPSuN or iR hRARESREAH ab Cetab salt thereof, as
acceptabl e salt thereof, as - clainmed in any one of
claﬂﬁ§wi"iﬂwfﬂe°ﬁ§mmAlﬁh -maceut i cal conposi tion for
of the treatnment of diseases selected from
gast roesophageal reflux di sease, gastrointestina
di séis e, Ag;ﬁ@fma}%utwgltqornipt)sytlcm fgmfd@trea?mqt of dissases selected from
dys gfs%ésaphafgm FluQ BRdasel RO RRdsAnal ifsdsd, 3R Q&W disorder, non-
, constipation, dyspepsia, ophagitis,
gasﬁ?@é’gwﬁagémww dvsaepsie. Witale Oweé émdfogre @ veisipation,
Sy shRpeiias &3pigitis adRidMBAgeral His&88 S 8used Oaal Ae¥Rous system disease,
di sorder, enmesis, mgraine, neurological disease,
pai fHzheimgr uisnpses asiive diseidprapasis, Bigraincapewrelpgical disease, pain,
heagdrgigldsBidrifortersdi DAL Bifure MdarPRNE Binsty, AHHOEBand Whh D
conprises a therapeutlcally ‘effective ampunt of the
conmpydiIne Vhich sopprisenmbeapsueisalyy accept abl e sal t

t heegadivasmodh 8¢ tH@Ejon'lﬂz')uf'f’d"é/r tﬁ’éﬁaﬁlﬁac@dt@blwﬁackepﬁa%]e]sgh th%ﬁzof as
Use of the conmpound or the pharmaceutically acceptabl
sal tlaimpdripagy ongof elpigisded !0i n any one of claims 1 to 10
for the manufacture of a medi canent for the treatnent
of disease conditions nedi ated by 5-HT4 receptor
act il€i t y’Usie af the gempeand grﬁhgm@putlcgﬂj accppsabdsf say thereof, as claimed
COMPURAnaSF GAidk o0 fr b Hahddure WALHEHiPanst@t fbr the treatment of
condition is selected from gastroesophageal refl ux
~ di sdisease cydsopompdizted PnaH Tdresepag activaisio pinampentinp pubject.

di sorder, non-ul cer dyspep3|a functi onal dyspepsi a,
|rr|table bowel syndrone (I BS) consti pation,

dyspeépsi &/se abppmagind as claiaed in lain bhadieiea saidi copdigen is selected
UEUEEEY oae;@d@&apahoean@ﬁa&%§ea§y&£§m£¢tﬁ@a§§ase%a%ﬂﬁ Inf%8licyS

di sease, cogni t1ve disorder,; enesis, ?raln

neuflsP9H Bal-ulgr duwersia, HichonabdyspRPigdT EEliabo v SHfwEEeSIBS),
car dbipdiidh, @E&pgm%@&phaca& éétrb&bﬁhaoerﬁhﬁbfs% eﬁau)&a eApdiea

syndrone. 16 npound F the fornula (2-A
A - P@WO‘RI?)’St‘F?&dWSf leﬁxe)mers disease, cognitive disorder, emesis, mlorame

neurological disease, pain, cardiovascular disorders, cardiac failure, heart arrhythmia,

diabetes and apnea syndrome.

16. A compound of the formula (2-A%):



~wherein Re represents a hydrogen atomor a
. N-protecting group; N Het represents a group of
. formula A represents a nethylgne group; B represents a
coval ent bond or an al kyl ene 7gfoup having from1 to 5
carbon atonms, and said al kyl ene group being
unsubstituted or substituted by an oxo group when R3
represents a heterocyclic group; R3/FB re:ﬁ.ents (i) a
cycl oal kyl group having from-3Het8 ca%ﬂ) at oms, and
sai.d cycl oal kyl group_bei substituted by I to 5
substituents i ndependawt‘r'l)l el ected fromthe group
consi sting of substituents a2, cigrél i) a heterocyclic
group having from3 to 8 atons, ‘n Jsai d het erocyclic
group being unsubstituted or substituted by I to 5
sub¥tftent s i ndependently selected fromthe group
CONRP fdpteldhtOf hydkdyed bt @Ph N-FRote@iflcGretgbst i tuents a2 are
i ndependent |y "sel’'ected from ydroxy group, an am no
group, a hydroxysubstituted al ky|_group having from1
" to 4 carbon atons, a carboxyl oup and an al koxy
gr ogiRt RPNENEG o rUP I fdruk carbon at ons; and said
substituents 6 are independently selected froma
hy dAISBIePS aFethyleng o8y - substituted al kyl group
havBiepréseih bovia®nfbdnd bPA IR Broup hedhi DR | 185 84+on Adns,
am no roup, an al kyl group having froml| to 4 carbon,
at ofAd Sa%rii“aﬁﬁnﬁ gOYp S¢ing msgl&tlgquéﬂ sub§iityige by av P¥eErPyPomien R
t 0 fepFadROheadrQYBliAR6Up2 car banoyl group, or a salt
thergof 80 17. The conpound or the salt thereof, as
¢l aRnE@™SsPc] ai m 16, wherein Re represents a hydrogen
at om ofj) a £ 8oy CAERPHAYIng FoRAURG 8NarbbIRhiohE RhE $8NEyR10R1ky] group
group of formtlif- A represents an mnethyl ene group;
B r epr esentedngubsigtighhvdria Sgristiprents depepdentiy Eﬁl@éﬁgrﬁ%ﬂ the group
hydr oxyt et écakbimehiz QP YubaiMént o2, 6 hydr oxycycl ohexyl . '

(i)  a heterocyclic 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 f,

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

group, a hydroxysubstituted 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-

substituted alkyl group having from 1 to 4 carbon atoms, a carboxy! group, an amino

group, an alkyl group having from 1 to 4 carbon atoms, an aminosubstituted alkyl

group having from 1 to 4 carbon atoms and a carbamoy! 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 tbutoxycarbonyl group;

— -

Het represents a group of formua- - - ;
A represents an methylene group; B represents an methylene group; and

R’ represents hydroxytetrahydropyrany! or dihydroxycyclohexyl.



