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dopamine receptor antagonists to reduce psychotic symptoms. However, conventional
dopamine receptor antagonists can cause exirapyramidal side effects (EPS) in patients,

including tremor and tardive dyskinesias.

M, receptor agonists have been sought for the symptomatic treatment of cognitive
decline. More recently, a number of groups have shown that muscarinic receptor agonists
display an atypical antipsychotic-like profile in a range of pre-clinical paradigms. The
muscarinic agonist, xanomeline, reverses a number of dopamine driven behaviours,
including amphetamine induced locomotion in rats, apomorphine induced climbing in
mice, dopamine agonist driven turning in unilaieral 6-OH-DA lesioned rats and
amphetamine-induced motor unrest in monkeys (without EPS liability). It also has been
shown to inhibit A10, but not A9, dopamine cell firing and conditioned avoidance and
induces c-fos expression in prefrontal cortex and nucleus accumbens, but not in striatum
in rats. These data are all suggestive of an atypical antipsychotic-like profile.
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R® N
Rt N
wherein:
R* is fluoro;

R® is selected from hydrogen, halogen, cyano, Cysalkyl, Cisalkyl substituted with one or
more fluorine atoms, Cy5 alkoxy, and Cy¢ alkoxy substituted with one or more fluorine
atoms;

R® is selected from halogen, cyano, Ciealkyl, Ciealkyl substituted with one or more
fluorine atoms, Csscycloalkyl, C;scycloalkyl substituted with one or more fluorine atoms,
C16 alkoxy and C,¢ alkoxy substituted with one or more fluorine atoms, and

Q is hydrogen or C.salkyl.

As used herein, the term “alkyl’ refers to straight or branched hydrocarbon chains
containing the specified number of carbon atoms. For example, Cqsalkyl means a straight
or branched alkyl containing at least 1, and at most 6, carbon atoms. Cjsalkyl means a

2



wherein: R4 is fluoro; R5 is selected from hydrogen,
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As used herein, the term “substituted” refers to substitution with the named substituent or
substituents, multiple degrees of substitution being allowed unless otherwise stated. For
example, there may be 1, 2, 3 or 4 substituenis on a given substituted group. For
example, if R® is a Cq.qalkyl group, it may be substituted by 1, 2, 3 or 4 fluoro groups; and
if R% is a Cysalkoxy group, it may be substituted by 1, 2, 3 or 4 fluoro groups. For
example, R® may be a Cysalkyl group substituted by 3 fluoro groups; and R® may be a C;.
salkoxy group substituted by 3 fluoro groups.

In one embodiment, R® is selected from hydrogen, halogen, cyano, Ci.salkyl, Ci.alkyl
substituted with one, two or three fluorine atoms, C,. alkoxy, and C,.s alkoxy substituted
with one, two or three fluorine atoms.

In one embodiment, R® is selected from hydrogen, chloro, bromo, fluoro, Ci4alkyl, C,.
salkyl substituted with one or more fluorine atoms, and C;_alkoxy.
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In one embodiment, R® is selected from methyl, fluoro, chloro, methoxy and cyclopropyl.
In one embodiment of the invention, Q is selected from hydrogen and Csalkyl. In a
further embodiment, Q is selected from hydrogen, methyl, ethyl and propyl. In one

embodiment, Q is hydrogen or methyl. In one embodiment, Q is hydrogen.

In another embodiment of the invention, there is provided a compound of formula (la):
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hal ogen, Ci1-6al kyl, G -6al kyl bstituted with one or
nore fluorine atonms, Cl-6 alkégil and Cl-6 al koxy
substituted with one or nore ffuorine atons; and

.

R N
=0
N

Rt N

(ib)

wherein:
R* is fluoro; and
R® is selected from hydrogen, halogen, Cisalkyl, C, alkyl substituted with one or more
fluorine atoms, Csgcycloalkyl, Csscycloalkyl substituted with one or more fluorine atoms,

C..s alkoxy and C,.s alkoxy substituted with one or more fluorine atoms,
or a pharmaceutically acceptable salt or solvate thereof.

All features and embodiments for formula (1) apply to compounds of formula (la) and (lb)
mutatis mutandis. Hereinafter, all references to compounds of formula () include
compounds of formula (la) and compounds of formula (Ib).

it will be appreciated that for use in medicine the salts of formula () should be

pharmaceutically acceptable. Suitable salts will be apparent to those skilled in the art and

include for example acid salts, for example sodium, potassium, calcium, magnesium and
5



R6 is selected from hal ogen, Cil-6al kyl, Cl-6 alkyl
substituted with one or nore fluorine atons,
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solveétg)subﬁ] %L %ﬂg &&%u&g?mgfsofvgﬁtgu llﬁl s@éﬁa&{%g %0&8@%%;1% ?ered
This ipgentien e qqgeé within iés 5qoppos‘tqfﬁhlgmﬁrt):: sglygtasdnglgding hydrates as well
as copipaundcenrtaiviay vpriatde eptoablseaf witert taal reay bk tpsoduickd bip@rocesses

such Qg)%ﬁmmaubﬁ those skilled in the art and include for

exarrp e acid salts, for exanple sodium potassium
i um magnesi um andt et raal kyl apnmoni um and the ik

Certafsy o bR GOBPLGHS oRaETge BIr® Tosrate agdiien SRYIEHiHY less than one
(for emarple, @5 g@quivgidniaftd dibagic atiyidoradreco moresathvalents ofrantadicc The

preseﬁf lﬁv&rfuam ﬁ\C%@é‘p\W%hCnt@Cé&pea%ﬂ’ BEEMN: CstBeh@fe®icd-and non-
mal i ¢, nmandelic, acetic, 1sethionic

St°'°*¥‘ﬂm%tf' tormalqﬁqrg?fc lactic, citric, tartaric, benzoic,
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invenfiery H&e nsesknt ﬂmﬁnmﬁbpecqvw the indigdualiisemers @fchpEAEUNdS
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centréhr3 ihVAHRAL LiRBWise, it is understood that compounds of formula (1) may exist in
tautomeric forms other than that shown in the formula and these are also included within
the scope of the present invention.

The present invention includes within the scope all pharmaceutically acceptable
derivatives of the compounds of formula (I). As used herein, the term “pharmaceutically
acceptable derivative”, means any pharmaceutically acceptable salt, solvate, or prodrug
e.g. ester, of a compound of formula (1), which upon administration to the recipient is
capable of providing (directly or indirectly) a compound of formula (I), or an active
metabolite or residue thereof. Such derivatives are recognizable to those skilled in the art,
without undue experimentation. Nevertheless, reference is made to the teaching of
Burger's Medicinal Chemistry and Drug Discovery, 5th Edition, Vol 1. Principles and
Practice, which is incorporated herein by reference to the extent of teaching such
derivatives.

It will be appreciated by those skilled in the art that certain protected derivatives of
compounds of formula (I), which may be made prior to a final deprotection stage, may not
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Sone of the compounds of this invention may be
crystallised or recrystallised fromsolvents such as
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those\,""sklhécﬁlnt bR %Fotﬂgt Qérta'imfrho%ﬁlgg GMOannt\éle hto'gé) nﬁélp% H'\eh%ﬁ as “pro-

o SOt e I oS- Piadbs (g declosre
in whigh ileewmenteis dodorparatatii heneinrty mferameed mdy bal placedt 6re Sippropriate

functﬁ:h@htﬂe@Wéne@cthuK@ﬁMnélﬂbes'ére'p‘-‘reééh@%ﬁno%é&ﬁ\ﬁs of the |nvent|on
SuntaB%rﬁ}Bamgsc‘ e Fn@[)mﬂsaof(tﬁé mtq%itlo‘fn lp(a;dﬁl | n t aut on@@ager gs &8 hemi-

eSterﬁl &PSP'P%? @B@EF Wtiorfstiers nlfatecgsierss Stﬂfﬁ@d‘iﬁ @ﬁé‘i’ﬁs carbamates, azo-
compiohnds phosphaffites pglemsides i atves tacetalsi amdlketitss Wi thin the
scope all pharnaceutically acceptabl e derivatives of

e, SRRl ol S e
he ExpaipIea Seaiqncand I"jﬂ”ﬁdc heseinpiter irayding, dthout lmitagien: ‘pr odr ug

4 -Flueray6-meinyé1-[ 1 dfetrahycrorRbkindan- yl)orr-ﬁpéﬁduﬁyl]M 3wrhy@Fb 2RON
benz&l9a-signat i on to the recipient is capabl

o PO S A AR e
%?@b?‘onSuch derivatives are recogni zable to those

4 Flusto -6-rethaxy- 1t-He(tetrahy drok2Hr pyranUndl e pirepeiny e @tcﬂlﬁydi’@-ZH-
benzNeySi-begess, reference is rrade to the teaching of

4 5-%0?9-%—@ taﬁ-l I—[i-(pe%rap%p gl-ggyr -ﬂ)lpgng] n?l]c? \éedrlr¥ydro 2lr-]l-
benzimidazol-2-one
6-Cyclopropyl-4-fluoro-1-[1-(tetrahydro-2H-pyran-4-yl)-4-piperidinyl}-1,3-dihydro-2H-
benzimidazol-2-one
4,5-Difluoro-6-methyl-1-[1-(4-methyitetrahydro-2H-pyran-4-yl)-4-piperidi nyl]-1,3-dihydro-
2H-benzimidazol-2-one

and salts and solvates thereof, for example the hydrochloride salt, the trifluoroacetate salt
or the formate salt of any of the above compounds.

Specific examples of salts of the present invention include:

4-Fluoro-6-methyl-1-[1 ~(tetrahydro-2H-pyran-4-yl)-4-piperidinyl]-1,3-dihydro-2H-
benzimidazol-2-one hydrochloride

4-Fluoro-6-methyl-1-[1 ~(tetrahydro-2H-pyran-4-yl)-4-piperidinyl]-1,3-dihydro-2H-
benzimidazol-2-one monocitrate



Practice, which is incorporated herein by reference to
the extent of teaching such derivatives. It wll be
wappresdi’et ed by those skilled in the art that PEF/GBR006/003590

protected derivatives of conmpounds of forrmula (1),

whi ch may be nmade prior to a final deprotection stage,
4-Fluarep-methplets Kledatrabiydior@it-oy ragide)-4-wiperidiny -1 Bsdibydror2Hs ut
benzifi¥zollNokEmbiaReduoharces, be admi nistered orally or

r I N L Seds kN bhody to

6Ol B R AR R T AR S B2
benzimidgzolrcenoydeeghisridgct i ve. Such derivatives nay
4-Fludro-@rreéthpxy- i1 -(esatryidbe 2Hayranpd-pihdemigeridirm] £ 1, IrdinydroetH-ai n
benzifRBBALNGG RfdrédHoridgvent i on may act as prodrugs of

at her f, the,, t}on, : t
45 OB AR B el B M LSl
benzirgidazlrg-PRRRrefhiaiids t he scope of the invention.
6-Cyclapeonyl-4-$luoro- 5 ii-(tetkahgdior 2H-pgrianslgyl 4-pinesidingl]- 11 3adihydro-2H-
benzifRBPAWIGSe RfdrédiforReem@nt i nvention are described in

ru of . T Vol u 9 er 9 83 =
> DB ey 1o o8t Y Bincy b pherBy b gpanyer
2H-bepzipidargl-2one hydroghodde. Pr odr ugs” by H.  Bundgaar d,

El sevier, 1985, Chapter 1 (the disclosures in which

In a ﬂﬂfu lﬂbéﬂ%ﬁ%itﬁé MRAficH %goa}ilgéseé Ry eR¥ral %Fﬁe%’é‘ QR)) fdrtpreparing
! ) K d h
compgiinds of ol B eI Ee: WECh RERSRRS EOmBREsSe ki Il ed i n

the art as "pronvieties", for exanple as described by
coupliy aBApoand of formtiiPgs gn of Prodrugs" (the disclosure
in which docunent is incorpdtated herein by reference)
may be placed on appropriateyunctionalities when such
functionalities are presen i thin conmpounds of the
i nvention. Suitabl eRprodrugs for conpounds of the
i nvention include : e s,/\:e@r bonat e esters,
hemi esters, phosphak’s” &8 els, nitrgp esters, sulfate
esters, sul foxi des, anirfes, carbamates, azoconpounds,
phospham des, gl ycosides, ethers, acetals and ketals.
... Particular,. co ds according to the invention
W'thai‘%‘?E}H?HBdPE@EE{’T'gg@'gifi caljy exenplified in the Exanples
section and nanmed herefnafter including, wthout
[imtation:-
4- Fl uoro- 6- met hyl - 1-[ 1g5(t et r ahygr o- 2H pyran- 4-yl ) - 4- pi
eridinyl]-1, 3-di hydro- 2Hbenzi m dazol - 2-one
Where‘%‘-Chl oro-4-fluoro-1 -[1
-(tetrahydro-2H pyran-4-yl)-4-piperidinyl]-1
R* is aréiph R ae pravirREi defided,adr-a group convertible to R*, R¥ is a group R® as
previously defined, or a group convertible to R®, and R® is a group R® as previously
defined, or a group convertible to R®,

The reaction is carried out under conditions suitable for reductive alkylation. The
reductive alkylation reaction is typically carried out using sodium tfriacetoxyborohydride in
dichloroethane, optionally in the presence of triethylamine, and optionally in the presence
of titanium tetraisopropoxide. Alternatively sodium cyanoborchydride can be used as the
reducing reagent in solvents such as methanol or ethanol, or the reductive alkylation can
be effected under catalytic hydrogenation conditions using a palladium catalyst. In a
further variation, the compounds (Il) and (ll) can be condensed under dehydrating
conditions e.g. molecular sieves or magnesium sulfate, and the resultant imine or
enamine reduced using for example sodium borohydride or by catalytic hydrogenation.
8



2-one 4-Fluoro-6-nmethoxy-1 -[1
-(tetrahydro-2H pyran-4-yl)-4-piperidinyl]-1
WQ 3eodioboyds o- 2Hbenzi m dazol - 2-one PCT/GB2006/003590

4,5-Di fluoro-6-nethyl-1-[1-(tetrahydro-2H pyran-4-yl)-

4- pi peridinyl]-1, 3-di hydr o- 2Hbenzi mi dazol - 2-one

6- Cycl opropyl -4-fluoro-1 -[1
A modiﬁ&ﬁfoﬂdﬂ){)@h@‘a?bl’o@éﬁsﬁ@ﬂ‘ﬂislyﬂehuiﬂedo\lvﬁ%l@'HWJ.J aldyl. Thus, in general

- - - -0 .

proces 1y ¥ SURFLERYHETR) oo el it 2 cappeundol toputa )
in therprgrs_esﬂccje opa SPYse iO&p}fﬁﬂlqe_, A0 paﬁaﬁyamd:yamde or atetone cyanohydrin, to
form theldyenz intérdegsite 2O00C vehich sal be reactbdswittvam alkyk Gegrend reagent
QMg B foRti @BPbBuAdMrtsuRe. or i de salt, the

trifluoroacetate salt or the formate salt of any of

the above conpounds. Speg fic exanples of salts of the

present invention inclyde) 4-Fluoro-6-nethyl-1 -[1

- (tetrahydro-2H pyran-4 I\2-4-pi peridinyl]-1

, 3-di hydr o- 2Hbenzi m d €N 2-one hydrochl ori de

4- Fl uoro-6-nethyl -1-[d-(tetr ahy+dr 0- 2H pyran-4-yl)-4-pi

peridinyl]-1, 3-di hydr 0=2Hbenzi mi dazol®Mg¥- one

monoci t r at e*Fl Do N
b-met hyl -i -t "ése ﬁi\*f:cp aH pyran-~yO-piperidinyl|-1I.
S- di hydr o*Hbenzi m dazil - 2- one net hanesul fonate
6- Chl or o- 4- f | uor 0-& ﬁ&%{
- (tetrahydro-2H pyrak®4yl ) - 4-piperidinyl]-1
, 3-di hydr o- 2Hbenzi m dazol - 2-one hydrochl ori de
wherddn Fl uor o- 6- met hoxy- 1-[ 1- (t et rahydr o- 2H pyran-4-yl )-4-p
i peridinyl]-1, 3-di hydro- 2Hbenzi m dazol - 2-one
g . hydrochloride 4,5-Difluoro-6-nethyl-1 -[1 . 6
R is a(qraen Bhpamesevipusiydefined. ong orpupicaBysriibiaye R'qR" is a group R as
previquslydidiiped,mr 2Hdyewz carivadib to RE; Bhés dgaup A am préeiously defined, or

a grop EVeRBIORYR4, € Klny8fReA or [Ch..alkyl, and X is chioro, bromo or iodo.
9 L-%(t et rahydr o- 2H pyhyargj-@4-yl )-2- p¥peri dinyl]-1
, 3- di hydr o- 2Hbenzi m dazol - 2-one hydrochl oride and
The reaction is carried out using conditions similar to” those described in the literature

(Arch Pharm (Weinheim), 1987, 320 (4), 348-361). The piperidine and ketone
components are treated with potassium cyanide in water at pH3 or reacted with acetone
cyanohydrin in dimethylacetamide at elevated temperature to form the adduct (XXXX).
Reaction of the adduct (XXXX) with the alkyl Grignard reagent QMgX in ether or
tetrahydrofuran provides compounds of formula (1).

In a further embodiment, the invention provides a general process (B) for preparing
compounds of formula (I) which process comprises:

coupling a compound of formula (IV)

R®. NH
);j[ N
f



4,5-Difluoro-6-nethyl-1 -[1
-(4-nmet hyl tetrahydro-2H pyran-4-yl)-4-piperidinyl]-1
wQ Jodiossras o- 2H benzi mi dazol - 2- one hydr ochl or i PET/GBR008/003590

further enbodi nent, the invention provides a general
process (Al) fo repari ng conpounds of formula (1),

with ammmue%otjamnwmvgh process conprises: coupling a
compound of formula (11§ with a conpound of fornula
(11'1) wherein R4 is a, p R4 as previously defined,
or a group convertible to R4, R is a group R5 as
previously defined, or a group convertible to R5, and

whereRBRF & Rg@LBYE RbrdfoRHimYE) ot adgﬁ)u@ 6&1veﬁfbl@t091§"owg is a group
R® as g:g&xcei{swo%g%g& Qrgiw goﬁ\%gtg)fljéc fo %g? el 'lgt%i rﬁl% & gg Previously
defingde @ & gwpa¢wpalbleot9 Rea@t i dydrageny g éabﬁ'@",c%q Med@n@t both
represesit fegvisgdjraupst. r Xearet 6>cpb dreothy draimdteor diffelieath bod egérhples are Cl,
PhO, ®bI Qﬁléiaid(e ' Q}Wﬁé?\expe?rgi:gn%g Bgfcth tt‘li'tlgénlrﬁlﬁ%%@ﬁée thi@Reagent can be
gener?%p H'i?g §b{ﬁ d&Pim 9§11 ?@%‘EW@?“ SOdI um
cyanobor ohydri de . can be used as the reduci ng reagent

The aboves cdaction &5 carddd ast ushighatandardrmethbdoiedy; e.gr rddating the diamine

(IV) Wi tﬁC{Hé?tréé@%nf"k\V)yinaéd PRriCRINeRE i &8RTpRA diéﬂﬂ%m&tﬁéﬁé ¥t 'tcﬁuene or

C ndj ti,ons usi

enat 1 on n cat
cimelyHfoRAGIAR, SPUOIAN Al UTF. FISRENE foRrRe FYS dratefhamine or
potasgikm %@%@fﬁdéﬁ@@ﬂflm}éwltﬂéﬁmatl ng conditions e.g.
mol ecul ar sieves or nagnesium sul fate, and the

in a fuﬁﬁé‘rlu Eﬁ@édlﬁ gﬁhéém%}ﬂ]% Nsrolif %eger#e?%l?grotzgé ?d()afsxl Steparing

r e or cat a ogenat i on
COMPAHES i )d’Yh' W@F%ﬁ W'@% (Al) is required where
Q = C1-6 alkyl. Thus, in general process (A2), a

treatnPIH0a 66 Pduridf faruld (M) can be reacted with a
compound of formula (111) in th/@esence of a source
ide
iite

of cyani de, e g pot assj um cyan or acetone

cyanohydri n, eocy NON rmedi ate ( XXXX)

whi ch can be reaqt Kyl Gi gnard r eagent

QwX to form co ounds mf orrrul a (lyy (XXXX) wherein
with a palladium or copper catalyst (Vi) to effect an intramolecular cyclisation
wherein R* is a group R* as previously defined, or a group convertible to R*, R¥ is a group
R® as previously defined, or a group convertible to R®, and R® is a group R® as previously
defined, or a group convertible to R% Q is hydrogen or Cysalkyl, and Z is a leaving group
such as bromo, iodo, chloro or triflate.
The cyclisation reaction can be carried out using a variety of palladium or copper reagents
as described in the literature (JACS, 2003, 125, 6653, Tet. Lett., 2004, 45, 8535, or JACS,
2002, 124, 7421.)

In a further embodiment, the invention provides a general process (D) for preparing
compounds of formula (1) which process comprises:

coupling a compound of formula (Viil)

10



R5 is a group R5 as previously defined, or a group
convertible to R5, R6 is a group R6 as previously
waledo7mad1s or a group convertible to R6, R4 is BCOGBAW®6/003590

R4 as previously defined, or a group convertible to
R4, Qis hydrogengor Cl- 6al kyl, and X is chloro, brono
or iodo. The rea Hcarrled out using conditions
simlar to those ¢ ed in the literature (Arch
Phar m (Wi nhei m) R 1987, ™20 (4), 348-3f1). The
pi peridine and ketone conponents are treated with
pot assi um cyanide in water at pH3 or reacted with

with acetrpoend yeeahydixn i n di met hyl acet ani de at el evat ed
tenperature to formthe adduct (XXXX). Reaction of the
adduct (XXXX) with the al kyl Gignard reagent QWX in
et her or tetrahydrofuranprovides conpounds of formula
(1). In a further enbog nt, th&invention provides a
general process (B) f reparing conpounds of fornula
(1) which process conpt/i segr coupling a conpound of
formula (IV)with a co ound of formula (V) wherein R4
is a group R4 as previously defined, or a group

wherelreista droap RO aRprevidusiydefingd, @B grbu rﬂé@ﬂéle% H'YR® is a group
RS adl Erfe'vl&%%g definét, 9 9 Lf&’éﬁ’%%ﬁfb%tg FE5° F A ﬁuﬁo\/h‘sﬁ Rieyiously

cefrd B2 g RN & By Seckgaer I Tl e

QFOUIPepresent | eavi ng groups. X and Y can be the sane or
different and exanples are O, PhO EtQ, im'dazol e.

This Y9 néaf'i’cﬂpa @c@sﬁ%ﬁr}e%ﬂon can’ L}eogaﬁfggf BHt‘ lé ﬁ regcr‘fa o% condltlons

ner.
similgh, P gigac, BrReribachin i d Geraitioe, i asanaloaos mreqess (LIS AI1645) (e..
heatigg ahaamma@mouwmggs Xylene) rfellomadnisy teldectitinasfitine pibbNfine double
bondwising fohéxanfAg ethlylid/hydrBgetatibm 8ldr p%ﬁé&@rﬂtorfl'\%heﬁ ﬁﬁ@l e

di chl oromet hane or tol uene or dinethylformmd

%)tl Onalllagﬁ in the presence of a base such as
In a Iente the) G1vRE oM R QYideson 1eBerah mioesssi Edpr preparing
compgungs hféatmuﬂg (1) Which preresbeompnidesdi nent, the invention

provi des a general process (C) for prepari ng conpounds

react%fn Jfgrc'gH'lp%uM 2>f f‘éﬂh&lg ()?)r ocess conpri ses:

o
J
QNJ
R NH
Rs‘j:j[c 02H )
2

R

with diphenylphosphoryl azide or other reagent/combination of reagents to effect the
Curtius rearrangement of compound (X), followed by intramolecular cyclisation.

wherein R* is a group R* as previously defined, or a group convertible to R*, R® is a group

R® as previously defined, or a group convertible to R®, and R® is a group R® as previously
defined, or a group convertible to R®, and Q is hydrogen or C,salkyl.

11



treatnment of a conpound of fornmula (VI) with a
pal | adi um or copper catalyst (VIl) to effect an
wo pdorasohecul ar cyclisation wherein R4 is a grpCpGB200a503590

previously defined, or a group converti bI eto R4, RS

Is a group R5 as previously defined, or group
The Codhnserearrarigement fRSlypigally rReriddsou byrravingrbe &50 pRasianit iy gn inert
solverﬂ%ﬁtm@sdtolwneao;groaylw wieetihgbl e to R6, Qis hydrogen

ordd 6ﬁ:kyl, and f:s a | eaving group such as brono,

i odo, chloro or trifla The ¢ i sat react.ion ca
In & SO B9RESb AN VTG RO PERSLATOrRI GEICE RrpPrEg fpEpbunds
of formala gl whishasoabss coimpedsksin the literature (JACS, 2003,

125, 6653, Tet. Lett., 2004, 45, 8535, or JACS, 2002,

COUP"Baa%\fOﬁﬁ'éa fBrrﬁulTI-:L(‘f(? her enbodi ment, the i nvent i on

a genera ocesg (D) for preparing conpounds
of formula (I) whi % Ss conprises: coupling a
conpound of fornul W|°th a conpound of fornula

(I'X) wherein R4 |s a g{.,OU;p R4 as previously defined,
or a group convertible to R4, R5 is a group R5 as
previously defined, or a group convertible to R5, and

with af®mpotin@ offfofiaR@il)as previ ously defined, or a group

convertible to R6, Qis drogen or C1- 6al kyl, and R
is a Cl-5al kyl group. Thi ¢ condensation and

cyclisation reaction ca e carried out under reaction

conditions sinilar torthSse deséPibed in the

literature for an anal ogous process (US 3161645) (e.g.

heating in an inert sglvent such as xylene) foll owed

by reduction of the prperidine double bond using for

exanpl e catal yti c hydrogenati on over pall adi um or
wherdfaREYs & pfupIR? alsrpréwémﬁht Sefined ndradgrorp convehiiblé to/RhR°dna group

asgs?é\%fétgﬁﬁ?é}m ﬁ Yﬁ,‘\iﬁ B%Sr‘?\?e?mﬁ@co ﬁ@ran@r@pgrd %uﬁ%@%@lﬁously

ce
definedo 19p GLITAUR COF A B SRUAPEER G Fiaplyyt 259 G gporchy or 2
leavingtdreup sm@sm@qmomatqr mdom:r alleé{geﬁs@fmeteef fect the.
Curtius rearrangenent of conpound (X), followed by

The a'l@‘artigﬁr%aec%% ‘i‘f =Gy ﬁela{nﬁetg'r%) can be carried out under classical alkylation
or Mitsunobu reaction (Z = OH) conditions. Using classical alkylation conditions, the
benzimidazolone intermediate (XI) can be deprotonated using a base such as sodium
hydride in an inert solvent such as dimethylformamide, and then treated with the alkylating
reagent (XIl), optionally with heating. The Mitsunobu reaction with (XIl) Z = OH can be
carried out using standard conditions e.g. triphenylphosphine and diethylazodicarboxylate
in an inert solvent such as dichloromethane or tetrahydrofuran at room temperature

Conversion of R® to R® or interconversions of R® may be accomplished as indicated
below.

For example, when R% is a halogen, it can be converted to an alkoxy or trifluoromethy!
group by copper catalysed reaction, wusing an alcohol, or methyl
fluorosulfonyl(difluoro)acetate, respectively. It may also be converted to an alkyl group
with an organometallic reagent, for example an alkylstannane.

As another example, when R? is hydroxy, it may be converted to alkoxy by reaction with
an alkyl halide or sulfonate, or to trifluoromethoxy by conversion to the xanthate followed
by oxidation in the presence of fluoride ion.

12



wherein R4 is a group R4 as previously defined, or a
group convertible to R4, R5' is a group R5 as
w@e@vioaass y defined, or a group converti bl e t oP@REGBaWE/003590
R6' is a group R6 as previously defined, or a group
convertible to R6, and Qis hydrogen or Cl-6al kyl. The
Curtius rearrangenent is typically carried out by
As a rtfupthergedntpld, Wohére RSt BnNingtHyl) |amaynbétco®0ért§ihto giflubransethyl by

chlonﬁ%lo'ﬁe&e broffhAtRRolidwd 'bg &%éé?&ent'd? e fi c%“u%%% ?%R%%hs with

vention provides gener al process
fluoridg: epari ng conpounds of fornula (1) which process
conprises: coupling a compound of forrmul with a
Conv&reidRosiNE® @b REosMmtercdr¥elsionsher RP Mndyibe iggcamplishe® iR &fanner

similaP Eoet\‘sbleﬁlcé{tegg&J c,%ﬁg rsidh °§3Fﬁg (o R@ ﬂ@f@cﬂv\e@lcﬁws o‘? RRA' RS

previ ously def ned
convertl bIe to R5 and R6' is a group R6 as preV| ously
Convefeionneti R4rtoaRgr map ko raceomplishedt in Rafou® waysiy forogeample by
dlspIaQém@lt Bl Yhlideafoup b§ AGHHEXYr By AudrRRUOR Bf JirP Wiy dHeftetallic
denvaeﬁﬁcv{] hoé gour%&%q%le%'ir ggﬁi@ ﬂuc?r neaél.l&éle{samﬂuofo%tef\%%gﬁlfon?—rnﬁe or

by deE%[F‘P‘i’%td’”dﬁta CIﬁFéP@W”t §§‘|“Hﬁ'P°r§tekyl ation or M tsunobu
reaction (Z = OH) conditions. Using classical

Comp’ﬂuKé{é at fo@rﬂul@QWﬂér@' geherall kAoRR M tHE flamRlr8 ¥R can be prepared by a
|
range

deprot onat ed using a bas
suc e'?@n ggéacgsrgénf ré)%g%[ﬁ?n an inert solvent such as
di rrethylforrram de and then treated wth the

(a) displagdnadnit g aneartfertiucrlor Jorthohioom alttopemzdne ihteamnedigte (KID with
the arMn(eS(Nf‘V) Whér@f?\q’(“' @rb d\‘ohb‘ R’(‘%Up}e@ou’slﬂéfﬁ@&‘ &e @%[u!i 'cgl%erhble to

4 HOU
R, RY e SRUBI s R R he ety @ /U P N EIE B SR BPOBRS group
R® aggrayictRlvoliefimethane @WOUPeQmaﬁvgtdaheotOuRanam R siesents a nitrogen
protedtimgpgoa W Bam)\aeeyl, arflarodi@i oeﬂ?ﬁxymarbonVlerbeonmysamnsyl to

give glx E(dm% Eb AR08 §ih @ ﬁﬁo'd?gud:aégféﬁ’%a%h UingF o gene or a

e conver
phosqﬂqe

SRl AN r@%ﬁs&&fﬁ%p‘@@ BlfogRi i atapiﬁr%@edawre
condifiensdSceme dsi ng an al cohol , or met hyl

fl uorosul fonyl (difl uoro) acet ate, respectively. It may
Scherfié 0 be converted to an alkyl group with an

or ganomet allic reagent, for exanple an al kyl st annape.

N
6 P
R F or Ci N
+ &
R® NO - R NH
. 2
R’ H N s'):j(
(Xl (XIv) R™ Y, No,
R (XX
H P P
N ' N
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As anot her exanple, when R6 is hydroxy, it may be
converted to al koxy by reaction with an al kyl halide
worosdiehat e, or to trifluoronmethoxy by convePGl/6B2106/003590

the xanthate foll owed by oxidation in the presence of

fluoride ion.As a further exanple when R6' is nethyl,
Comppundeagf foamadla i} aesdcaremercially @urilsibls: Ay Farhe Prarsrachay pigpdard
methd@ibldgy STheednsunt gXiVg wewhibly Pdi Bpd moememsrcially avadable

i ntroduced hal ogens with fluoride. Conversion of R5 to

R5 or, jntercqnversions . ar R5.1may conmpl i sh i a
(5) miah PeEh SR VARSI PR TRAE P R B fROtgpthefor the
piperidioe Rérogen,j whaseio &tivie eiroursRoas REViogslwiefiagds 9t afarqup cqnyertible
to R* & ey ghripaRTasTpldviiel definydrdraugroupysenvértble du &iphed BY is a
group?li-(‘S Bk .Eb(fg\ff&%?gg%ﬁr%dh? 'agﬁ(grgr%;?:‘%ﬁ %}Mblélthﬂﬁq, @€ rePésdPls a nitrogen

| Yi

luorination or an ,% C derivati evg%ha
protecl,aseiy £-96 o6 PEY MIEOPPERIF: helpkcaronyt, and 2 teptesents a
leavin- Gioupr stsbnas rsmbf dadoiaiiero car tifiake c GRgssteR jcoRdigenss for the

BuchWhidZ9Biisafivn efé alimkeiiesd i Peoceeerpoumidsurel (Xan raahabe( piepared

usingael’pg SGhe rcgésg%alkuﬂgwadé ?orgﬁ}g? lfbﬁr%-{ti@ﬁ WsSii¥tratinPScheme 2. The
“prepared by a range o ITfere rogesses for ,
startingy aiSTi@ls Ob eI PEYSEST @ife FRMBITSIY GHeIfS Of GPB By Prepared using
standerdtrhethotiblogyo ni t r obenzene internmediate (XI11) with the
amne (XIV), wherein R4 is a group R4 as previously
Sch degi ned, or a group convertible to R4, R5' is a group
CreP®“as previously defined, or a group convertible to
R 2nd R6' is™g-fyroup R6 as previously defined, or a
5 p C'Snver}@e t R6phoggqep qauYasft esents a nitrogen
R prot¥bt i nﬁ'zr‘brf;(k;p ~g. Boc, acetyl, trifluoroacetyl,
ef hoxycar bonyl’, benzytoxycarbonyl, to give (XX 1),
foll owed by reduction of~the nitro group, cyclisation
R®._ Usi ng phosgene or, a phosgehe equival ent, and

@i' ot eeti on{of Nt he piperi di ngeni rogen usi ng,st andard
R® Qi@ Ur A i ti ons—{Scheme 177 I jjea@énpounds
qf* fornul a®( ) are commercg Nan| or can be

prepared by standard met hodol ogy. gfThé cbBnpound (Xl V)
in which P=Boc is co cially avail)?ple(b) net al
f an internmedi & (XV) followed

R%_cat at ysed cyclisgion e
@ depret ect ! onN, of e piperidine nitrogen, wherein R4
R ST BNHJT Ol S previously defined, or ja group

gonvertibl e

H

N p

Q N
o
e, O
5' >= o - R N>=
R N (0]
r* N R’ N
I R"

(c) Curtius rearrangement of an intermediate (XVI), wherein R* is a group R* as
previously defined, or a group convertible to R, R® is a group R® as previously defined, or
a group convertible to R%, and R¥ is a group R® as previously defined, or a group
convertible to R®, P represents a nitrogen protecting group e.g. Boc, acetyl,
trifluoroacetyl, benzyloxycarbonyl, and R represents H or a C1-5 alkyl group e.g. methyi
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to R4, R5' is a group R5 as previously defined, or a

group convertible to R5, and R6 is a group R6 as
w@e@vioarss y defined, or a group convertibl e toP@EGBR06/003590

represents a nitrogen protecting group e.g. Boc,

acetyl, trifluoroacetyl, benzyloxycarbonyl, and Z
or ethighy Fcélgwad by antrasecleauiargydisatisuand deprotestion of themiparkinerrotrogen
(Schemet 8).f ITteeantRemfici uid ©Pdidri aging Chatbhals Wh)MaIrepl commercially

avall%fél dbr%%h 'b%r}ngrfeebfytmrh mh#&l%o?ﬁé EI gnd t?rﬁ ﬁ@ gr‘aft%ﬁal R=

ar ed PCal
Boo 67 ey fraParmmereill | Hvalatie: diei Surdin dearrangemgat can be effected
using ther eandifionaitiesdrined uhdar provess pr ocess are conmercial ly
avai |l abl e or can be prepared using standard
schdifd yodol ogy. Scherme 2 . (c) Curtius rearrangement of
an internmediate (XVI), wherein R4 is a group R4

F)rew ously defined, orpa group convertible to R4, RS
Nﬂﬁp R5 as prev' ously defined, or a groyp
i ously

t| le td R5, and)R6' |sagroupR6aspr

Re edo,ROI a group vertible to RG6, ABEeNnts a
ni t Rbgen protectingayroup e.g. Boc, acetyl
tridy uoroacetyl, ben y j oxycarbonyl, an® R Teprce
or a Cl1-5 al kyl grou% B, g. methylor ethyl, Rfoll ovved by
i ntranol ecul ar cyclisation and deprotection off the
pi peridine nitrogen (Schenme 3). The anthranilic acid
or ester starting materials (XVIl) are commerc¢ially
avai l agl e or can be made by stmndard nethodol agy. TRe

pi per+None starting materi al @R = Boc or benzyl)
con'n'é)r:c} ally avail abl e. Ththi us rearrangemnent n
be effected using thegeconditfons described gnder

8ss E Scheme 3. ( ;Lensatl on of a'ﬁ NH
R gphenyl enedi am ngs N wWth a
3kel Roxycar bonyl - 4- pi pefidéne (XX), wher ef " Ri $%Ha

gr%gp R4 as previously defined, or a group con'%ertl bl e
4, RS is a group R5 as previously definedxvpr a
group convertible to R5, and R6 is a group R6 as

(d) pb%HBéHé% i¥n d&f 'aﬂeGrthé’the élgﬁ&{'@m&gnp‘?lﬁ '\M he 4 % §§0x3}3 carbonyl-4-
WPG}%@)@F?W ORTPR (SEQT9IR R ber piavExsk el ot sapvertivle o
R, R&1is 8 aaowy R’ a9 piewio(sy |qiefm;ed4 o} a ghyuphezeventiglei to RinandBf is a group
R® as plevidbly alefigd® \vntaegholis BBR/AIDK & RE, P Rdph&¥esitst & Ritrogen protecting
group e.g. Boc, acetyl, trifluoroacetyl, benzyloxycarbonyl and R is a C1-5 alkyl group
(Scheme 4.), by heating in an inert solvent at elevated temperature, to afford the
tetrahydropyridine intermediate (XXI). Hydrogenation of the double bond and
deprotection of the piperidine nitrogen can be accomplished separately or concomitantly
dependent on the precise nature of the protecting group P, to afford the desired product
().  Compounds of formula (VIll) are commercially available or can be prepared by
standard methodology. Compounds of formula (XX) are commercially available or can be
prepared by standard methodology.

Scheme 4.
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tetrahydropyridine internediate (XXl'). Hydrogenation
of the doubl e bond and deprotection of the piperidine
wopdorogEens can be acconpli shed separately or PCT/GB2006/003590
conconmtantly dependent on the precise nature of the
protecting group P, to afford the desired, product
(I'l1). Conpounds of formula (VIII) are cogmercially
« available or canfbe prepared by standayd t hodol ogy.

R Hanqs of foriula (XX) are copmerci avai |l abl e
R n be prepargd by standard Nogy. Schene
#(€e)?Reductivg aldog ati on of an, o AFOroaniline

1) with an N protected 4-pi§%ri an (Xviil),
wherein R4'" is 89group R4 as previo@%ly defined, or a
group convertible to R4, RS i group B as

convertible to R5, and
sly defined, or a group
represents a nift rogen

protectingigroup e.g? Boc, acetyl, trifNyoroacetyl,
benzyl o if bonyl , using for exanple sodfum

triace ghydride to give RAg jntefnediate
(XXRFHRaduct i on of—theTi tro @ ,E):t;gllowed by
cycli sagFo! and deprotection agsd&scrinbed her ei nbef ore

provi des the desired product (I1) &sc fene 5).

Compounds of fornmula (XXII) and (XVII1) are

commercially available or can be &&ﬁgared by standard
(e) ReduetyaAlbdgtioncafeareomho pisespmiling £¥XInnuith) anc Mrrpipsied 4-piperidone
(XVIily, aaeteiroR? et weeep R'es pravioasly défifedanda graspi doabénible to R*, R is
a grodp'RS b tpid sy 4&PRaNSEAS: 'Hbﬁ\)%‘r‘ﬂbl@%'l'\v), WD Fbup RC as

.a_gr R4 as previousl. flene [ a group . .
previeiafflithed or™y gl SoieH oS (i aRY Foreptesn s iiqugn protecting
groupdei ag, agetyh igfleerpacaiviv denainxycargomy, uaing fRe'expple sodium
triace@kghipolifairids tpr givé dne lipterddiate dpOQll. aRgdadtioncomtter hitrbl group,
followéBg b gl%tafiﬁrp raﬁ? ;%%Fﬁaggcgeg tg’é%‘%@riﬁgdoﬁ %fgb%; gﬁﬂﬁieg éﬂed dgsired
produfolip (BERRTS 1)1 CGOMREUG 00D TR L0, B, CYBET egreseialy
availagle arican batpsefeseth byretapyard Theteodolastyess gener at es

internmedi ates of fornula (XXII1) and subsequent
Schmﬁ{§Cti°nS are simlar to that for Schenme 5. Conpounds

of formula (XXIV) are comercially agailable or can be
prepared by known met hodol ogy. The cqnpound (XIV) in
which P = Boc ig comercially

R NH, N ,
+ R° NH
R® NO
4' 2 5
° R & NO, o)
XX (XVIi) R
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avai l abl e. Scheme 6. (XXIIl1) (g) nmetal catal ysed
reacti on between the amne (XIV) and the protected
w@eioziosg1y XXV), wherein R4 is a group R4 as prRvi/GB200§/003590

defined, or a group convertible to R4, R5' is a group

R5 as previously defined, or a group convertible to
() metal oetalyEed reactionrhmiwed?s the gsine| ) anded i sutably osubstituted
nitrob@hgane Eamyuridi HOeVY ah&lein RYriepr gaeipt R* as rirévie@s defined, or a
groupgéd?)tv@“ilbIentgFg4r ﬁr" Sg%téﬁ% as Fe‘?/FOYJE defiih &lﬂ?rao 9;5 %mvertlble to

ca n resen
5, aiy B 8 e o wayoLdn i oPr?.gmpaqoave%( bledo JC. ¢ fepresents
a nitrogere PReECtingegrodX\4.9. B&:rmeé/l,79nflumepcedylecbehmip>@fzarbheyl and Z

repre§étits Iam%afmaiI{e @gﬁ shih B eorsMaBE iddeaehlofd) of wqua@sne 8). This
r?\ i

proceg% ER&ratbsd atte %f?%ae Iﬁ}tﬁ{dnaﬁﬂsgé%r{t réactlops re similar

to tha&for@gher@g %r%ﬁ?%’cﬂ‘dﬁﬁ’ [2raR = ﬁg{\ﬁ@a%p@ﬁgmeécl ly available or can be
prepaned by knawn metremdblegy.t dhe lsempaiund 4V )ginorich A reBooispoamkrcially
availdbld.V) in which P = Boc is conmercially avail able
Schene 7. The conpound of fornmula (Il11) is comercially
avai | abl e. Compounds of fornula (1V) can be prepared
Schergg 63 nunber of different processes e.g. (h)
di spl acenment of an ortho-fluoro or orPt ho- chl oro
ni trobenzene internediate (XI11) w he am ne
- (XXVLI) to afforPd compound (XXVII1) rein R4'" is a
5 R4 as p ously definegs or a aroup convertible
R® b B isla gr oup—RE5—as pre . y defined, or a
g QuB fconved_g ble to R5, and R&-Rs group R6 as
previ ously dérined, or a group copverttbjg,to R6, and
273" 8™hy dr ogengr Cral kyl, followed by educt| on of the
™% o group using st andard conditions e\g.
hydr ogenati on over pall adi um or Raney nickel (Schene
8). ounds of formula (XI1p) are com’rerc'ally'l’
avai | e or can be preparedpy standard net hod
Sch me 8. (i) netal catalysed reaction of the anmi
&® with the orthp subs ut ed nitrobelgszene (
rd conpound (© Nwherein R4 is a grown
I%:;[;; ousTy defined, @ b?Q)up convertigple
5 s a group R5 as 'Torev ou%ly defined, or a ggoup
r],yertl ble to

(g) metal catalysed reaction between the amine (XIV) and the protected aniline (XXV),
wherein R* is a group R* as previously defined, or a group convertible to R*, R® is a group
R® as previously defined, or a group convertible to R®, and R® is a group R® as previously
defined, or a group convertible to R®, P represents a nitrogen protecting group e.g. Boc,
acetyl, trifluoroacetyl, benzyloxycarbonyl, and Z represents a leaving group such as
bromo, iodo, chloro or triflate, to give the intermediate (XXVI) (Scheme 7). Deprotection
of the aniline followed by the same reaction sequence as in Scheme 6 affords the desired
intermediate (II). Compounds of formula (XXV) are commercially available or can be
prepared by known methodology e.g. halogenation ortho to the aniline group. The
compound (XIV) in which P = Boc is commercially available

Scheme 7.
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R5, and R6 is a group R6 as previously defined, or a
group convertible to R6 (Schene 9) and Q is hydrogen
wo@eo0z3Ged kyl , foll owed by the same reacti ons BST/GB2006/003590
illustrated in Scheme 8. Conpounds of formula (XX X)
are commercially available or can bepprepared by
standard net hodol ogy. Schene 9. (j) getal catal ysed
reacti on of theparri ne (XXvVi1) with fhe protected
re_ani | Lne derivative (XXV), wherein ¥s a group R4 as
@ rously defined, or a groupfConvepfible to R4, R5
RS 3§l oup R previotusry defi or a group
cenvgrtible @ R5, and R6' isp& UrougyR6 as previously
defined, or a group convertible tg Rs, Q is hydrogen
ZpPn \CI- 6al kyl ,@nd P represents apqiytrogen protecting
geoyip such as acetyl, trifluoroacetyl,
pht hal i m de, toafford conpound (XXXI) (Scke
foll oyed by deprotection of the aniline group

Co ds of formula (XXV) e commercially avai Nale
or gan;be prepared by standargd net hodol ogy. Sch 10.

rf. (k) Reductive al kyl gfsi on of yan ortho nitrqdqi Li ngy
oM th the piperi l‘{XXXII)‘__usj_ng_forn‘ple
. iim't ri acet oxybor @ % di chl or oetgtame tggi ve
tzae H nt er medi at e (X)?\/II!;(),- erein R4 is a growy R4"as

preavi ously defined, or group convertible to R4, R5
is a group R5 as previously defined, or a group

e BT er e T sSMRay deB . e, and 0o

hydrogen or Cl-6al kyl, using for exanple sodium
Compoundceftfomylia (16 hyalr belpreparedibytd munoledrivfidigfetent giocesdeses.g.
intermediate (XXVII1) (Schenme 11). Reduction of the

) dRgleSmAnEREen Siepa e orcs Betei P Bt iﬁ@é%ijqi%%”(ﬂ) with
the aminec@eC\AIL tacafiprduennpasind XVl avhexgin &' eis cb SrasiPCR ap$ previously
definealy ai hapbw eclarg/ertibaﬂ_wﬂ‘le‘s'dbia‘@rda{i & as pbasghnesfined, or a group

2 L )] ; , 6
e 4D KM o
and (f 5 r iQn ggﬁ\e lgyo(g,r Lﬂnr UeRg S dard

aden, P CeaifohdoppisspLipdys

condiong.e.qirhwdragenatian @er palladium or Raney nickel (Scheme 8). Compounds of
formula (XIIl) are commercially available or can be prepared by standard methodology.

Scheme 8.

18



can be achieved as shown in Schene 12 by conbi ning
the two am nes (XXXIV) and (XXVII) with phosgene or a
wEb@3naiTes equi val ent using standard condi ti onsPEGBY®H03590
equi val ents i nclude carbonyl diim dazole, diphosgene,
tri phosgene, phenyl chloroformate reacting the gpmne
(XXVI'1) with the isocyanate (XXXV) reacting th 1 ne
(XXXI'V) with the isgcPanate (XXXVI) Both isocya es
(XXXV) and ( XXXVI) n/be prepared fromthe N Q
re._ COrresppndi ng anmi negy i ng standard net hodol o?}ijor
cyanate formatibnwherein R4' is a group RAras
ymoously defi ned\-d9r a groUp cohvertiRoke~tgNR4, RS
igg a group R5 as D evi ously defined, or _a
convertible to R5” and R6 is a group R8 asypreaejously
8fi ned, or a grouff®¥onvertible to R6, andRQ is
hydrogen or Cl-6al kyl. Schene 12.+ phosgene ®tfWi val ent
(XXVI'l) Palladiumand copper catalys (VIl) are
commercially available or ¢ be epared as descri bed
inthe literature (see reflerences in Process Q).
Compounds of fornmula (VI re comrercially avail abl e
or can be prepared by kn@%terature routes e.g.
n

reduction of a nono or d{nitrobenzene precursor.

Conpounds of formula (1X)yTan be prepared by reductive

al kyl ati on of theR N8ycar bonyl - 4- pi peri done wth

t et rohydropyran-4-p Conmpounds of fornula (X)

wherein R4 is a gRoup[R4NBs previously defined, or a

group convertible to R4, Ry is a group R5 as

previously defined, or a group convertible to R5, and
. R6' is a roquR6 as previously defined, or a group
() meighgaiplsed EeackorRefl theminiag XD ileR asthogubsiiiyieg nitrebenzene
(XXImdomff@phcce?dlemds(WWl) N\m\e&tm&“ms _ﬂa:grOtReB‘l‘J a$ ipreviously defined, or a
groupaédﬂ&tr%b!eqe ref Ralri‘sl é@?c?”palﬁff hé gre@r]@ugly(é{eﬁﬁédﬁ{r a(%%;& Loettble to
5 eketape fQ i f appropria 6
R>, ar&d;g ¢ & % Q?%Upgéb%(ﬁ g}ééléqugly cge\f@a%_or a Br%us conve.r&‘ble Yo R. (Scheme 9)
and Q is hydrogen or Cyalkyl, followed by the same reactions as illustrated in Scheme 8.
Compounds of formula (XXIX) are commercially available or can be prepared by standard
methodology.

Scheme 9.
(o} 0
° {0 )
Q N Q N Q
R z N @ Q Q
+ & o
Rs: ?:NO Q . R NW _ _ R NH
N 2
R HN R o
NO NH,
Z=8r,1,Cl, OTf XV RY 2 B
(XXIX) XXVt

(i) metal catalysed reaction of the amine (XXVII) with the protected aniline derivative

(XXV), wherein R* is a group R* as previously defined, or a group convertible to R*, R® is

a group R® as previously defined, or a group convertible to R®, and R® is a group R® as

previously defined, or a group convertible to R®, Q is hydrogen or Cgalkyl, and P

represents a nitrogen protecting group such as acetyl, trifluoroacetyl, Boc, phthalimide, to
19
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Schene 13. Conpounds of formula (Xl) are commercially
avai |l abl e or can be prepared by literature processes.
w@ooposaTes of formula (X 1) can be prepared asPGIHGBR006/03590
Schene 14, by reductive al kylation of (XXXVI1) where
Z' represents Z or a group convertible to Z with the
affordkeqrapund) O9§X1) Ssreheme=10) faowseriyi dapretection of Hhelramlipe group.
Compgundipoftforndula XXV psre cafmntireialy avdilable crcan vl prepeed bg sté@dard
meﬁdﬁbﬁgggrd met hodol ogy e.g. treatnent with thionyl
chl' oride or triphenyl phosphi ne/ carbon tetrabrom de.
Schene 14. (XXXVI1) (XIl) The conpound (XXVII) where
Schen@®-104 can be prepared as shown in Schene 15. Reductive
al kyl ati on of the conmercially avail abl e anine /0
(XXXVI'11) with tetrahodropyran-4-one (111) usi f/or
exanpl e sodiumtriaget pxyborohydride in dichlor hane
RS provi des the interne bate (XXXI X) which is deprof ected

g HC ig et hanotNOr trifluoroacetic acid afford
RS ﬁrimary am ne I1). Sehere-15. XXM 1Ly | )
gcl |c ) (XXVII he conmpounds of fornul

xp@cted to be u}s"éNfuI in the treatment gf Xp%

Zdr88rders or cogni®We i npai rment. The terng® dgscribing
i@ i ndi cations used herein are classifj [
Di agnostic and Statistical Manual of Nental ®%®orders,
4t h Edition, published by tlae Amer j€an Psychiatric

Associ ation (DSM V) and/ (g/?he Iit er nat i onal

G assification of D seases Oth Edition (1CD-10). The
various subtypes of the disa@aders nentioned herein are
contenpl ated as part of gfhe present invention. Nunbers

in brackets after the li d di seases below refer to
the classificatioR e M DSM 1 V.
RN ONH,
R’ )

(k) Reductive alkylation of an ortho nitroaniline (XXIl) with the piperidone (XXXII) using for
example sodium triacetoxyborohydride in dichloroethane to give the intermediate (XXVIII)
wherein R* is a group R* as previously defined, or a group convertible to R, R® is a group
R® as previously defined, or a group convertible to R®, and R® is a group R® as previously
defined, or a group convertible to R®, and Q is hydrogen or Cysalkyl, using for example
sodium triacetoxyborohydride in dichloroethane to give the intermediate (XXVIII) (Scheme
11). Reduction of the nitro group using, for example, palladium on carbon or Raney nickel
affords the desired intermediate (1V).

Scheme 11.

20



Wthin the context of the present invention, the term
psychotic disorder includes Schizophrenia including

wo b@788d51ypes Paranoi d Type (295.30), D sor ganPtGEGBINNEM03590
(295.10), Catatonic Type (295.20), Undifferenti ated
Type (295.90) and Resi dual Type (295,60);
Schi zophreni form Di sorder (295.40); % hi zoaf f ecti ve
Di sorder (295.70) including the su es Bi pol ar Type

and Depressive e; Delusional Disqf&er (297.1)
i ncluding the ypes Erotomani c Type, G andi ose
RS Typ Jeal ous vee, Persecutory Ty Somatic Type,
ed?Type arfd Ynspecified Tye, Brigf Psychotic
R pder (29 ;  Shared—Psycho D sorder (297.3);
Rsych?.)ti c Digorder Due to a @& Nyedi cal Condi tion

i ncl udi ng the subtypes Wth Del ugitons“and W't h

Ml | uci nati o Subst ance- | nduced Psyé¥dbi c Di sorder
i ncludi ng the subtypes Wth Del usfons (293.81) and
Wth Hal lucinations (293.82); anhd Psychotic Di sorder
Not Ot herw se Speci f@](w 79); Depression and nood

di sorders incl uding r Depressive Episode, Manic
Epi sode, M xed Epi sod¢~g@nd Hypomani ¢ Epi sode;

Depr essi ve Di sorders-Nacl udi ng Maj or Depressive

Di sorder, Dysthymc Qe;or der (300.4), Depressive

D sorder Not Otherw s
Di sorders i ncl Udi
Di sorder (Recury¢

Specified (31 1); Bipolar
Ndolar | Disorder, Bipolar Il
j or Depressive Episodes with
Hypomani ¢ Epi sBdes " (QJ%., 8 ,),), Cycl othym ¢ Di sorder
(301.13) and Bipol ar Di sorder Not O herw se Specified
(296.80); O her Mbod Disorders including Mod D sorder
Due to a Ceneral Medical Condition (293.83) which
i ncl udes the subtypes Wth Depressive Features, Wth
Maj or Depressive-like Episode, Wth Mnic Features and
Wth M xed Features), Substance-Ilnduced Mbod Di sorder
Compiundd udfi fggmulae (Yl bdrg pesmivietdialie prailabley e.d-e abtboad, dlithidazole,
hosd¥RB! Bh&IEEEHGHR YN i Ul , fi ,
Zi oth srgmdésfg No &aﬁgﬁw%gﬁ%ye%?ﬁiggﬁg@(%@%Bg%‘%ﬂnyﬁ?éﬁhy roformate
YAFE8P s i ncl udi ng Soci al Anxiety Disorder, Panic
At t ack, Agoraphobi a, Panic D sorder, Agoraphobia
Compdlihdeooft fokdhdh @vIy cad béprepardd 19,04 denety 30Pro2@yses Sk erdd ormation

can bggeﬁé@?dé’@&o&@in IS3abdd11BGyt he subtypes Animal Type,
Nat ural Environnment Type, "Bl ood-1njection-

o combining the two amines (XXXIV) and (XXVII) with phosgene or a phosgene
equivalent using standard conditions Phosgene equivalents include carbonyl
diimidazole, diphosgene, triphosgene, phenyl chloroformate

¢ reacting the amine (XXVII) with the isocyanate (XXXV)

» reacting the amine (XXXIV) with the isocyanate (XXXVI)

Both isocyanates (XXXV) and (XXXVI) can be prepared from the corresponding amines
using standard methodology for isocyanate formation wherein R* is a group R* as
previously defined, or a group convertible to R*, R® is a group R® as previously defined, or
a group convertible to R®, and R® is a group R® as previously defined, or a group
convertible to R®, and Q is hydrogen or Cyealkyl.

Scheme 12.
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Injury Type, Situational Type and O her Type), Soci al
Phobi a (300.23), Qobsessive- Conpul sive Disorder
W@ 3®0/039715 Posttraumati ¢ Stress Di sorder (309. 8R¢T/GBLWHH03590
Stress Disorder (308.3), Generalized Anxiety Di sorder
(300.02), Anxiety Di sorder Due to a CGeneral Medical
sCOI’]dI tion (293.84), S@bstance-1 nduced Anxiety D sorder
iety Di t Gt herw se Specified (300.00);
ancé-rel 8i sor dermoigaeleqaliareg Subst ance Use
RS Jor BHr s Silih as Subst ance Dependence, Substance
Cravi ng and Subg& use; Substance- | nduced
DF*eH der s such as Subst ce I ntoxication, Substance
Wt hdrawal , Substance-In ed Delirium
Subst ance- 1 nduced Persisting\Denenti a,
< Subst ance- | nduced si sting estic Disorder,
Xance-In chotl c Disor der
;@gt ante- 1 nduc obl\/bod Di sor der, ndu d,Q
X1 GG D|H9b r, Substm‘rce—H’rduced S
D§'sf uncti on, Subst ance- | nduced Sl é"e
tdtv) uci nogen Pe¥&Psting Perception D| sh der
(Fl ashbacks); Al cohol -Rel ated Di sorders sucd, as

Al cohol Dependence (303.90), Al ol Abuse (305.00),
Al cohol Intoxication (303.00)y, Al cohol Wthdrawal
. (291.81), Al cohol oxi ion Delirium Al cohol
dr aval Ny Al cohol -1 nduced Persisting
. ntid, Al dohdlQ@ |nduced Persisting Amestic
R Solder , O cohol - I nduced Psychotic Di sorder, Al cohol -
IRduced Mbod Di sorder, Al cohol -1 nduced )S\nﬁr’étciff
@ixspr der, Al colf8T nduced Sexual Dysfunction,
Al cohol - I nduced S eep Di sorder and Al cohol - Rel at ed
Di sorder Not OQtherw se Specified (291.9); Anphetam ne
(or Anphetam ne-| _ike)-Related Di sorders such as

Pallagitphancanopper Datadystie (M ofS@dmaR)cialkngphitibiei drecafbibts Brepared as

describ@dIn He) literATPE BB TbRferlcBS Mroaddsal). (292. 89),
Amphet am ne W t hdrawal (292.0), Anphet ani ne

| ntoxi cation Delirium Anmphetam ne I nduced Psychotic
Compquads @& formaia, At adreneanmencisdy aveilableDios saddie, prepared by known

Iiteratmqybetmra qeeduntios efia Aroxnb @ WinBiabenie, precursor.
Anphet am ne- | nduced Sexual Dysfuncti on

o3RS A | c ot 65 rrBPaR: b el Ge Apiaton; e the 3-
al OXXOZ’Q@"%“ P(&?f'ﬂ@%@'tm@ltfahwomréwmes such as Caffeine

I nt oxi cation (305.90), Caffeine-lnduced Anxiety
Compaufi@s$ Bfformiil HE VirdiRRCRY GIRBPROLS ?)Fgl%us@ngeﬂned or a group
convertible to R, R® is a group R°® as previously defined, or a group convertible to R®, and
R% is a group R°® as previously defined, or a group convertible to R®, and Q is hydrogen or
Cisalkyl, can be prepared as shown in Scheme 13. Reductive alkylation of an anthranilic
acid or ester (XVIl) with the ketone (XXXII), followed if appropriate by hydrolysis of the
ester group.

Scheme 13.
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Caffei ne-Rel ated Di sorder Not O herw se Specified

(292.9); Cannabi s-Rel ated Di sorders such as Cannabi s
wOepenstente (304.30), Cannabis Abuse (305.20), PCEHGBaAWMH03590

I ntoxication (292.89), Cannabis Intoxication Delirium

Cannabi s- | nduced Psychotic Disorder, Cannabis-I|nduced

Anxi ety Di sorder and Cannabi s- Rel ated_D sorder Not

Q herwi se Speci fd ed (292.9); Cocaife-[Rel ated Di sorders

~such as Cocai pendence (304. 20)/< Cocai ne Abuse N Q
R® 05u60), Cocal | nt oxi cation ( 89), Cocai ne
' hdr awal ( .®), Cocaine Intox cation--LDelirium
R’ caiogre- | nduged) Psychot i cd@i sord Cocai ne- Rr NH
Mbod Di sor dery—Cocai ne- | nduc W ety Disorder,

cai ne- I ndu€ed,_Sexual Dysf Cocai ne- | ROUC¥d “coH

(ga)eep Di sorder %% Cocai nz{ Rellat €0?Di sorder Not R*

O herwi se Specified (292.9); | | uci nogen-Rel ated

Di sorders such as Hal | uci nogen Dependence (304.50),
Compdahdis!6f @R AMUSR doditRerdlly atllablCoeHEbe lpRddxes BY iliRature
proce 952. 89), Halluci nogen Persisting Perception Disorder

ashbacks) (292.89), Hallucinogen |ntoxication

Delirium Hallucinogen-Induced Psychotic D sorder,

Compldahdisiof rogets [(Xiucaed béepdded arsdsiiqwn in Scheme 14, by reductive

alkylatigh bf DOVRAR Rerenél 7€ RshréNRNILE Yor B '\%@ﬁﬁ @bn@Mble to Z with the ketone
%)

| huci,no - Rel. at sorder t rw_ se Specified

. B0 SRR B pr SRRl Btk L4 G R s Can be
acconelisbed eyrirg (tangagh) methatielpgihte-g\b dreatnend switly ) thionyh ghigrgle or
triphehyiplaospbmeicarbgn28@atdemidel nhal ant | nt oxi cation Delirium

I nhal ant -1 nduced Persisting Denmentia, |nhalant-Induced
Sch Ps*ghoti c Disorder, Inhalant-1nduced Mbod Di sorder,
“NeMfhal ant - 1 nduced Anxi ety Disorder and Inhal agt - Rel at ed

Di sorder Nat O herw se Specified (292.9);

Ni coti ne at e% Di sg?ers such as Nicotin pendence

(305.1), otifne W¢ hdfawal (292.0) and _N @

Ni cotines/Rel ated Di s er Not Otherw se gpegified

(292.9); Opi oi d-Rel aPed Di sorders such as

Opi oi dDe lslence (304“. 00), Opioid Abuse #305.50),

Opi oi d it oxi cation {292.89), Opioid Wt hdrawal

(292.0), Opioid Intoxication Delirium Opi®id-|nduced

Psychoti c Di sorder, Opioid-|nduced Mod Di sorder,
The ¢ '880 )@@H@%e%ﬁgg cg?f/%g Pé%f)ﬁ{e%l s@%‘vﬁgﬂéc diheed, Reductive

e sor der _an I QI d- Rel s;%r er t

alkyla 'EQF mesgorg@g[:qnq Y aya %8%_3@3"’;16 W *aitﬁéa*ty fopyran-4-one (li)
using Pfefneyaimplsi repdivink elriareibxitberbhpideds dier gichirhethsne provides  the
internfdaeiie Y)XXXl) Rich is deprotected using HCI in ethanol or trifluoroacetic acid to

afford the primary amine (XXVII).

Scheme 15.
H \I':ll HN
XXXV () (XXXIX) ORXVI

The compounds of formula (I) are expected to be useful in the treatment of psychotic
disorders or cognitive impairment.
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Dependence (304.60), Phencyclidine Abuse (305.90),
Phencyclidine Intoxication (292.89), Phencyclidine

wo paogdeat i on Delirium Phencyclidi ne-1 nduced RSY/GB06003590
Di sorder, Phencyclidi ne-Induced Mod Disorder,
Phencycl i di ne-| nduced Anxi ety Di sorder and
Phencycl i di ne- Rel at ed Di sorder Not O herw se Specified

Thé 28#hs9deschBigt th¥ GndicdtoRs Ask8 -her@h o8 XdIsiikl Gn Rﬁé @lgg%ostlc and
Sta&&%‘ gﬁﬁﬁal Eg%g?aj ﬁseb‘#@erg ﬁp \?_'ea%% Bunbgtb,hé)cf b}'g\p :aﬁ'Q%r&ﬁ t Sé(ChlatﬂC
Ang‘g lgn )andégdf&\g m@rn%ﬁbp 8§SIfI@q}tIOAan| Bispasas, 10th Edition
(|CDﬂ‘tQ)X|T¢1&twaunu:{ 89ty [33) of tBedisbrdess ndyftiordd leereidrare contemplated as
parfBithe lpyddetit WiétidhawWalmdetd & RhckeRE SR NS sty Bi@@éééé be%w refer to
the’%@&k‘rﬁk%&n %OEQRWF‘&QN on Delirium Sedative, Hy

rawal Delirium Sedative-
Hypnotic-, or Anxiolytic-Persisting Denmenti a
WitBiad étte \centexl—bqﬁnthel presentr infeniian, yihe Cterie psychbti®'ddisorder includes

ScHiYBMBRdriE iRtIs@hglethe SESIRLdsY Q) Dlsorganlsed Type
b e R e PR B T e

chigop fﬂmﬁ?fﬂt Pigordep (298¢0);03gpizostfectite Cisbrderx2%.¥0) including
themwmpderBlpﬁﬂaiaTypeeand Beprustive Typ@;r DéNiondlybiserden ¢2a7ef) including

esDE?cftb‘rﬂgﬁlboﬁy ese@l%tng\ég pn\% I I¥be, Persecutory Type,
So% K’/ngﬂ ﬁBeﬁ aplgfﬁlgsp%q a&lpgerseﬂgﬁtlc Disorder (298.8);
Shazf%el?wcb@tlcs&tqrdereéewgz F'Es)'chcr?ol @wnﬁraﬁoe tBebhaGederal Medical
Coriditioor heludmgcine asubBeley SR tPdIesoriee 8Rd 42T ¢1al384atBR; Substance-

Ind@e¥d %ﬁ%tlé 5] drlﬁ‘é?”ﬁ%bmg%éh%?&g{eg%%ﬁ%l@no%%r %g%.%u and With

u er ol s a
R GO B Bt Nk i 2o or

di sorders such as Dyssorml as such as Prinmary Insomia
Defrdésiort ahd ritsodTalsyrdaysd fchRinY Major e éésnveNE %thpﬁl)émc Episode,

MIX%& ggogé &“ EI c@ﬁ&%e%{)‘%&@p E% g%%ﬂ%g%% é%%%nga Major

Derygtsivg hispiiete DSHBETIG Biso(de0 5 Q%* Doy E’!S@%ﬁ Not Otherwise
Spegifiedr Bdr1y Bipotar aBisPatess omsliidiisg Ripdlaras DisgidenaBipolar |l Disorder
(RebUrséHt dsjor BEredsile Eﬁs@@’&o\ﬁﬁﬁ légborﬁbﬁerli‘ﬂﬁodééoégé@b) Cyclothymic
O RERL ) eCh il ol x50l orth e oo
DisqrleTgr{BE HEPS N Pisprisbisr 0 Gipnasal IMpstiaph CanFEba (298 83) which
inclugest ther sulttypeal With d2eptlessive3Paatdidy, With Mygjoe Capi@dsive-like Episode,
WithRevianie - dafurés Gdride wilde Wivdld Pestfeds! sttdnddAhducdd®Ridod Disorder
(ch‘dﬁ\%rtﬂg UBNSeé Rifh Depressive Features, With Manic Features and With Mixed
Features) and Mood Disorder Not Otherwise Specified (296.90);

Anxiety disorders including Social Anxiety Disorder, Panic Attack, Agoraphobia, Panic
Disorder, Agoraphobia Without History of Panic Disorder (300.22), Specific Phobia
(300.29) including the subtypes Animal Type, Natural Environment Type, Blood-Injection-
Injury Type, Situational Type and Other Type), Social Phobia (300.23), Obsessive-
Compulsive Disorder (300.3), Posttraumatic Stress Disorder (309.81), Acute Stress
Disorder (308.3), Generalized Anxiety Disorder (300.02), Anxiety Disorder Due to a
General Medical Condition (293.84), Substance-Induced Anxiety Disorder and Anxiety
Disorder Not Otherwise Specified (300.00);
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General Medical Condition; and Substance-Induced Sl eep
Di sorder including the subtypes |Insomia Type,
wolgEensonhi a Type, Parasomia Type and M xed TRE@EGB2006/003590
Eati ng di sorders such as Anorexia Nervosa (307.1)
i ncl udi ng the subtypes Restricting Type and
Subgipnererefied riigardergi ingudipg eSulEstancai as igergars( sech 2$) Substance
Depéiidandd] 8gbgtareces GhivingeandPSugstageel Woasa rslidseamesgduegd Disorders

suchﬁé@%%t Pﬁgﬁ%ﬂgﬁ“ §h auﬁ%t V\ﬂ@ud@v\%@rgﬁ staﬁéédlngééédn@ehnum
r Wi

SOor r
SubHpRes (38Ho3D 0B Aﬁe&?{?‘?ﬁ’n SETE g, B, Amnest
Dlsomes'ol&dlbstahm}lnqidc% HW@@&bDFpE@RAﬁUb‘ﬁ@nQﬂqqu% Mood Disorder,

SubéthbigemaatdadAnetPD e SGyHEr ceardddeesekddiyelinction, Substance-
InduAéclj ?@é Blspﬁ‘e'r Gk Aﬂ?ﬂB@&#P&s‘i uoyé)' ibn Disorder (Flashbacks);
OGN LAy AT e@ﬁgqﬁ g (303.90), Alcohol Abuse
(30580 eAlachal vetokinatidns@03. PPk AlGhel Dithdeawal (291.81), Alcohol Intoxication
Delirtirh,e AlcoR8I- Wetht@wal /U'éﬁﬁ@fhawédthMdﬁl:&pP@ﬁsﬁshNQtDemen‘ua Alcohol-
lndu%cg] el{’e\,ly%lgt?neq‘g%ﬁr\eshg dD g%ﬁér %moﬁ&iﬁr‘?&t&a eﬁ%%h@lé %@o%er Alcohol-
induppd Mges DiReIdat) A@owén@t@s@y{}@@efdhﬂs'@rﬂ%d Asebor Indygrd Sexual
Dysfuetion Ajcohéle odieedeSitepisetde aptAlcBi@-F2yted Misorder Not Otherwise
SpebliePqobi o dA ﬁ@ttan{u?el 208 BmpHerapbiLik)Reldesd | H8érders such as
A LA 04 ) N AU (o 2 Bt
Intoxfeatioat 1(%9258% g%wa@tamm Veithdraveadr §2532:00)i t4m W@ama@r dntoxication
Delitiuma] ukhhpigetadnimes Uiducpd s PRpchatiol DisBedes o0 ahphetabinedndiered Mood
D|SOQ&’&1 Binp hé@%ﬁélh@u@@d Sﬁﬂﬂb!yt YDIShRIeF d@imﬁl?@ém%@)lnduced Sexual

ot

oy T L Bl S By iR e g Diorcer
Not Bithaswige Spegifiad £292; Q)Wéﬂﬁ?'n%ﬁ?@tqde'?@@”ﬁaﬁ gugh Bﬁ&ﬁffé@le Intoxication
(305,680, . CdifeineNadadesis iAgixiety RHscraaal Cbﬁeuﬁk-&@ud@d %1861 Di8dder and

Caff Q'FSQQF Iﬁéo?&’é}%étdt?/ﬁ %fécn ’CMQQItated Disorders
4

Suche?% oﬁﬁ? §§$’H’§P° Dar ‘J§\(; er%”?? y L(l%gcgs%csd efpannabis

Intoxieationr K2928Pe Cpwnebis ddtoq(@guorg)Dehanm seaprabis-Induced Psychotic
Disoryer{ Lm@tna@rssmunmaduobm@ty* Seixordbr Resli rGanbabis/REgated SDisbrder Not

Oth%&l @c‘?ﬂédvfi%g%@?uébc Rbg%]be@' R)%Fs ad @ocaiﬂFqDependence

(040 Raghts s 08 h o oo npd), Cagane Witcrawa

(292 @0 Zorainealnibxivatien Eralidum| Eobkiveriadiced Isychiotic DinogdasmiCocaine-
Indudb§ MEST Disdteér, aSodafRBhuddddAREY Disdaiede CotdiRg-indted Sexual
Dysil\lﬁl:f?onq @835“1&-!%@8& dg(eep Disorder and Cocaine-Related Disorder Not
Otherwise Specified (292.9); Hallucinogen-Related Disorders such as Hallucinogen
Dependence (304.50), Hallucinogen Abuse (305.30), Hallucinogen Intoxication (292.89),
Hallucinogen Persisting Perception Disorder (Flashbacks) (292.89), Hallucinogen
Intoxication Delirium, Hallucinogen-Induced Psychotic Disorder, Hallucinogen-Induced
Mood Disorder, Hallucinogen-Induced Anxiety Disorder and Hallucinogen-Related
Disorder Not Otherwise Specified (292.9); Inhalant-Related Disorders such as Inhalant
Dependence (304.60), Inhalant Abuse (305.90), Inhalant intoxication (292.89), Inhalant
Intoxication Delirium, Inhalant-induced Persisting Dementia, Inhalant-Induced Psychotic
Disorder, Inhalant-induced Mood Disorder, Inhalant-Induced Anxiety Disorder and
Inhalant-Related Disorder Not Otherwise Specified (292.9); Nicotine-Related Disorders
such as Nicotine Dependence (305.1), Nicotine Withdrawal (292.0) and Nicotine-Related
Disorder Not Otherwise Specified (292.9); Opioid-Related Disorders such as Opioid
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(302.74) and Premature Ejacul ation (302.75); sexual
pai n di sorder such as Dyspareunia (302.76) and
w/agrseEmis (306.51); Sexual Dysfunction Not CREEGRR®E/003590
Specified (302.70); paraphilias such as Exhibitionism
(302.4), Fetishism (302.81 Frotteurism (302. %i&
Depensignphi (304.00309pmjd P@maa( Oub9bcPPigid (Infoxicatipn (238Q) Opioid
WithGadias @9202 Odipid Tntawicatieat Delirfoed,i Spiokivin(GEE1 IP)sychotlc Disorder,

Opio bﬁ%H cgo?bog.') %ﬁjelanéplgfﬂrlﬁ&liﬁéd' @Semél SRS Op|0|d -Induced

Slee %eﬁ%%qrd?d dd c?eia’@ﬁr q,‘sc&act?r: :ﬂ%’t (? rders H%cnﬂeds (292.9);
Pher@ynlitine | @ntﬁ’heﬁcwlétﬁlﬁddfe)ﬁela&g@ é)gspécmrg §|u d@st $hencyclidine

Depérfdacd {304. ar)obtﬁmcy@idlria Ais6 €305\an), Emém:wum IBexihfiore(292.89),

Pher(cs{gl?d it - 1BR gtg)r,‘qpo f Eér‘f@é&:ﬁdn‘é pndﬁ{:@d afF%9chot|c Disorder,
us or nce

GRS L% ‘ERPIe sergeh PRe Pl BAtcs: Ayl (Rigerder and

Phemqypmmefsnlataﬂﬂrso@eomt Qihervise Speeifiedri?f2. D7 Sedrjivet, iHyanotic-, or

Anxnle@RéﬁféH Digbr&érb esudti §§a$@133t|9@0h|y§ﬁot&9 hirz apkisigid Dependence

(304bf °| Ha ﬂa o |cﬂ§[3 r/%é& [Jgser 39§X5ﬁ (ﬁz&e Hypnotlc or

ers a ons as oCl' a
g i drawal (292.0),

o
Amiglyia retpweatmpséo A Se ttvm YPREUG it BRROGHC
Sedatives igpnaticy entiinziolytic Hrtoxieationcdefitiutm, \Bedatiyeai iypoatic, or Anxiolytic

Withd bl BR%riurh OrSeRMavER] Bypidiigdior MeifolyBiE-Fepdsting Démentia, Sedative-,
HyprEo%CtoaeF%o'l))ﬂg n%@sﬂﬁné"hn%@%ﬁ OBiso eF %bg%{lveooné]rﬁo@iEmoP g\nxmlytlc-
Indugeeh Esyehod Cisardprs Sedatiss; drn %@&|Anéww&§ Induged diengeDisorder,
Sedative-, aljgprais cora Aexiolyticrindycedraixiete Migorderd Sedatiyeagdypnotic-, or
Anmfyh}ﬁ&idc@eed S@Qurh\ltDy‘éﬁxnbﬁWﬁ'Se@ENe- agyphoties bk AnRiblysitirttRed Sleep

Dlsoﬁeg @QS :;g%d Vs, I?)érﬁ%ﬁ% i ﬁﬂlﬁ}g&?ﬁcoﬁelgteg t[ﬁ?&ﬁ%‘ N& (ﬁﬁerwnse Specified
(29289)a PelysuhstancadRalated | Disardeic sUeA® leyaubsaqlr@sr%wq&*dence (304.80);
and denerr(br Bnkropm) tSubstadtes-Relatd daDisdrddensuchi as, Arsatoblicl Stegoitis aNitrate

Inha %ﬂa,q@,gug BxRicher degenerative disorders such as
cere l'ar atrophy and anyotropic |ateral scl er03|s

ot heracute or sub-acute conditions that nay caus
Sleepaijsardersdnaleding REmanceeer digerders sivahoas @&W%wch as Primary

Insofringee (BOTCERyEPrhary tiyieesimnia €80Ve44)hNartolepay (@47) aBreathing-Related
Slee@eﬂ)l%r@g C(‘?9(5‘ b, Circd&sh RAGihns Sle8h Q)lSdP@éF (@éﬁg yé%anla Not

ol SHSRs 93% W5 e e oo am ek araadaiag, ouh as
nghtr@la@t Bisotdayn(307 i), Sleap r Faster, D@@Wﬁrs( 4@ Hespwalking Disorder
(307048 i Pgrastehinis iNot [Gth&inisd SPedifydc(303.4%); Sikesb Disorders Related to
Anofh@pr Me%ka? ‘aigo(?&é)r@ﬂéhseisvlﬁsomnia Related to Another Mental Disorder (307.42)
and Hypersomnia Related to Another Mental Disorder (307.44); Sleep Disorder Due to a
General Medical Condition; and Substance-Induced Sleep Disorder including the
subtypes Insomnia Type, Hypersomnia Type, Parasomnia Type and Mixed Type;

Eating disorders such as Anorexia Nervosa (307.1) including the subtypes Restricting
Type and Binge-Eating/Purging Type; Bulimia Nervosa (307.51) including the subtypes
Purging Type and Nonpurging Type; Obesity; Compulsive Eating Disorder; and Eating
Disorder Not Otherwise Specified (307.50);

Autistic Disorder (299.00); Attention-Deficit /Hyperactivity Disorder including the subtypes
Attention-Deficit /Hyperactivity Disorder Combined Type (314.01), Attention-Deficit
/Hyperactivity Disorder Predominantly Inattentive Type (314.00), Attention-Deficit

26



treatment related cognitive disorders; and dyskinetic
di sorders such as Parkinson's disease,

woewroBapt i c-i nduced par ki nsoni sm and tar di vePCT/GB2006/003590
dyski nesias. The therapy of the present invention may

al so be used as a nenory and/or_cognition enhance
MHyneeagtivity, Riseedes \yppragbvecisepyiss vEYRehdiddt-Ohenapg Aftention-Defici
/Hypéeddticityt DisbrieaNotiOtHeewisa Specified (Bde) pirlgperkihetid Disender; @isruptive

BehBHiQH lgﬁérél@rscgurﬂi’lo @oﬁﬁuét%lg&ﬂd@r (nbpudﬁ‘@ ferbipes hfdhood-onset

r r.solv e for
type; REALRY: AdPletaRraPsale U () A82] rAIEhYsh Eb‘%fﬁ Qleet ,(312.89),
Oppesitipnsl Refiant Biserdar (18191 epd Dissuptivediehayiovs Disordas N Otherwise
Spetified; upé TidDisbRiety fahaeMoundites Dieordet (30M.284i ch requires
agoni sm of a nuscarinic ML receptor. In another

the inv i 0 rov des nd of. farmnmula
PersPAIy DREIEI BB b GRPYRR Jer b Hergerally Biiiedt (201.0)
Sch:zhldré’@fsohahtyu@@ordert(3@1t20éaat3¢bﬁoty©al Feopalifyt Pisorder (301,22),
AntisBcidr B8fsondig DRGRI | (amaﬁ)s OBgraenine e PemsonalitpoDizarder  (301,83),
HlStltl lw&séie)hp/aﬁ&?&@ Eﬁﬁf §|%§lé&eq3e9§or%%®aﬂso%er é301 ,81),
Avoidagta ey rP‘%HB?rhe(?’Slaége Blpenent 1 Erosaly - Dabidabe(201.6),
Obses$sivai€empfilsizxe c Bersonalidy oPisbulenu(301(4)) and Rersenailtyef Biserder Not

Othétafsersgerfic8(3®.®akbid or sol vate thereof in the
manuf acture of a medi canent for the treatnent of a

condi tion which regw res agonj sm of a muscarinic

Sexyial dypfupstions inclydiichasxugt Besite Dﬁﬂ@eﬁwwmqsaﬂyqﬂasweo%%ual Desire
Disarder (3827 t), and Serpal iversidn Disoriel L8302 79) asexiel arpndat disoeders such

as Fansel Beriatradusa! bisefdep QBUAY2) thar Mafe Bredtite Dlsorder (302.72);
org ng ﬂlgﬁrdgrs(ﬁug} rag ﬁ%@?%ﬂé‘t @ ng%g %C{)Zegg M I%:- gta%mc Disorder

BHHES RIRPUATION dBRRIT ); ewsuab@a'ﬁeqwéar%e?t@h@s Dyspareunia
302:!%69canldbmgmsmtas 386151 rSexabMaysturichien dlof Otthrertvise Specified (302.70);

pardﬁﬂnﬂé a&icH &s qthﬁ)ltm?ﬁyn? E{Q@Z“H) flﬁétlshf%ﬁ'n t(ﬁ(??é rﬁrot@é‘unsm (302.89),

oo et B o A0S Sy ST e
Fetlwam(a@%?’h@&ye@mﬁr@@%? Pk ﬁra@hm Ncéé%qb?wse wReefied (302.9);
gen@@mabhﬁtgsd@@fdbnm sticty a8 gGémden Idamtityl Disordee éd GHildre@o{30216) and
Gen@fef %n&l Plin _%o%g@&ﬂ?%nﬁdtﬂ’tfs (305.8Y}; aarld! Se@fI Disorder Not

Otherwnse é]pemf 5? sg,)crl salt or solvate thereof.

The compounds of Formula (l) are also expected to be useful for the enhancement of
cognition, including both the treatment of cognitive impairment on its own and the
treatment of cognition impairment in other diseases such as schizophrenia, bipolar
disorder, depression, other psychiatric disorders and psychotic conditions associated with
cognifive impairment.

Within the context of the present invention, the term cognitive impairment includes, for
example, impairment of cognitive functions including attention, orientation, learning
disorders, memory (i.e. memory disorders, amnesia, amnesic disorders, transient global
amnesia syndrome and age-associated memory impairment) and language function;
cognitive impairment as a resulit of stroke, Alzheimer’s disease, Huntington's disease, Pick
disease, Aids-related dementia or other dementia states such as Multiinfarct dementia,
alcoholic dementia, hypotiroidism-related dementia, and dementia associated to other
degenerative disorders such as cerebellar atrophy and amyotropic lateral sclerosis; other

27



I n anot her aspect, the invention provides a nmethod of
treating a psychotic disorder which conprises
wa@adioseteri ng to a manmal in need thereof an BET/€BRI06©03590
anmount of a conpound of fornula (1) as hereinbefore
described or a salt or solvate thereof. The invention.
acute | of osybrasitel sanditionst thedl redy caes CagNidEgHeelingesuch as delirium or
depresgigt (pyendodenuintil stxteg) tiasietm, adad trashay eiagq;reﬂaiecanmmﬁ»}e decline,
n a i v u ungel: it
st ATty ol e 00 Thutios U ) o
impaiBlehy 20 Helksh CoaMive RBYAY. GHIFE: Fgd F90nlig impairment,
Dowp'Resyndsemme,s cegritiveo Hefinite selathd rieo psyphigsial epe prsteleciragarwulsive
treatir@ht ¢elatzidnaddritiveWdisbrdetdiedindadyskitstic disofess suyipissaParkinson's

dise ¥ n8irsRbE&InaABsd E&Miﬁ%iérﬁ,%nd%‘éﬁb%e%@?ihééié&f s,

ant 1 depressants, anxiolytics, drugs for extrapyrim dal
side effects and cognitive enhancers to provide -
The itheparyw etither prasend rinvention syayhaisd dedissdr akepgnempy and/or cognition

enha?e8ibih Mk isadiraso &gnitite aha/ee feh®ty aéfit. f or
exanpl e, adm ni stered adjunctively. By adjunctive

adm nistration is ant the coterm nous or overJ appi hg
In a;iiPaT eppert| thareiree fitn YENtHe pwﬁ&an%nqognn%nﬁh@] RZAHA () as
herembe®epdesaribep boa saitendoivadd themeo) tiuse imthempydevi ces.

This regi me of therapeutic adm nistration of two or

apeu S_TI I e
i 58 BB B B Lol BBl oo sovat
therqoh &rajsen the ERptANefsangifionjwhighsrequises RGN 26 @ Aeiscarnic My
receploer apeuti ¢ adm ni stration. Any and all treatnent
reginmes in which a patient receives separate but

cai er mi nous,. or. overl appi.ng therapeut,i dm ni stration
in afothe Bbdkat ol ineerion HEPYidS, o sriting & PiMuR @ pS pfeinoetore
descrifeq ebd salhar salvate thereafier ugatin fe trardmpet of gepfiycheficidispgder. The
inverstioakdl$o prwvideara compaleprofsaranta (Ipas bencinbefdre desaibdd wg a salt or
solvdte Ehe%éfrfé\ﬂ)ére' iﬂtﬁéﬁt}ea‘iﬂnéﬁt cﬁch&r%\fef ifpaftmeRgnI L1 ve

enhancer are within the scope of the current ,
invention. In one enbodi nent of adjunctive therapeutic
In apgethehiaspedit theninyentipaspiovisled therusenof a pampad pkformula (1) as
heretnppictatitscripedbi & saledr suvate tHeesdl hethiel maradadtiessf maheédicament for

the tga;?gﬂ.té‘ﬁ H#5 c%ﬂ&iﬁo@%hkﬂ%cﬁﬁ??%@@ﬁ&rﬁ d‘fgfm@sce hib 8 r8deptdrme

en receives a tion of another conponent.

The conpounds of fornula (1) or a salt or solvate
In aneiberasperty theeinyentioni provided the usdj ahet tarepaungr abéanmuta (1) as
herelnbeRiréB8écrib8d Bbd s8INbSsONHie Bicfedf @t Ble\thArtlfasliFedf Strhédicamient for
the tﬂ{atrﬁlént!o? %S&sya{b%c%igobd&%’ %ﬂQﬁﬂ@nQ&?%o p?ovmg%e use of a compound

S iser, an_antl de ssant, )
of formlﬂa (lg as ?\erem%efore descrfl))eg or a salt or solvate thereof in the manufacture of a
medicament for the treatment of cognitive impairment.

In another aspect, the invention provides a method of treating a condition which requires
agonism of a muscarinic M, receptor, which comprises administering to a mammal in need
thereof an effective amount of a compound of formula (1) as hereinbefore described or a
salt or solvate thereof.

In another aspect, the invention provides a method of treating a psychotic disorder which
comprises administering to a mammal in need thereof an effective amount of a compound
of formula (1) as hereinbefore described or a salt or solvate thereof. The invention also
provides a method of treating cognitive impairment, which comprises administering to a
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an anxiolytic, a drug for extrapyrimdal side effects
or a cognitive enhancer, but the scope of the
w0 poogfosé7eh al so i ncl udes the adjunctive ther apPCr/iGe2006/003590
adm ni stration of at |east one antipsychotic agent, a
nmood stabiliser, an antidepressant, an anxiolytic, a.
manmymal i nesd thgrephpy eifeative mepatof @rqoemosng pf tpriadigr|) @ \nereinbefore
desceibbdioca salt or gohtatethiereofho are recei ving adm ni stration
of conpounds of forrmula (1) or a salt or solvate
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adjuRaie GRAMiSratideNg Reshethe totdriitloud e @usdappingUadministration of each
of thé %Hﬂppﬁ‘éﬁtg 8o 6 %e%%?étﬁéﬁaﬂnﬁb%‘e‘dﬁ&‘t‘ gerBQQPc?ﬁe&td%v{cQé This

Si aneous conpj nalion be proyi ded |.n e for
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gendrailydmt those pkilted iddke artmnt theckin fs adpatiivertherspenatic administration; it
is al&ﬁkﬁb\_ﬁﬁ £ fHdSéH ﬂ?érraﬂé‘ﬂtié‘%idldmﬂéti'éﬁ@n.t Wyaal@c%ﬂail Qreatmentlregimes in

; n 0 a . Sa .
o Yeobhel A IR, Sy o | by e lderseutc
admigistretors of the icompeinds: of feragda Gl gl ?53'5395@%% thregé and at Iipast one
antipsydhatit hagenf s permbod tdtabilisev,ean | antidgpressanhé s abh henxicdydicofa drug for
extrapQARRIAN dRie ifcRis™ & dobhitid eAnaitel afd whAInViRkesdopETof e current

. i,n_th nuf a re of ~a . .nedicapent for adi.unctive .

invertihor T APRCERfiodtBa bt BollReh e, FERipel L AR ioNSas described
hefetﬁ‘s?o@ﬁi’?ﬂh'st@%'Wé{ab”ﬁed ghad itf@?ﬁﬁpﬁ?@é@dmlwg’f@tlﬁ’érqp?é@tQrdﬂore of
the aomponesits dbi @n pefiodatof | tiraes tanain ¢hemn réqadies hadiministrgtiort .of another

comglfk 71 ol BEAURCAP GOTPBUESE oot may be
acmiypleredl B o Suindivgs therabet frefiont T, TRSphEhuno are receiving
adminjsgatiere At ableast eng emipsyeholic sopble @ Macd sighilipeman antidepressant,
an ansolgiio/ iangrud ferrexpapyrintidal didenéfidlctsadri edtogpitivatenhaasdr, muiehe scope

of thaNhlaRvaNasd Bline lRjuACH IHRRIpeARP B8Minidthifion of at least one
I de { od o trp

.l nventl on r ov ne . eatnent o a, .
antipsychall, 748l 8oaay SRPSET e (ATECRTRRS AR A | iolvtic, a drug for
extragiriiniiab taidg ieffaclst oata |ceanitiveo eahamgsrr pioy patigite wg@raret ceiving

admmispatiorest confpahds 8ifoirn@a Apetd st adsbivats thetddron of
conpounds of fornmula (1) or a salt or solvate thereof.

r t he invent| o%eprovi_des t he use of

The lagme‘lgfgtgqnt E\gép%%tpqﬁgéé,p%@tiog may also be administered simultaneously. By
simultaneous administration is meant a treatment regime wherein the individual
components are administered together, either in the form of a single pharmaceutical
composition or device comprising or containing both components, or as separate
compositions or devices, each comprising one of the components, administered
simultaneously. Such combinations of the separate individual components for
simultaneous combination may be provided in the form of a kit-of-parts.

In a further aspect therefore, the invention provides a method of treatment of a psychotic
disorder by adjunctive therapeutic administration of compounds of formula (1) or a salt or
solvate thereof to a patient receiving therapeutic administration of at least one
antipsychotic agent. In a further aspect, the invention provides the use of compounds of
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agent in the manufacture of a nedi canent for
adj unctive therapeutic admnistration for the
woe@ansent of a psychotic disorder in a pati enPCT/GB2006/003590
recei ving therapeutic adm nistration of conpounds of
formula (1) or a salt or solvate thereof. The o
formulg(Braricosalf errsohuete theeaal irethednanuiagireqiia@ Madicpygeior pgunctive
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adm ni stration of conmpounds of fornula (1) or a salt
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by adikactivecthefapautisoatiinistration of aicleapioenedantipsyshmtimagant o) a patient
receﬁfntgathéfﬂpbuﬁt_f a8Mlinigtfioh NAT @PipoaRds fbmz? (AN6r a salt or solvate
i .
therdtf ! RVRALS SO0 Mo ol AIBUMEL e UsE et fooB bhe Bl choti
agery jn:the fmanutapturg ofayeadigamentijos sRiyertivetherapgvticadnypistration for the
treatfinent béra psywhbtite slisohder s ea phtiedneceividy ihErapeuticladmirigtration of
com;?iun@s %'fc?rnﬂlbﬁ(l?@f al At &ofBRUhafdor! ThefinienBsl fGtEe Brovides at
. ] e A A
e g GOATE A EAER AL ARy me o
a psycintin Sliserdeli 87 gakentreslyifg dhgrapertic adrpiaistralisy pheempounds of

formalartp) oundslt of séleatetitemedfl ) or a salt thereof for use for
simul t aneous therapeutic admnistration with at | east

n nt i hoti c.. nt.jin th 1 f C

in a RRPeR Beadit e SaBrSP RRYICeR ouBingl 7 PRIy ™ of 8 peygiotip isorder
by sigdiageous thesapautis rrdminisiralidne Abcp@praids: of fPrewla (1) or a salt or
solvata theraaftincembihattiormwith atdeastiont @ntissyehibticeagemtiSThe invention further
oS GBI ol o Bl v
and glgt GaF oM {pPvehelir gt indag BEPUEERIS B BREICBREPY BoF daneous
therapeptie agminisdretian frothedrmatmenttaie pyehetivedisoraer. alhssipreritondurther
provides diied ase @D BPMpSUINYS ¢f Himdé (Jasapsalf thefedf omitié fiangfacture of a
e SRR SRR Vil waPh B56 bR LAyone
agerd it B 7 Ben\ " 2 Wenali ST ey 3R GYEEUGTH L EbleyigSs compounds
of forrawtia ril) o1 eagdlidherephfosnige ferrsimultanepus thesapawlie diministration with at
leastPo®y bAgSsyshdtiet Aueht 0f thg Gaktiimt obfa PsyiRBytd isbictli Siedi@ention
furthQny provides the use of at least one antipsychotic agent in the manufacture of a
medicament for simultaneous therapeutic administration with compounds of formula (1) or
a salt thereof in the treatment of a psychotic disorder.

In a further aspect, the invention provides a kit-of-parts for use in the treatment of a
psychotic disorder comprising a first dosage form comprising compounds of formula (I) or
a salt or solvate thereof and one or more further dosage forms each comprising a
antipsychotic agent for simultaneous therapeutic administration.

In another aspect, the invention provides a method of treatment of a psychotic disorder by

adjunctive therapeutic administration of a compound of the present invention to a patient
receiving therapeutic administration of an active ingredient selected from the group
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adj unctive therapeutic adm nistration of a conpound of
the present invention to a patient receiving
wo b@rapeui i ¢ adm ni stration of an active i ngrerdCBGB2006/003590
sel ected fromthe groupconsisting of: a nood
stabiliser, an antidepressant, an anxiolytic, a drug
consisiing ek ta mpgd Fiabiiser, an aatidepressar!, am@nxolytigy @ drpg éor extrapyrimidal
side effectaaad a cognitivd eriidmeer. aspect, the invention provides
the use of a conpound of the present invention in the

uf act u of a nedicament far adjunctijv erapeutic ..
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treatfrdmt Bf atpsgthaic ddoraer iact patient Reredlhice therapelutic adhirfisteation of an
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antdepiassa i AR GHYE 0 CXIRPMIRY e leghrai. 8 coanitive
enhariger.i nventi on al so provides the use of a conpound of
the present invention in adjunctive therapeutic
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therapeaitig eduinistation of angcidie: ingredieotisalecied fromethe gegup consisting of: a
moo@ Etasivier, €5 aRtideppelsants iafl abxiditicaatirlg féroéxtrapyrimidal side effects

] side effects and a cogni tive enhancer.
and%&é&rﬁ\ﬁ%%% |ag1§érf urther provides the use of a conmpound

of the present invention for use for adjunctive
The inventigreiurther provides dter asei afra ¢amnpdung of treapneeent imfendion for use for

adjugé%@hﬁéﬂage‘ﬂgcgérynmétréﬂbngop@bit@@tr?éémﬁiavdspg]dtiaewﬁawgh @ patient
rece{yﬁ'g g}ei%&)e%iig n%qngﬁlls,ﬁé]tlo ¥ H’ g‘ﬁ rréoét;{%e Sﬂgnge:afelni eérefe%geﬁjd frfan the _gr9up
con%mg@grﬁ ©eed stabiliger. aﬁgp@(ﬁ%ep'is,anta ap ,agélokygq;, a drug for extrapyrimidal

side effectapyd iamodaitivess eoleanebf.ect s and a cogni tive enhancer.
In a further aspect, the invention provides a nethod

f treatnment aof a.psychotic disorder junct i C
in & fyrtids S0P ctng Sy ReBR PR Rlsk % PeliRe i ireBlmeif o AcHeyifotic disorder
by agisnetitectheranstiic RMiiBiaior 6han Actiyr)ingredient feipgted from the group
considtingidfi ssmopd atabiiséd, daEntdepredsanfuan anxiolytiyta drugdordexirgpyrimidal
side ePbc@dntiAPIghVE 8hhaidp s hatfdn® retBling thO@Bbltic&iministration of a

enha}ﬂcfg{l to a tpatl ﬁnt recel ving therapeutic
COMBAYATT &8¢ BEESER '8Y" A% onpound of the present invention.

In a further aspect, the invention provides the use of
In adortlesttdspect| 0@y Rdétioh selidss #e dseashan active ingredient selected from
the group consisting of: a mood stabiliser, an antidepressant, an anxiolytic, a drug for
extrapyrimidal side effects and a cognitive enhancer in the manufacture of a medicament
for adjunctive therapeutic administration for the treatment of a psychotic disorder in a

patient receiving therapeutic administration of a compound of the present invention.

The invention also provides the use of an active ingredient selected from the group
consisting of: a mood stabiliser, an antidepressant, an anxiolytic, a drug for extrapyrimidal
side effects and a cognitive enhancer for adjunctive therapeutic administration for the
treatment of a psychotic disorder in a patient receiving therapeutic administration of a
compound of the present invention

In a further aspect, the invention provides a method of treatment of a psychotic disorder
by simultaneous therapeutic administration of a compound of the present invention in
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the group consisting of: a nood stabiliser, an
anti depressant, an anxiolytic, a drug for
wezdorapyns m dal side effects and a cognitive ePdiEHGB2006/003590
in the manufacture of a nedi canment for adjunctive
therapeutic admnistration for the treatnment of a
compisgigiomity afl gelivgeingradient selactast freaciap\gragP toeesiginguef: ;@ mood
stab#ligkr, ahsdntidépressanit, an apxpigtisich dfugt foe eptraseintidal midendffeats and a

cognTﬁ]%éHﬂ!ﬁéEri on al so provides the use of an active
I ngredient selected fromthe group consisting of: a

nood stabiliser, an antidepressant, an anxiolytic, a
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adminisition drthe treaintkind oba peydhotic disordeeat ment of a

psychotic disorder by sinultaneous therapeutic
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stabilisérn, depardidspressardnaraarkiolytjd, ia drug for egtrépyrimidal side effects and a
cogriithle’ 8RNdricBl 4& siriufien&iusethrapaific adRfdstdtioM SinethBamément of a

he 1.0 ion further provides the use of a
psyc}8ﬁ%?'ﬁé’?’lg%n of a compound of the present invention and

an active ingredient selected fromthe group
The dovesitist ifurthenfprovddem e s¢eaabf bi senpouad cirthe gegsens sravention in the

mangfédcﬁgé iog bﬁ%@garﬁe&ﬁﬁiﬁ%fg?f??@% g*ﬁ’é&é%éqctﬂaﬁdﬁhigﬁ?tﬁnf\ﬁim 8n active
ot afelRe hon! e OTE Sihsnionatca HRRH sEBhGE R arfpapreggent an
anxiplyti¢, ipedriig ertaxrapyrippidal sids effasts andyp segnildie enhgacer in the treatment

of a bsyahotic disofder.t her provi des the use of a conbination of
a conmpound of the present invention and an active

The JBUROD NS BIoVdz {h bt 0 canpoS 3k dfstint iRsenion for
simultengoysotheapertihydminisiiationsyife a privet isgreatenhselegad frogethe group
con@stimgruied miood stbiligkt, anemtdedresyaan entanxioydio andaigrfat éxtrapyrimidal
side:e@feﬁtlg%nhraeﬁﬁﬁigé eRharfteP RO BE At §Péf B&/chotld@sorder.

nventi on er provides the use of & conpound of
the present invention in the manufacture of a
The nisaiitiome furthes r provides t anempount efa e tireseainniendionafarouse for
simiMahBo@NthadpeMc administration with an active ingredient selected from the group
consisting of: a mood stabiliser, an antidepressant, an anxiolytic, a drug for extrapyrimidal

side effects and a cognitive enhancer in the treatment of a psychotic disorder.

The invention further provides the use of an active ingredient selected from the group
consisting of: a mood stabiliser, an antidepressant, an anxiolytic, a drug for extrapyrimidal
side effects and a cognitive enhancer in the manufacture of a medicament for
simultaneous therapeutic administration with a compound of the present invention in the
treatment of a psychotic disorder.

The invention further provides the use of an active ingredient selected from the group
consisting of: a mood stabiliser, an antidepressant, an anxiolytic, a drug for extrapyrimidal
side effects and a cognitive enhancer for simultaneous therapeutic administration with a
compound of the present invention in the treatment of a psychotic disorder.
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i ngredi ent selected fromthe group consisting of: a
nmood stabiliser, an antidepressant, an anxiolytic, a
waeleag/osens ext rapyri m dal side effects and a coPOi/GB2@®6/003590
enhancer in the treatnent of a psychotic disorder. The
i nvention further provides the use of a conpound of
the present invention for sinultaneous therapeutic
In aafirthexi aspeat,ithe imidntioapradddsva kitrufipads dot uselire thee ttedtnemt of a
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stration wWith an active ingredient selected from
the group consisting of: a nood stabiliser, an
Examiples dé pntipgsyshetic drugathat maytbecuse;ﬁuldrn the pr@sent invention include, but

are RS IndiRYr ﬂo%&@hm%r@anafm@a@es atmdecasawmptamm ROBBOC antagonists;

mGlhﬁ5 E?&ﬁ\fe %r ﬁ Lété: gH?Qrgﬁt%atorﬁQg nicotinic alpha-7
mo@UquréuBBﬁwes%@f@epe meb' Fou? Sor s%%ﬁ@gﬁﬁ anganogist/H3
antagooidtss AMRA ingaiujatens; NKS ahémQIwarswh a8 eaareiahyand talpetant; an
atypfbal Sarftipsychstic, ARt iebfiple %ic28piRé,§ drzaping, aispefdunel Vuetiapine,

arlpl?% %z)rraécfbntek%dn?rﬂl%lﬁﬁééﬂbgl r#{zpr%{wgﬁ% SBoF Q% hfaB'berldol pimozide,

erapéu
and cyRpeffil e'ﬁertqﬁ@a@ra%%ew | Ay NQBIRTIARINE N ‘PF%%W?EnWe%Q"daZ‘ne
trifluap@rsyiobot perphiireande r fluphibeazimey e tiiflumohazittie rprpshiwrberagine,  and

acetbPBerteMe0f RibxaRthbN&s, | NQL&TT exy  sBloBfikd T rapa t RBlorprothixene;

thlergcm% g%cgozgeﬂn% ' ng%ﬁergﬁglag?é?ﬁ?ss t a%' h%lgc?){agoég dibenzothiazepines;

imidazalidgepes: m @&F‘Z@‘Ptb@z@'f"f@%@@z'aﬁ% a r&?g'j}ﬂ t | SHehen?gnc dgmotrigine;
dibehaoxazepined, sveb s [bxepirep eliitydwiradidnes ssucht asomolimdoneparipiprazole;

and‘&@ﬁ@éﬁ‘é@é’th‘éﬁe&f"t}f‘atHé@é&ﬂbs&&%ﬁ@%b@% in the treatment of
a psychotic disorder. further aspect, the

i nvention provides a klt of parts for use in the
Examplest ofefiedesramespand sgppliersiof setestedc aniipsyehallg ¢ugs rteat may be
suitabis &greuskeoin ithe ngrens invgnitoncaepaxufotlows : tchozapine yavdilable under the

tradéﬁﬁfﬁé‘tteﬁzﬁﬁﬁ_(@nﬁoﬁr MUKrE fé‘rﬁlfhh@ol&iﬂéa%L ONE'S'%ar?QF Nolanzapine
(avaéggg ﬁ"g @iegfnqd%éarag %\)g’%g’-\gé zfn%i?ly 3 élpraséaner?avaﬂ%ble under the

trademamel e FODANG®, fegn aRfides); ytl$p§erldgnejr(@galfa@|e under the tradename
RISEERDAR®Y, i frordlalanssdly); eubtddie dandadte qgviilbbleusddratheetradename

SERGHUELBY! HBREONSdAREADEUELEinANET NhehibBk! Qhder the tradename
SERLECT®); amisulpride (available under the tradename SOLION®, from Sanofi-
Synthelabo); haloperidol (available under the tradename HALDOL®, from Ortho-McNeit);
haloperido! decanoate (available under the tradename HALDOL decanoate®); haloperidol
lactate (available under the tradenames HALDOL® and INTENSOL®); chlorpromazine
(available under the tradename THORAZINE®, from SmithKline Beecham (GSK);
fluphenazine (available under the tradename PROLIXIN®, from Apothecon, Copley,
Schering, Teva, and American Pharmaceutical Partners, Pasadena); fluphenazine
decanoate (available under the tradename PROLIXIN decanoate®); fluphenazine
enanthate (available under the tradename PROLIXIN®); fluphenazine hydrochloride
(available under the tradename PROLIXIN®); thiothixene (available under the tradename
NAVANE®;, from Pfizer); thiothixene hydrochloride (available under the tradename
NAVANE®); trifluoperazine (10-[3-(4-methyl-1-piperazinyl)propyl}-2-
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Exanpl es of antipsychotic drugs that nmay be useful in

the present invention include, but are not limted to:
wagoairasarehannel bl ockers; m xed 5HT/ dopam ne rBCEBBRI06/003590
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TRILFEHNS RESY S%m% Z\Fﬁ‘ér%tzﬁleséh‘ﬂ‘ aﬁﬁtrnﬁ@ﬁ‘i@%@kcﬁl@ﬁde (available
F

R ] RCLEEIGN il LR e e

tradeerms MEIJIARIL®; premi Nevastisn Roxans uHpreche: Teva and Alpharma) ;
molifidtingr qatatiabliee sundetiC theastrduznamer i MMOBAN®, miohdeEnda)d molindone

hydrgﬁﬁ&ﬁ{e %énab@&r%tr%@frb&‘&%meswﬂfff hjoR&MF 1BZiIM e under the

tra d T&@E@ o Ié&%éprﬁe IO)fqﬂlr}q UM ﬁ@gp% (available under the
trad@GmﬂﬂL&)ﬁEAHEme andn xapiae o@tmnr@ie revailehieoxadeh dhr stradename
LOXSTANE®)S FuRth@tre etiehpandol GBligiimon®li pepaisne (Taxilan®) or melperone

(Eunfggjnm Pﬁggg? L8&@Pi nes; di benzodi azepi nes;

oxa di benzot hi azepi nes; imdazolidinones;
ben2|soth|azolyl pi perazi nes; triazine such as
Othar asvifelblie gamtipsy aftiotie riirageainehide erpmewiol (@gailableapnde; the tradename
SPARINW@EY, 0 fOlpPEASzING UCRvVARDbIRD| iupdene thalr | ttadehame! e ,\/E@WRIN@),
chlo@éth&?ﬁé V(S\?au%ﬁgr ﬁr?éer @t tr%@é’n%n?qnl AR ®C cﬂ?%é Wo y(available
UndegniPPpgRanBre: INTRNEGIs EoRiaph B (aiHied ?ovn%?g dhp jradename
TINDAL®;pr egrechlotiparezintei ofavaifableas uhdér othe : tradepaaei NEOMPAZINE®),
metf(o@’ifﬁédréﬂh@ HReblet BiRick 'tAE aRRABRarké NARINANG), ph ﬂdﬁﬁtlne (available

uncqffhEf B DA s oSG PPIOER, 1T

; zi prasidone (avail abl e under the tradenane
The Ga@xvkhot)c, diugeisteli atmve ; by Tsgolenardemeay alsai beabvailabledfesm other

supﬂh@% Jﬁd@ggﬂm?en'?h'%%‘%ﬁ%te(r) from Janssen); quetiapine
fumarate (avail abl e under the tradename SEROQUEL(r),

from AstraZeneca); sertindole (available under the
In one &Hiker REPSSERE BETINVeNtiona suitale pNiRsYEhalisi a0gpiscingkde lanzapine,
rispdridend,r quktiapine, SGhipEX0k) hafoperiidhaniokapingyziplacidaha) talinetant and
osarg@lfperidol (available under the tradename HALDOL(r),
rom Ortho-MNeil); hal operidol decanoate (avail abl e
under the tradenane HALDOL decanoat ;;rége hal operi dol
Moo ssjakiliserg axhigh misly ebaivged in e ttherden lRreseOL (fventiend include

lithiukAT ESSfrh 1 ) ValprohtefapreioB Zadiddivalproex, carbamazepine, lamotrigine,
gabapentin, topiramate, oxcarbazepine and tiagabine.

Antidepressant drugs which may be used in the therapy of the present invention include
serotonin antagonists, CRF-1 antagonists, Cox-2 inhibitor/SSRI dual antagonists;
dopamine/noradrenaline/serotonin triple reuptake inhibitors; NK1 antagonists; NK1 and
NK2 dual antagonists; NK1/SSRI dual antagonists; NK2 antagonists; serotonin agonists
(such as rauwolscine, yohimbine and metoclopramide); serofonin reuptake inhibitors
(such as citalopram, escitalopram, fluoxetine, fluvoxamine, femoxetine, indalpine,
zimeldine, paroxetine and sertraline); dual serotonin/noradrenaline reuptake inhibitors
(such as venlafaxine, reboxetine, duloxetine and milnacipran); Noradrenaline reuptake
inhibitors (such as reboxetine); ftricyclic antidepressants (such as amitriptyline,
clomipramine, imipramine, maprotiline, nortriptyline and trimipramine); monoamine
oxidase inhibitors (such as isocarboxazide, moclobemide, phenelzine and
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(avai l abl e under the tradenane THORAZI NE(r), from
Sm t hKl i ne Beecham (GSK); fl uphenazine (avail abl e
war@en3d7ne tradename PROLI XIN(r), from Apot hecP@T/GB2006/003590

Copl ey, Schering, Teva, and Anerican Pharmaceuti cal

Partners, Pasadena); fl|uphenazi ne decanoate (avail able
tranyleypEaMing)s SHT A EotageniSRELEKANEXRBRIA SReanserpn and granisetron); and
othefd (guble mazbupeopdarg rdrhindéwing avalafaadiee miakering irtdzapide naefezodone
and PRo¥ENN(r) ) ; fluphenazi ne hydrochl oride (avail able

under the tradename PRCLI XIN(r)); thiothixene

(avail abl e under the tradename NAVANE(r);, from
Anxiplyticee whicht Miawthe see imyie dberpBY ididhe avasenignveniaadpciude V1b
antaytrsists ) SHiENamegdis{é\BIE] benzodiazepiheo pashead alprazolam and lorazepam.

(10 [3-(4-nethyl-1- piperazinyl)propyl] 2- (trifluoronet

Drug b B TR OTRE Py THe T T BRRERY O the presen

inveptiany insisie; ﬁ@tlmmrglaﬁl(éuqh@ér bemrmmdem@ﬁf@en procyclidine and
tnheIﬁHHeﬁESﬂ)l( antihistarire SEiehia’Piphdp@iydrasives)iamg dopdminergics (such as
amaﬁﬁ'd Lptyl i ne hydrochl ori de (avail abl e under the
radefame ETRAFON TRI LAFON(r)); thioridazine
(avai l abl e under the tradenane MELLARIL(r); from
Cognitivea enhanceRowhinle may e used Metha, therady Af fieapreagnt; invention include
exariplbi REGIMslerasal ligmbiorsingeicht Be tdoﬁdénmeg@Al\KWéstlgmme and
0 r
aalallgifs 12 bntelBp AP e M 4R U P
tradenanme LOXI TANE(r); from Wat son) | oxapi ne
In oy dmbodihent, diee eeﬁ;vai ihgrietientfod ese frheorbiaginmawith a compound of the
presbXintaNG, ) Is; agnsk leélaléhﬂ% shiiel ok Qexéﬂl‘{)wbkﬁﬁb ngn;éﬁnzapme
r enperi do
nSpe(r@S é@%o%@%)alﬁg( O@Z\IFZ (noég%dloe? i raﬂ-ﬁé%ﬁ of mel perone
(Eunerpan(r))) nmay be used. OQther suitable
In o timpsegioteot,itbe detivgsingredientifor pse imzombingtirawitfabl @mpoded of the
presBHtelroéﬁt%”%”E Aol T &Wo?'é*%nﬁfp@@ﬁlbﬂﬁorﬁai Aé,| akdrRazine,

mengqdﬁﬂrle Blﬁglg?n?&zu E%%’KFE%RI N&ﬁé&hﬁ;&ﬁé{& rﬁf??oé&rﬁ%ne thiothixine,

halogerisebr i tRiBUrPreRzINeab PENQFidfer dfch@ﬂti@lad@ﬂarwt ixene, molindone or
loxapiN@PSI NE(r)), acetophenazine (avail abl e under the
tradenane TI NDAL(r) ), prochlorperazine (avail able

In are@ﬁ%lr?rtg ?démﬁﬁldg}e %ﬁlgefqgé%ﬁgﬁé ;{%Z‘nmet r}?t rtlon e cgl%pound of

the prepentiiaventien (sa® aqodtabilisesder example atj‘@n‘gn@dlum valproate/valproic
acid IV2PTORA, (darhamadepiper iahadtdging galzipdatigndpirdrugenokiaxiodzepine or

tiagabine.

In another embodiment, the active ingredient for use in combination with a compound of
the present invention is an antidepressant, for example a serotonin agonist (such as
rauwolscine, yohimbine or metoclopramide); a serotonin reuptake inhibitor (such as
citalopram, escitalopram, fluoxetine, fluvoxamine, femoxetine, indalpine, zimeldine,
paroxetine or sertraline); a dual serotonin/noradrenaline reuptake inhibitor (such as
venlafaxine, reboxetine, duloxetine or milnacipran); a noradrenaline reuptake inhibitors
(such as reboxetine); a tricyclic antidepressants (such as amitriptyline, clomipramine,
imipramine, maprotiline, nortriptyline or trimipramine); a monoamine oxidase inhibitor
(such as isocarboxazide, moclobemide, phenelzine or tranylcypromine); or other (such as
bupropion, amineptine, radafaxine, mianserin, mirtazapine, nefazodone or trazodone).

35



The anti psychotic drugs |listed above by Tradenane may
al so be available fromother suppliers under a
waledo7esemi Tr adenanme. I n one further aspect of P€T&B2006/003590

i nvention, suitable antipsychotic agents include

ol anzapi ne, risperidone, quetiapine, aripiprazole,
In anpdhes Rephagimentciheaghve ingredigst 4aii Yfenia, coplinatipn Mtith g gempound of
the mesenttiraehtiorMscaxh ahddiytic, &erexamiplecén benzodizzepime duch as lafprazolam
or lot8p&RY of the present invention include lithium

sodl um val proat e/ val proi c aci d/ di val proex,

car bamazepi ne, |anotrigi ne, gabapentin, topiramte,
For yseciamrdicing iee aempeunslgaithrepreaentiiangptiers geysugly, ggministered as
a starifacth phayndeeutite dompoditiee. t Mee pysent invieatiq theesfore provides in a
oI LIRS o SRR S S o e ) o
here@BRIERR RERFIITR R en &Pt 76/ PR, BRTHP (o @MPETREUGAY acceptable
carrigfahiTbé tbagnadtiticah woagositien san Rrfoanse iKthedigeatment of any of the

condititnadesdried hePdf/ SSRI dual antagoni sts; NK2
ant agoni sts; serotonin agonists (such as rauwol sci ne,

yohi nbi ne d tocl opram de); .serqtonin reuptak
The JORIPRDGS o (ST 40 TR S0 B BIRIIIEg | DAY Yo method, for
exarfiple olxetdrale  pafénierak deign dntravenousdt ibnecal sdblingiuak, nasal, rectal or

transtleFRAIHIRGnisPRIOA P It plddrthagéliticaPEdnisitioflsl ablapted accordingly.
serot oni n/ noradrenal i ne reuptake inhibitors (such as

venl af axi ne, reboxetine, dul oxetine and m | naci Pra}ng; .
The gepernsisaf iqugwu}ae@)pqsalk%'eqnﬁﬁfpfﬁ ggﬁcgb?g Adh thedr salts or solvates which
are a@ipew@tehrgi\_)en Onallycyad_\ be fagmdlaieqblagsiqaidpszr (sslih f@sgxa.mple syrups,
suspBAkibRd Bt sthiilBiBns, GhN8E PEHILIRS ankl TBZ8RGEE. Ne, maprotili ne,

nortriptyline and trim pram ne); nobnoam ne oxi dase

_inhibitors (such as isocarboxazi de, nocl obem de,
A liggiddpenyatinn W gepaidly 697 e Acuspengion amsolyioni ile cameeund or
salt erssobvatanipl esitatiianiseitroanien(siifag eaampletancatueoansoledrtiench as water,
ethaﬁ&%géygégilﬁéﬁggifgfbgggﬁleé @Na dént’f‘,r%gclgég%f)@éih fén_eglly%BI_ch‘;dnrbil. The
. Z A Y | .
form{ i H5 Ake, G Frropetl P BEoP bt Jelpino®Sr colouring

agentnventi on i ncl ude Vlb antagoni sts, 5HT7 antagoni sts
and benzodi azepi nes such as al prazol am and | orazepam

A coipdditioh ti‘%’%gﬁw bagbigetansbd BrepbiRClising B SR MMarmaceutical

N O e e

incluge srageepidmriearal, starch, lactose, sucrose and cellulose.

A composition in the form of a capsule can be prepared using routine encapsulation
procedures. For example, pellets containing the active ingredient can be prepared using
standard carriers and then filled into a hard gelatin capsule; alternatively, a dispersion or
suspension can be prepared using any suitable pharmaceutical carrier(s), for example
aqueous gums, celluloses, silicates or oils and the dispersion or suspension then filled
into a soft gelatin capsule.

Typical parenteral compositions consist of a solution or suspension of the compound or
salt or solvate in a sterile aqueous carrier or parenterally acceptable oil, for example
polyethylene glycol, polyvinyl pyrrolidone, lecithin, arachis oil or sesame oil. Alternatively,
the solution can be lyophilised and then reconstituted with a suitable solvent just prior to
administration.

36



tri hexyphenidyl), antihistam nes (such as
di phenhydram ne) and dopam nergi cs (such as
wa@eminadihe). Cognitive enhancers whi ch may bePCEHEB2006/003590
the therapy of the present invention include exanple
chol i nesterase inhibitors (such_as tacrine, donepezi]|
Compiogitians grnawal adwinigiraian mwnewvem@ﬂm?é@rm'%tﬁé aaﬁarosols drops,
gelsrangioiowders:  Aéroagidfoimsulstions ugically comprise lai sodjtion lan fioeesuspension

of th@ @&9\%‘ fRRtanck ea 6ﬁénﬁé%ehﬂlﬂ dfgéc%?fabfé)éqdé‘éﬁs bPnon-aqueous solvent

sent ntlgpa sealed

and g8 ialall, Saded it el Muiose, ABaliRs Sé?rﬁéiag

containgh 2dYishrean take therfore aba caitiidoepirefdl forbse Wit g jagomising device.
AltermiafiVehs trtosealal cathinet mal d2. a unitap eligpehsidg rdenlce duble as a single
dos@ﬁééa\f% @ro?%h%yosfopﬁls?éﬁel' ﬂtté"ch% Q%ét@ 410e hich is intended
for ng% grtxqg %?r% Og&gm%ven Igﬁgplg%%%( J[ed IWhere the dosage
formt lgpprieRsz aneaerﬁ@@ ofliBerOsEhelt Will Lgsinéaiaza rmgopellant which can be a
compPRISHEE & sk, asdEoaiteSdeaetiedr dheorghiiic brapepartatich@s a fluorochioro-

hydré@ér%n” Eht?geroﬁﬁlc?%% %é ﬁ%s chihish %k% RIRAH dﬂﬂngﬂ)éﬂoﬁﬁser

roperi I Xene, nnlln one oOr
anot her enbodi ment, the active ingredient for use in
COthD@aibpmmtswtablwfarrbtwcelowp@mﬁdguﬁl adnenipirativaninclude dahletsnlozenges
and lpéstﬁlegmﬁbréh&hé btheringre@iene domiutated With Wndarsérdiudinas sugar and

aca«%f Fl{ggéérﬁnvcﬂlg% ‘ﬁh%né‘ ér‘ﬂ val proex, carbanazepi ne,

gl ne, apen opi ramat e, oxcarbazepi ne or
tiagabine. In another enbodi nent, the active
Conipogitienls dort réatal adyeinistratiamiaren abivemnienitly hinatheofapmu atd soppositories

conthiifhg EsRBhtidnAY Qipository BagdsihtdsdResS bttt , for
exanpl e a serotonin agoni st (such as rauwol sci ne,

hi nbi ne or netocl opram de); a serotonin reuptake
Comgqﬁfngnq wrtap@j@htr%dgfm%{|agmng§ﬂ'atlgg ddugdeintents, gels and patches.
The fcbmprsitiommay bk v oribdesediprni emabxast a tablet, cagalilpionampoule.
zi mel di ne, paroxetine or sertraline); a dual

Eac@ gh?gaq%gl;lalqé Ir%g Bgn"ﬁ{s'tr gor{ gﬁﬁ%ﬁgﬁogé@n%lé . ong s1 L{S 556%9 gc\nd for
parenésralcadaaisiration camiaiRg &on example: fiew 9.4 de R5a§9) of a compound of the

formutbdxarta sed)ther@ot cdlayated as Hrtfredpsessant s (such as
amtri ptyl i ne, cI orri pram ne, im pramine, maprotiline,

nort W 6(5% omJ tﬂe mven |on wullpr{o?rrr?ap yeg)é admiie3q NG o%)ﬁ{/ gi%gaege regimen
(for an adult patient) of, for example, an oral dose of between 1 mg and 500 mg, such as
between 10mg and 400mg, e.g. between 10 and 250mg or an infravenous,
subcutaneous, or intramuscular dose of between 0.1 mg and 100 mg, such as between
0.1 mg and 50 mg, e.g. between 1 and 25 mg of the compound of the formula (1) or a salt
thereof calculated as the free base, the compound being administered 1 to 4 times per
day. Suitably the compounds will be administered for a period of continuous therapy, for
example for a week or more. '

The antipsychotic agent component or components used in the adjunctive therapy of the
present invention may also be administered in their basic or acidic forms as appropriate
or, where appropriate, in the form of a salt or other derivative. All solvates and all
alternative physical forms of the antipsychotic agent or agents or their salts or derivatives
as described herein, including but not limited to alternative crystalline forms, amorphous
forms and polymorphs, are also within the scope of this invention. In the case of the
antipsychotic agent or agents, the forms and derivatives are, for example, those which are
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(such as isocarboxazi de, nocl obem de, phenel zi ne or
tranyl cyprom ne); or other (such as bupropion,
wapimept7ifhe, radafaxi ne, manserin, mrtazapi nBCT/GB2006/003590
nef azodone or trazodone).|ln another enbodi nent, the
active ingredient for use in conbination with a
appresth funiempettic agminigration meemoneiherapiegn inghyding Jhgse, mentioned
abovleprbue xglimpéierchche a oghipeppiotie sjeats hered pnelzdd ath salts or other

den\}aﬂ\r/é’?sztﬁ&%'& 2hA"a) $8Ratel aHE Gt nQﬁve HRicaOBRAIMRRRl t he

resent |nvent| on are usua adm'ni stered as a
st andard pharmaceuti cal corrp05| tion. The present
For iadjusntiveo therapsulit oadmipistigiiate eceardiagf or Heeinvgsiienst cmpounds of

formpiaal)TeE alits Gl soh@IBR0Shd I1H8 ApapsYchstioggentcompgenisl oftheir salts,

dernfaﬂ?é‘g‘“o? cL‘)atgsS WE:BP ra%nﬂﬁsc‘tgfédbﬁj Rfe dortit B\JP each of the

ceutl.ca acc

compepeniss Wil TH (5¥a bR i @%ﬁipd% T g
acceiptablen and reffattiven coroposition whnclu rpso\ddasdeffeative I@@ﬁ: of Hwdrespective
compéHiedit [h thébBd¢.0TRE URslse 6f thé @fidd hppropriats@yiaeaceutical compositions

for e%gﬁncgh%{:ﬁérﬁqs Wt Athe SRINVEE W\&? QH QFJ 9 bef f% mnﬂ dWdifferent

formg fei ??Féh%fl the ,pggmogerptgcts(ﬂltaglfa pr,r@ﬂg ﬁdﬁcﬁuge 'but are not limited to
tableds] roaps@es, amwdarsagrdanules, Iphengeacappositiries owposiitutaing powders, or
nqu:@%%%ﬁ.oﬁ%wﬁémiaver sldtfe fAERRMEIUAONS Ssipansidns. as

her ei nbefore described and their salts or sol vat es
whi ch are active when given orally can be fornul a
For gigujtangpugsadptinistiationas 3 é?m@ﬁaﬁ’rﬁP'é‘PQW%Qf C%&%@H% Psmmula ()
and tite antipspermtis ageatbdredgentscaqrstdires toathe ihvendogesampbunils) of tbrmula
) Jrothg'i“é%‘it‘so& %Ibéteg%@rﬁh'é ¥ntﬁ)%9§10‘ﬁ& &enp o‘fUédfé?lEhS'aﬁﬂl tREir salts,

den\?dv?sam éof\)/?t&alraa%g)rer?cﬁplpgfer?cg?ogg% |pgéu\£§f r&rbnblﬂ the combined

compenafiht widudar sexafplesr be efQﬁ@H@Itedorm*QI PO¥r Byitableyrphgrmaceutically
acceptubl@ Gine osffectiod \Uantp,osmoln twhish podwdishgffentiee geyat|of cxacanof the

com brllent Tha fg%é%&g?t ' o'ﬁwé%\??g?%f Cﬁﬁg: ﬂtdglt gel:ljpfﬂi‘é;gfa?éj' p¥hrmaceutical
Comeg"r@ﬁ? F ﬁ‘ & [ 'Qeﬁu o?%“?ﬂneﬁ %olwétpmcyf? B,E] e%?;\er &t *Suttable
formylsitings ainglude thatbl arepmet ntivited | oaltalietsr i %Jb(lgrpualo deblate} ybuccal
compe&brisQr cepselps ipd@dss| i grafiés)uloabnguss . suppesifries, eéconstitutable
powﬁéﬁhorq ﬁfd'spﬁ'éﬁarbﬂﬂs h g?%Féﬁ%l’ é‘t@}i%tp%?érﬁ&%l sotttns for sclg]spensmns

tos ucrose an ose conposition in
formof a capsule can be prepared using routine
In orglactapahtdiacprsistency of adjunctive administration, the compositions of each of the

components, or of the combination of the components is, for example, in the form of a
unit dose.

The term "treatment" includes prophylaxis, where this is appropriate for the relevant
condition(s).

Biological Test Methods

FLIPR experiments on M, receptor to determine agonist/antagonist potency

Compounds of the invention were characterized in a functional assay to determine their
ability to activate the intracellular calcium pathway in CHO cells with stable expression of
human muscarinic receptors using FLIPR (Fluorometric Imaging Plate Reader)
technology. Briefly, CHO-M1 cells were plated (20,000/well) and allowed to grow
overnight at 37 degrees. Media was removed and 30uL loading buffer containing FLIPR
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procedures. For exanple, pellets containing the active
i ngredi ent can be prepared using standard carriers and
wo b@/08¢7h3 ed i nto a hard gel atin capsul e; PCT/GB2006/003590
alternatively, a dispersion or suspension can be
prepared using any suitable pharmaceutical carrier(s)
Calcjupt A (Molegtilaro PsvigasrsCo-c siUniy ¥ies CAYj Was ;adsigd ppccording  to
manofiabisirarisdndtivetiohss P&ftes inabationsal S elegrems fordi60 ninudes, i1AUb of the
(et cORbR ”te%ﬁB&Hb&%ndIWPa\sC%dea%eéacﬁf\ﬁéu on FLIPR jnstrument.

0Sitions co on _or pensi
ok oL I e J6ih. Biguoated for
anotherr 10- € miutgrabederectOnl-|0f assay dpifantantaining acelylceqiiepyas added as
the Bgbnistt biydilenge.gl garlum pesporsaWapthgroinmaiitord bgsint fol determine

comﬁ‘&fh‘aksI Sﬁnf’d ngn %855%%&8*\411%” t(ﬂn@@ﬁtkéfﬁh¥esﬁdﬁ§ﬁs&r%s ¥t both

recon

agorgsﬂu @Qg a@}laﬁmsghon ﬂ/]] fecgp tors werg perf'cS)rmeéJ For eaV\f'n compound Results
wereadmipaited riato dictidiviBesei tatenanalysis nawitel (HYnBusirassatSolilion Inc.,

Parsippeng ONVERherd the b@vé@rwaué Anefséd byeridesedr dihvePsitting and the
resuﬁﬁé%E%%/p ér% caft SR formul ations typically

rirse a solution or |ne suspensi on of the active
substance in a pharnaceutlcally acceptable aqueous or

To détin@ tl@é m'tﬁHsId éiiﬂﬁlﬁeélé‘ﬂm bébrﬂdoﬁp%hﬁdé'c@b@ﬂmsl d1 tife invention
were Sﬁ%rggtaﬁ?é?f ﬁ’1' pEIﬁ’Iﬁ }Q’Qéecrpne%?sn oE %é r1:%”% Qith f?éns‘?‘e&t exgressmn of

humgp tn@lsﬁé"t"i"?/é’“yre@ﬂgoése &rietly. AR calls Wﬁ’&ytr%dﬂc%i"’tﬂélw‘ BacMam
virusdis ipe2xd Defgmbl eell sespeasibn aith 8. b niglgcalloatio (vAgaThe vinal tercell ratio

was %temn@a n@%ebarat Aiflentsi gyt ﬁﬁcﬂunbhm?an@ﬁtts 'b'ter}ﬁct)ét@p}éﬁ)pnate to
ntents

meaflle ‘@Bﬂ?‘%aﬁ‘t@’?‘ S e SRk e SR SBsgpsion. cels
weref g1em Dlgiagr | DROAEIA S dloweHsiOeaisis VDot B 3Fosiedipes. FFLIPR
expepirmepe vhatienvdzintdd owtmekieday ushigthe same yaiscsl wshleasribed above for

CHdlﬁlﬁpée%SﬁQs@tsr wefe ﬁr‘?bd?feGQHfoCA&fvﬁ%AeaHétaS%"ysﬁs séite where the

curves B8 20AVESHLBY M BPS acm B AR b TeE i RERD Etes were
calcwatet afheeinfrinsicasivities ofagonist Fergpeundadvaracalcvlatedas percentage of
maximubh IRICPRatekpdritse Indnest @y adetli¢hatihe [ddesd asheostral dhéehe same

comBirldftatks) %fn%%ﬁ{?értédstofa%e{@ﬂb%&%\% tohémfa garrier such as

sugar and acacl a, tragacanth, or gelatin and glycerin.
Conpositions for rectal adm nistration are

# Aseasv BnBierarnyaldnd Ap dlutredagaoti, Ruipilod iVt belews! &diickieri Rd; Kost, T
A; VeQn einidi ROABNGE) V0% {200¥) D88 af BEIMS récuitisindiit BRuloviruses to
support G protein-coupled receptor drug discovery. Receptors and Channels 10 (3-4):
99-109

The exemplified compounds have a pECs, value of > 6.0 at the muscarinic M, receptor,
and intrinsic activity > 0.5.

FLIPR experiments on M,.s receptor to determine receptor subtype selectivity

To determine selectivity of compounds of the invention against other muscarinic receptor
subtypes, compounds were characterized in FLIPR experiments in CHO cells with stable
expression of human muscarinic receptors, M2, M3, M4 or M5. In the case of M2 and M4
receptors, chimeric G-protein Ggi5 was also co-expressed to couple receptors to the
calcium signaling pathway. Briefly, cells were plated (20,000/well) and allowed to grow
overnight at 37 degrees. FLIPR experiment was then carried out next day using the same
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Conpositions suitable for transdermal adm nistration
i nclude ointnents, gels and patches. The conposition
worey7ioss7ih unit dose form such as a tablet, capeSUGB2@6/003590

anpoul e. Each dosage unit for oral adm' ni strati on

contains, for exanple, from1l to 250
protagel andesciibed aiome é@rr@\lrlOdW colf- diasylts w&re @mﬁ?ﬂéntOwavBase
dataCankblyisiz élﬁtermi)erefth@ conepavrd amblysée by sromlinaar( tyrveffittimg and the
i beRpRolo el el g e base. | The

ound invention wll normally be

adm ni stered in a daily dosage reginen (for an adult
The gaernplifieyl aofmpotinds escasgieative o1 tbe A1 tresptopOVeeiideMs, Mingnd M5
recepioes, DAA tyflcal selebtivitg (126d WESFCI®s)ra) >a0dold,hdrm certaig cases > 100-
folg. between 10 and 250 ng or an intravenous, subcutaneous,

or intranuscul ar dose of between 0.1 ng and 100 ng,

such as between 0.1 ng and 50 ny, e.g. between 1 and
The ingentipng$ furiher Husipaiechbly the follawingren:limiting pxamnplassal t

thereof calculated as the free base, the conpound

MDA&E' p&er%dn! bE Sﬁie ed O Jnl\ ¢ %Flfléja"ﬁ}ﬁn AP leleldae phase
Ui D o @;ﬁ*ﬁ

ML S l’lngarfgr_mic acid.

ch "OE@% L@V\&ﬁ é'faé'BS}arnyBPS“eﬁ HFﬁS’I "tfithf"i‘ﬁe °£"t0U€

The anti psychotic agent conponent or conponents used

SCXi raferd1® R8lfoRkidcitioh RREMMYe Pésih BEpHME@ B Mariamvent i on may
al so be adm nistered in their basic or acidic forrrs as

appropriate_or, where appropriate, in the formo
All reggtions, wegR gisheraneyider @TgoR or &) badege é‘ﬁﬂeraPrlgon unless stated
othealise (fordxanglgp hydsogaratibo resstios)t he anti psychoti ¢ agent

or agents or thei r salts or derivatives as described

eren o alternative
Des%’r'%"é‘i“a ' Pﬁﬁ éjrc? %%’PE&’G‘"‘E%%?@% and pol ynorphs, are
also wthin the scope of this invention. In the case
of the antipsychotic agent or ents, the fornms and
derivatives are, for exa t hose whi ch areapproved
for therapeutic adm md'ﬁé 8Q as nonot her api es,

i ncl udi ng those nenti d above Dbut all references to
anti psychotic agents herein include all salts or other

A sdﬂﬁlbh\bﬂQlfMQﬁ)-AhfﬁtWPémhr%r(d 04,18 Belonabesgha rdmahidanat ianeaster or
Aldn@ﬂ%ﬁ rﬂ@énal a%tﬂ‘:%éui1 )waF QFea \Huﬂ%éa{&n*a'&&t%?eoﬂgdrﬁt 2.2, 16

atl on vent | on

mmgl} theg, mg“ng @pyoqﬂlor@g ( < It‘%fa% rqo%?erggera&re aqueous
sodiamthigeslyariade i sodigye rsulfite arzacgélatf'sll ethet WQlleradidaHt and the organic phase

was dREH VA SBHSeRipofRéd ah® ShridmbtRdathel ®naslich —Ihg Ve J 1 30% ethyi
acetBt'iff hé%r{‘é to%We tﬁgﬂ]e &gmﬁ&ﬁ’\d 370 mg.

Description 2. 1-Fluoro-3-iodo-2-isocyanato-5-methylbenzene (D2)

F o
ﬁ/
H,C |

A mixture of 2-fluoro-6-iodo-4-methylaniline (D1) (370 mg, 1.5 mmol), triphosgene (150
mg, 0.05mmol), and dioxan (3 ml) was heated at reflux for 1h 15min then cooled and
evaporated to give the crude title compound.

D2
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conmponents will, for exanple, be fornulated into any
sui tabl e pharmaceutically acceptable and effective

W@ oi9po34715 on whi ch provides effective | evel s oPCT/B82006/003590
respective conponent in the body The choi ce of the

nost approprjate pharmaceut i s or. e
DesgpiRmoRt | ShMOROHMINBYG TR SaTEe- -2 eshiapepaaminol-
carbioingl}amino)f Bpipeddintichfmxylate {R3)ns for each of the

conmponents. Suitable formulations include, but are not

limted to tablets,zcapsul es, powders, granules,

| ozenges, suppositofief, rpconstitutable powders, or

liquid preparatio chiyasyoral or sterile parenteral

solutions or sus nso F Ry eous
admi ni strati on™$% a corbi ned cor%)s}fiaon of conpounds
of formula (1) and the antipsychotic ag®3t or agents

according to the invention, conpounds of formula (I)

A mg[turtehgtl héasgl"h:gé tﬁﬁuo%’ |3 |§éc?§ %ﬂ:?aﬁeﬁ? Sarﬂéhgﬁgﬁﬂelﬂg'ﬁorﬁg&éstcnptlon

2, bamigar - Seepipariding feaahinch Hnrpeb: aiglisorametin T8 ) was strred
at raomrtamr@datumfponbnlhen dirddtly pudfiedeka niploslatdgeaghyr orukititsedel eluting

withionhQ 8@4{‘%}&1‘%5@5’ LRhRASHERESAI FL?H\/e:r )nggﬁ‘cg?f&g g? Ih/SJéLﬂTW (eicaeslsédlrected
autod}ur@gactwnggg\{eﬁggig%%rﬁgéé]\hndﬁbop 'e body. The choi ce of

the nost appropriate pharmaceutical conpositions for
Destiipticronidi ned dgrPimethykethyd Wi-{dHiluorokizmekiyli2-aXo-2 Bedihydro-1H-
benﬁm.daz%mtﬁm.%.wrméérbemaﬂermhyde but are not

[Tmted to tablets, sub-I71ngual tablets, bucca

conposi tions, capsules ppowders, granules, | ozenges,

suppositories, reconsti utable powders, or liquid

preparations such as sterile parentera

sol utions or suspensi order to obtain

consi stency of adj (isfctive ?\m@nl stration, the

conpositions of each of th nponents, or of the
conbi nation of the conmponents-is, for exanple, in the
formof a unit dose. The term"treatnment” includes
prophyl axis, where this is repriate for the

rel evant condition(s). Biologic Test Met hods FLI PR
experiments on Mreceptor to deter nfe

agoni st/ ant agoni st pot ency

Under an argon atmosphere, a mixture of 1,4-dioxane (3 ml), palladium 1,71-
bis(diphenylphosphino)ferrocene dichloride (10% mol, 0.0623 mmol, ~ x50 mg),
Na'BuO (2 eq., 1.26 mmol, 121 mg), were sonicated for 10 minutes at room temperature
and 1,1-dimethylethyl  4-({[(2-fluoro-6-iodo-4-methylphenyl)amino]carbonyl}amino)-1-
piperidine-carboxylate (D3) (1 eq., 0.623 mmol, 300 mg) was added at room temperature
and the mixture was refluxed at 80 °C for one overnight. The reaction mixture was cooled
to room temperature, poured onto NH,Cl (saturated solution) and the aqueous solution
obtained was extracted with ethyl acetate repeatedly; the organics were combined, dried
over Na,SOQ,, filtered and the solvent was evaporated to afford the crude compound (250
mg) that was purified by MDAP to yield the title compound, 30mg , 11%.

'H NMR 5(DMSO, 400 MHz) 1.44 (9H, s), 1.68 (2H, d broad), 2.20 (2H, dddd), 2.32 (3H,
s), 2.85 (2H, s broad), 4.05 (2H, m broad), 4.30 (1H, m broad), 6.72 (1H, d), 6.90 (1H, s),
11.3 (1H, s broad).
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Compounds of the invention were characterized in a
functional assay to determne their ability to
w@edao7wadi7es t he i ntracel | ul ar cal ci um pat hway i NnPCFGB2006/003590
cells with stable expression of hunan nuscari ni c
receptors using FLIPR (Fluoronetric |na | ﬁ;
Desqyiptiony #at Sgalovp grocesures [yl -Dimgthylethyd 4 %rpeﬁ memxé@@m-
2,3- dlBﬁdrﬁgﬂﬂ-’behil)mmmI-ylpvambetrmlgembmxwatel(QHa) at 37
degrees. Medi a was renoved and 3QuL | oadi ng buffer
cont ai ni ng FLI PRCalici um 3 dye (Mol ecul ar Devi ces Co.,
Sunnyval e, CA) was Jaddéd according to manufacturer's
i nstructions. Afteg ncybay i on at 37 degrees for 45-60
m nutes, 1QuL of 8 ay buf fer containing test
conpounds was fded t o each well on FLIPR instrunent.
Cal ci um response was nifored to determ ne agoni sm
Pl ates were then incubgted for another 10-15 mi nutes
before 1QuL of assay buffier containing acetyl choline
was added as the agoni st al | enge. Cal ci um response
was then nonitored agai P to Ydeterni ne compound' s
antagonismto acetyl cholin Conpagtrati on-response
curves of both agoni sm and ant agoni smon M receptors
were performed for each coppound. Resul ts wer
U”d?rrﬁﬁb?fige'al ATRIPNE PR By Bad e’ dgwt%?ﬁr%}%%@y'éqﬁ”?éce(t?@) palladium
(0) (Busimoksk1 Suhait 0¢hg), ric1’;bistdipbemyirhogphiNg)fervdoene (6%emol, 0.61 g),
Na'BeO (2&%)., W8/ imal) 8B Y65 dwné d“%s’olv@@%’f 1 Qio@nki@d hhdndnAe system

was tept&? edet?ﬁ% hn\glﬂ'P / pll'ﬁg Qn %'(\EF %Q s(leJeata(?drmrﬁLt: erature for 15

por | men S on
minuteg rj @Ak act 1\¢|"’f“}th5fi8 hybt er‘h‘({f@ brerao+6 rf{qorq@Tr@thylphenyl)amlno]-

carbamylliawriina)elspipéridifiecathmnylate (RARo(hdy, Wdhpowilsvasfaddke at room
temde’ﬂé(tﬁ:%t ér%th%erh&t&@ Q»’a%q{é:aftédzﬁ%d) rckbd PR Wéh%ﬁstoo’fbo °C for

extre]% Estérlsi tme pull %rq, \g%se ﬁrce Qlteg?? Eqrcﬁs/ tsen%f\e%ure Firlmtewlltg ethyl acetate
and thesprganie dhask olpfaiord mesmshed with ‘(’@ﬁ}?r ARd Pring e Onganicscuere dried
over NesBO Siiltanedvand tile $8ventrwiss' eedplorated | o &ffdrd the Thelewprodisct that
was Gnﬁ“e%l' dy &f'f‘érh@to h??étﬁ;ﬂ 'Qc@f%@b hﬂe§§r@&@éﬁor@¥lﬁ’@ﬁﬂ&@&ﬁ;§ound 4.3

unct 1 on n'to be nost appropriate to
apﬁfr%r lyr?f)ﬁl‘} 3148\,, ties of partial agonists.

After m xing W|th virus in suspension, cells were then
Desgrijsticad 6104-®uﬂa’rw-in)etlﬁn-d-(aLﬂipMnyk)-1gér-dmydv<ﬁlei-tng&irﬁi‘dazol-z-

oneg?d%ﬂi&%% ps).! PR experiment was then carried out next
ay using the same protocol as described above for

CHOM1 cells. Results_were inported into ActivityBase
data anal ysis suite wh reqhe

>=o

H,C
b HC!
N

\
H D5

1,1-Dimethylethyl 4-(4-fluoro-6-methyl-2-oxo-2,3-dihydro-1H-benzimidazol-1-yl)-1-
piperidinecarboxylate D4 (0.072 mmol, 25 mg) was dissolved in dichloromethane (5 ml)
and was treated with HCI (3 ml of a 4M solution in 1,4-dioxane) at room temperature; the
mixture was stirred at room temperature for two hours. Solvent was evaporated to afford
the title compound, mono hydrochloride salt, M* + H = 250.
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curves were anal ysed by non-linear curve fitting and
the resulting pEC50 val ues were cal cul ated. The
WO pao7iosEilE activities of agoni st conpounds werBCT/GB2006/003590
cal cul ated as percentage of maxi mum FLI PR response
i nduced by acetylchollne added as control on the sa
Deseriptiu i pl aSsale-ym Prosadidie: egdF#rorors-methydr (ﬂdﬂt'w&’fnw) -1,3-
dihydrst2 H-behzinitgazol-Rofe hifdravhidritle (D54) Nut hul aganti, P;
Trill, J J; Foley, J J; Buckley, P T; Kost, TA W, Z
and Romanos, M A r(2004) Use of BacMam reconbi nant
bacul ovi ruses to_supRort G protein-coupled receptor

drug di scovery. ep)eos and Channels 10 (3-4):
99- 109 The exmeop '&d compounds have a pEC50 val ue of
> 6.0 at the nuscari ML receptor, and intrinsic

activity > 0.5. FLIPR experinents on Mreceptor to
deternmine receptor sublywe selectivity To deternine
selectivity of conpoundg of Ph@ invention agai nst

other muscarini ¢ receptor subtypes, conpounds were

1,15 ' zed ip fh\ﬁﬁe%&%&f@% §3-6]h 1%&&.%%2%1 1-y1)-1-

reSSI 0] scar b}hl ep ors

plper neqaﬁbcm/ % [ ehe ecé’ﬁ'sor Sdlssolved in
dnchlomnnmtmarte/r@emaooléﬁ(a\ n@aoml)\mg wsémam\eﬂprfﬁlsié‘ecdeq 00.123 mol, ~30
mi of WM %Iﬁmﬁlﬁtm-&o&%é)% récth Griperaiudd ahé Raxtort Wa@ytirred at room

tem;grétﬁi Yor &eel B§erﬁf§5? @fﬁ}egg mﬂe%oe\gggﬁ‘?%kla%datﬂg s%h!i od’ﬁﬁﬂned was

titurpigrwitn cletfuh SS I t @ﬁ?"dd’é\ﬁ&‘g@ FRINMKEd @ ragp REPYCH. d 480l brown

sohd()iesthel bewb hjaiw@lcﬁrmieﬁw H=ePkb8. Results were
imported into ActivityBase data anal ysis suite where

Desérijtici6. V¢-‘~Brbﬁfo‘is-%ﬁﬂird-%eﬂh&ﬁ-zlﬁac*ramabeﬁié‘h\éqm) tting
and the resulting pEC50/pl C50 val ues were cal cul at ed.
The exenplified corrpound§ are selective for the ML
receptor over M2, M3, Mi|and Mb receptors, with
typical selectivity (ra NPEC50' s) of > 10-fold,
and in certain cases > fol9. The invention is
further illustrated BY the 8%l owég non-linting
exanpl es MDAP refers to nass-directed autonated

2Bl bRl 55, 1258, ORISR, Al 7
mmqgl.9-69 ) g@d d, 4 dloxane (10 mi) were mlxed together and the mixture was heated
to 100 °C for 15 minutes; the mixture was then cooled to room temperature and it was
filtered. The filtrate was concentrated to afford a mixture of products (2.2 g) containing
the title compound, M* + MeO = 283 (LC-MS run in methanol).

Description 7. 1,1-Dimethylethyl 4-({[(2-bromo-4-chloro-6-fluorophenyl)aminoj-
carbonyl}amino)-1-piperidinecarboxylate (D7).

c/CE:jO}/ N\O\IFOX

1-Bromo-5-chloro-3-fluoro-2-isocyanatobenzene (D6) (4.4 mmol, 1.1 g) and 1,1-
dimethylethyl 4-amino-1-piperidinecarboxylate (1 eq., 4.4 mmol, 0.88 g) were mixed
fogether. Dichloromethane (5 ml) was added to the mixture at room temperature for 1
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SCX refers to a sulfonic acid ion exchange resin

supplied by Varian. Al reactions were either done
wae@en3@iyon or can be done under argon, unl esBCEHGR2@E/003590

ot herw se (for exanpl e hydrogenation reactions).

Descri ption 2- Fl uor o- 6-i 0odo-4-nethyiani|ine (D1) A
hoursBHEt(MhW% anefoI algpemdemperaura fen aneehque.. Golyenigvaggifbsequently
evapoheied) and f the rordsieo %Bi)@im;ed Lv@areC ﬁsmfmg oy cﬁdodraémmaaphmtog hikodahe title

G iafo,( 10 was treated with sodium acetate
COmtrl hygrﬁgﬁc’?’g(z 2 g, 16 mmol) then iodine nonochl or| de

After 30m n at room tenperature aqueou

'H Ng/t?dii wSocaewm 4.26 (ddinkrh-30{9H, §b TaHa(24h ﬁh)?l86d?He$ broad),
3.60\\eH emp doEi2Ha Y] 6t48(18Ir GRMIS9 (PHAGE), WaS (tH ) th 7. (S BO8).
evapor at ed and chromat ogr aphed on silica el uti ng wit h

0
Descgr Lo 32/_65236 ﬁ%g}tgﬁ iih Li zﬁ(%zcehloro D tiSrd Do 3 LS ~dihydro-1H-

benz_inwazol-@-ﬂH-derlﬂln@@d%@wﬁte(m)rret hyl benzene (D2) A
m xture of 2-fluoro-6-iodo-4-nethylaniline (D1) (370
nmg, 1.5 mol), €riphosgene (150 ng, 0.05mmol), and
dioxan (3 m) was Heated at reflux for 1h 15m n then
cool ed and eva tgd:do give the crude title
conpound. Degge 1, 1- Di net hyl et hyl

4- ({[ (2-f1 uoro-6- |%.4 met hyl phenyl ) am no] -

car bonyl } am no) - 1- pi peri di necar boxylate (D3) A m xture

of the crude i-flu S-i odo”™-i socyanat o-

- met hyl benzene from Gription D2, 4-am no-1-N-Boc

pi peridine (200 ny, 4 ), and di chI oronet hane (3 m)

was stirred at roomtemperapgre for 1h then directly

purified by chromatography on silica gel eluting with

0 to 10% net hanol in dichloronethane. Further
Undgjur i Bhcat &rgan by amagpiaigss- dilrdioetylein o- pul(2ibeeme-grehloro-6
quor@Myt)élﬂnnb]danbn?l@éfﬁmUP@pﬁﬁﬂdiﬁécar&&&ﬁéﬁé AD7PI1.49 mmol, 0.493 g),

Q‘ e m m S
PE L B o 0 e 2 ) S e 00

80 °§t urmi@p laegam, foa 4ndaysu rEweofeaﬁtm mmuran\eaaq 8ooiey to pedrh dethperature,
quenkhdd withivieteh aHeemy lapbesughiongbh @btptNeasieatcasd With éthPPacetate.
The "Eghvenp \Aggzgvdéﬂa%ted arﬁSQe"E%diB@aé?’xJQ |ﬁgd %? MD;\quzrgEﬂ?Jlns were
colleg thrsglvent evaporated to yield the title compound 15 mg, 3%, M* - H =
368.

Description 9. 6-Chloro-4-fluoro-1-(4-piperidinyl)-1,3-dihydro-2H-benzimidazol-2-

one hydrochloride (D9).
F
H
N
fous
Cl N

N HCI
H D9
1,1-Dimethylethyl 4-(6-chloro-4-fluoro-2-oxo-2,3-dihydro-1H-benzimidazol-1-yl)-1-

piperidinecarboxylate (D8) (0.203 mmol, 75 mg) and HCI (233 microlitres of a 4M
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and 1, 1-di nethyl ethyl 4-({[(2-fluoro-6-
i odo- 4- net hyl phenyl ) am no] car bonyl } am no) - 1-
wQr@ansdihe- car boxylate (D3) ( 1 eq., 0.623 mMmeCT/GBO®6/003590

ng) was added at roomtenperature and the m xture was

refluxed at 80 OC for one overnight. The reaction
solufigry rufl &-digxaned wesel nived dsiethes e stirgdeat 1oo0T &mRghatyre for two
hourblHASBIvere atasr edapdrated td bffiord thaditie mnagpuedusosolhytiioshloride salt,
com?l@%@édﬁ@@rs}%?lvﬁxrtﬂi act/gd with ethyl acetate repeatedly;

he organi cs were conbi ned, dried over Na2SO4,

filtered and the solvent was evaporated to afford the
Deseyipfien t&ndoitie-3,25tiflugyprhene! (RA8).purified by MDAP to

yield the title conmpound, 30ng , 11% 1H NWR .5( DMSO,

400 MHz) 1.44 (9H, 3O 68 (F2H1 d broad), 2.20 (2H,

dddd), 2.32 (3H, s), 2.8 2H, s broad), 4.05 (2H, m

broad), 4.30 (1H, m bros 6. 72 (1H, d), 6.90 (1H,

s), 11.3 (1H, s broad).Descriptzsi on 4a. Scal e-up

procedure 1, 1-Di met hyl et iyl D10

4- (4-fluoro-6-nethyl-2-oxo- 2,3-di hydro-1

-benzi m dazol -1 -yl)-1 -piperidinecarboxy| ate (OD4a)
A salyiigarof :b-diflyererbenab s hR«r 40 ramel) (redichlorggnethame (50 ml) at 0°C was
treatét Methhoiiy adid@0 %y 10l teh ei@arinon.e JThp aoblirdy bath (W retfvedbnd after
30 rg-gg/amahq (t)é?ng; re fhel oiflic daBRenWitR NesB ) B8 86&AIgSO.,

| v

filter; Iacég%\/ppari'a Nan e

] Biey Progugt e aipﬁﬂfmgfg@ng%gjel 8@%’8?\'? raphy eluting
with 29de Ea%arikyl pastgtsintheransge iald theditigsamppHed, f4mg.e was

stirred at roomtenperature for 15 m nutes and

1 .
HNr PRI ERE B 87, @ ar A P o)
car bonyl } am no) - 1- pi peri di necar boxyl ate (D32) (7.7 g,
Des¢riplomtrdb| #-Nitro-hdrdiftiasioanisole (Pdhlper at ure and t he
m xture was heated to 80 OC for 1.5 hours and then to
100 OC for extra 2 hours; the m xture was then cool ed
to roomtenperatures diluted-with ethyl acetate and
t he organi c phase ogt' =d-was washed with water and
brine. Organics were d over Na2SO4, filtered and
the sol vent was evapor ated tgpafford the crude product
that was purified by chrlomat ogtaphy (et hyl
acet at e- n- hexane) to af fford the D11l e conpound, 4.3 g,
70% pale-grey solid, M+ - H = 348. Description 5.

4- Fl uqQro-.6- alléﬁo} r'g'nl)- .
A g S oSl onhrb B L P 2 qumpl plassigcaroonate
(600 mg, 4.6"'mmol), iodomethane (1 ml), and dimethylformamide (5 mi) stirred overnight
at room temperature then ethyl acetate and water added and the solution washed with
water then dried over MgSQ,, filtered and evaporated to vield the title compound, pale
brown oil, 370 mg.
'H NMR & (DMSO, 400 MHz): 3.9 (3H, s) and 7.1 (2H, d).

Description 12. 1,1-Dimethylethyl 4-[(2-nitro-3-fluoro-5-methoxyphenyl)amino]-
piperidinecarboxylate (D12).
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1, 1- Di net hyl et hyl
4- (4-fl uoro-6~net hyl - 2- oxo- 2, 3-di hydr o- 1H benzi m dazol
WO 26071036715 pi peri di necar boxyl ate D4 (0.072 nmoPCT/&B2006)003590
was di ssolved in dichloronmethane (5 m) and was
treated with HOI (3 m of a 4Msolution in
1, 4-di oxane) at roomtenp ure; the m xture was
stirred at roomtenperaturg f two hours. Sol vent was
evaporated to afford the titfe conmpound, nono
hydrochl oride salt, M+ + H :N250. Descri ption 5a.

Scal e-up procedure.
4- Fl uor o- 6- et hyl - 1- (4- pi peti i nyl ) -1, 3-
di hydr o- 2H benzi m daZol - 2- ong hydrochl ori de (D5a)

1, 1- Di net hyl et hyl o NH
4-(4-fluoro-6-nethyl-2 @ 2,3-di hydro-1
H benzi m dazol -1 -yl)- R&r i di necar boxyl ate (-12.3
mol, 4.3 g) (D4a) was dlssolv’ed in
di chl or onet hane/ net hanol (50 m/R0&l) and was treated
wth HO (10 eq., 0.123 rml -30 M of a 4M solution
« N.engs% SRR TbriPORKCTRE! LU FimdPOWBL MG 10 oy

foom t'e ﬁr one overni

dimejdfornRAPIR e ! >aﬁrad pn@pgenv'% dnaen@eft Wl fm i ateéftv'ethyl 4-
amingi-t-hipeiidinégerbadytate (400 mff 2minelheets addedcatrpomridmparaiye. The

mlxt@JaCWés difredt ambnbfe@rvpréreﬂeﬂé 1@} 188, thBR cBBRA tBYE6MCBNPEIGe and

water aq%ﬂ ertlg/lylr §c]eFa|u raé&ed s?@g orqgfnéé)gaﬂep wss (&?r&/er MgSQ,, filtered and
evappraiednndthenesidae G%Fﬁ)@ﬁé:i’iﬂm dieghyt sth@m affqrd)ths difle compound,
380 bigs (M H+B68.onet hyl ) carbonate ( 1 .7 mmol, 0.50 g)

and 1, 4-di oxane (10 m ) were m xed toget her and the

tu for
esialt Satia. ' FaIreBYRU LlFaufite S B Pt dBronyhaminl-
'P'IP‘?'FQ'B?@QIbOmétef(lmﬁﬁhte was concentrat ed to afford a
m xture of products (2.2 g) containing the title
conpound, M+ + MeO = 283 -MS run in nethanol).
Description 7. 1,1 -D nethylet hyl
4- ({[ (2- br onp- 4- chl or 0- 6- f} phenyl ) am no] -
car bonyl }am no) -1 -pi peridi necar boxyl ate (D7).
1- Br onmo- 5- chl or o- 3- f | uor o- 2N ocyanat obenzene ( D6)
(4.4 mmol, 1.1 g) and 1, 1-{ di net hyl et hyl 4-am no-1
- pi peri di necarboxylate ( 1 7, 4.4 mol, 0.88 g) were
m xed together. Di ch&oromst tm_pe (5 M) was added to
the m xture at roomTep ature for 1lhour. THF (5ul)
was added at room tenpg re for one hour. Sol vent
was subsequent!|y evaporafednNHyd the crude obtai ned was
purified by chromatograpny to afB%gl the title

1,1-Dimethylethyl 4-[(2-nitro-3-fluoro-5-methoxyphenyl)amino]-piperidine-carboxylate
(D12) (380 mg, 1 mmol) was dissolved in ethanol (10 mi) and Raney nickel (50% aqueous
suspension, 1ml) was added at room temperature; the mixture was heated to 40°C and
hydrazine monohydrate (0.5 ml) was added over dropwise. After 30 min more, the
reaction mixture was cooled to room temperature, filtered through Celite and the solvent
evaporated. The product was purified by silica gel chromatography eluting with 20 to 50%
ethyl acetate in hexane fo yield the title compound, 250 mg. M”- H = 340.
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conpound, 0.6 g, 30% 1H NVMR d (DMSO, 400 MHz) 1.26
(2H, m, 1.39 (9H, s), 1.77 (2H, dd), 2.86 (2H, s
whewad}e718. 60 (1H, m, 4.03 (2H, d), 6.48 (1H, Pd)/GBZ006903590
(1H, dd), 7.65 (1H, t), 7.78 (1H, s). Description 8.
1, 1- D net hyl et
Desgriptipn: h136’r o-4 1f15m#tbyl2ﬂml od-44-Hugrerganethexy@roxar.d-gilydro-1H-
benZimigdzol-1-y)e1 -pigeridiimacdibddopate gDE3K)D8) . Under an argon
at nosphere, 1, 1-dinethylethyl 4-({[(2-brono-4-chloro-6
f1 uorophenyl ) am no] car bonyl gam no) - 1
- pi peri di necar boxyl ate (D7 (M@a mol , 0.493 q),
1, 4-di oxane (4.4 m), Pd2d €6; 05 eq., 0.054 nmol,
50 ngy), BINAP (0.055 eq., & 059 mml, 37 ng), Na BuO (
1.5 eq9., 1.63 mmol, 157 /nmg)) were m xed toget her and
heated to 80 OC under argen/for 4 days. The reaction
m xture was cool edo tenperature, quenched with
wat er and t he aqueo t@n obt ai ned was extracted
with ethyl acetate. T™e 3plvent was evaporated and the
crude was purified bygMDAP. Fractio re coll ected
and the solvent evaporated to yieldthe title
conmpound, 15 ng, 3% M+ - H = 368. Description 9.
A Gnlﬂlurenr oef4- 1, Udrrmetllykéthylpl Eel(2-dming-3-fldgr-Sainkbihdkypt2hlylpeenino]-1-
|‘U7 HRmbIP9 karbdnyk - MinBAZHYd ‘i‘!i‘()fhg, 1.0

mmoé})l( (?] Pef%kgdréh{rérﬁ czérg C) e%‘tﬁ% qb %315(?’&1 5@1 ﬁé@ﬁ% etween
dich 'ﬁl;ljam% eHend (walsr. ni PFQ@“@S layer vasnBiifiedi Bh chrpmatography on
silicabell eldtimx avite )0 toel08% metiethot ingaithieometircnetdontaiing 0.2Moammonia to

glvettt?éfﬁ’c%r&%{fo%nﬁ a5 White cRRHIS 478011 ¥6mb, wasHewaorated to
afford the title conpound, nono hydrochl oride salt,

conpl ete conversion, M+ + H = 270. Description 10.
4-Nitro-3,5-difluor ophenol (D10). A solution of
Desé&riptiah f14L 0d-Gsrocs-methékyst -(4-Piperidinyl)-h 3diilcydror2aHvbetzimidazol-

. : s treated with nitric acid (70% 0.7
zortiefiinahodong {1 (o

The cooling batj was renoved and after
30 mn at roomtenperature t §@l uti on washed with
wat er then dried over MgSOf, ™NItered and evapor at ed.
The product was pur|f| ed by sifica gel chromatography

el uting
@ o

1,1-Dimethylethyl 4-(4-fluoro-6-methoxy)-2-oxo-2,3-dihydro-1H-benzimidazol-1-yl)-1-
piperidinecarboxylate (D13b) (120 mg, 0.33 mmol) was dissolved in methanol (2 ml) and
dichloromethane (1 ml) was treated with HClI (4M in 1,4-dioxane, 1 ml) at room
temperature. The mixture was stirred at room temperature for 4h. then evaporated to give
the title compound, 100 mg. M*- H = 266.

Description 15. Diethyl 2-(2,3-difluoro-4-nitrophenyl)malonate (D15).

47



with 20 to 50% ethyl acetate in hexane to yield the
title conpound, 440 ng. 1H NMR 8 (DWMSOL400 MHz): 6.7
w@ 2447/080715 and 11.8 ( 1H, bs). Description 11. PCT/GB2006/003590

4-Nitro-3,5-difluoroanisole (D11). A m xture of
4-nitro-3,5-difluorophenol (D10) (440 ng, 2.5 mol),
pot assi um car bonate (600 ny, é: , 1 odonet hane (
1 m), and di methyl for manmi dé& r’é;’trred over ni ght
at room tenperature then ethyl ate and water added
and the sol uti on washe&t@Cth waf{er then dried over
MpSH4, filtered and evaporatied to yield the title
conmpound, pale brown oil, 30®,By. 1H NI\{S{E% (DVSO, 400
MHz): 3.9 (3H, s) and 7.1 (2H, d). C tion 12.
1, 1- Di net hyl et hyl

To d4et|[|3(l Indlonate-(3:18) e@rmaa e Naosihpienylidoasi (B0 at 0°C were added

sodi k ?6 ! | then 2,3,4-trifluor nltrobe zene (5.4q, 31 mmol) in

e ol e o S TR I A
pourad]dntcm aguanue pyhetohipm ehiegde oand ﬁ}(tyacted with ethyl aceta Drying
(MgSD Levapdt-ieh] haﬂucebhmtnaéoe%zm el‘lp%pﬁrh;@le o Qe bm@mbta(tzeg silica

with 2 % BBy gce'fg?? r?h%%h&)( Bf 5 9"(%&&[?@?? %‘iéi und and

erat ur

dlet%%ﬁ%&dtfw%émt e malinets %W hic ﬁg.r%th a%et Ate
"H NAMRI6 (DMBKE 4@E)g\élﬁz)c 1.2y8HM, madh. 2“(4hbd11b\5e4=5 ansDB, (1H, 2 s), 7.5 and
7.8 (K| 2 e)esl1a9, My aporated, and the residue crystallised

from di ethyl ether to afford the t|tIe conmpound, 380

scription 13a. nmet hyl et hyl

Desmmt(cm i 2 %WPE?O‘F'B'@HP@MWBH @ﬁgﬂ ()Da? o] -

1- pi peri di necar boxyl ate (Dl13a). 1, 1-D nethyl et hyl

4-[(2-nitro-3-fluoro-5-net hoxypH-'enyI ) am no] - pi peri di ne

- carboxyl ate (D12) (380 ng, g1l mpl ) m@s dissol ved in

et hanol (10 m) and Raney ni Ck 0% aqueous

suspensi on, 1m) was agg%é at tenperature; the

m xture was heated to atfd hydr azi ngqgonohydr at e

(0.5 m) was added over dropwi se. After 30 mn nore,

the reaction m xture was cool ed to roomtenperature
The mixtureraf ddiethyloarh3-diiupioA-airaphenymsianatn and, dighlys-E3-difluoro-6-
nitrophenyprmatbmate s PUs i(0.6gdwhay reiatadewitig el Ve hydroetilonir agiy(5mi) at

reflul lo¥Einiht Y evEBofRe P8 Bive 320mg of the title compound (pale yellow solid)
as a 1:1 mixture with 2,3-difluoro-6-nitrophenylacetic acid. M- CO,H = 172.

Description 17. 2,3-Difluoro-4-nitrotoluene (D17)

F
F NO,

H,C D17

The mixture of 2,3-difluoro-4-nitrophenylacetic acid and 2,3-difluoro-6-nitrophenylacetic
acid from D16 (13.5g) was dissolved in dimethylformamide (100ml) and potassium
carbonate (8.5g) added. After stirring at 50°C for 30min the cooled solution was
partitioned between aqueous hydrochloric acid and hexane. Drying (MgSOy),
evaporation, and chromatography (0-5% ethyl acetate in hexane, 70g silica column) gave
3.2g of a 3:1 mixture of the title compound and 2,3-difluoro-6-nitrotoluene.
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ethyl acetate in hexane to yield the title conpound,
250 ng. M- H = 340. Description 13b. 1, 1-Di nethyl et hyl
wd2q04/08d7uor 0- 6- met hoxy- 2- oxo- 2, 3- di hydr o- 1HbenRCTGB2a®61003590
- 1 -yl)-1 -piperidinecarboxylate (DL 3b) A m xture of
oL 1-di met hyl et hyl
H NYIR § EDMF0R 808 M0 8- %8 (R8K JnBAATIT (], 21m), 7.9 (1H, m).
pi peri di necar boxyl ate (D13a) (230 ng, 0.7 nmol),
D ~ slhidn . mol ), and
es?ﬁétﬁgﬂ%r%’? ud?éﬁa?gdmﬁa&iﬁa%“ﬁggﬁgh)lh at 500C then
partitioned between dichl or omet'pane and water. The
organi c layer was purified by chromat ography on
silicagel eluting with 0 t&-10%wettHnol in
di chl or onet hane contai ni ng 0. nmoni a to give the
title conpound as white cr g7 47% 120ng, M- H =
364. Description 14. 4- FI'lST o- 6- met hoxytsl
-(4-piperidinyl)-1 ,3-di hydro-2H benzi m dazol - 2-one

The %)?tﬁr%?q {gg{-%iﬁlgqr%% . i}@%%lléhg@gngtg?%ldig{:%ltﬁ-gﬁ@toluene from D17 (3.2g,
18 rambB nwasridiksplyed 1in- gthdnd (50pmi)pand dRamey anitket (bal ex 6073 bYueous
susp@ﬂl&@gﬁ"'ﬂdde‘a: StheidilreWass KBHSPY/ 26PG BndrBydaARE hydratd 13.7ml, 74
mmd%ngci ﬁj‘: !;%rﬁmt g\?e[?%({rmr]r rﬁf)er“ﬁsmtoFeeg{ 23“(3""&&'1 iX re(\/@é cooled,
1'n 1, 4-di 'oxane, at roomtenperature. SrRER XY Ty &
filterggh andigvapergtest apd g Iieéﬁi'g@ ,pg{tlglp@egg?twgﬁn dighigromethane and water
at pE9apOnate dvigB0Og), \avapdration,t drel compatomiapy0 (0-B8%6 &yl &tetate in
hexa%éﬁga@emnhg%ﬁtﬁ@ﬁﬂe%eon%&mayI

1 i [N 4-pitLaph | opat 15)
H TR, @}Aggﬁlﬁg@g@eﬁ( 5 BAPRS Y, RN L) 6.7H, m).
N- et hyl pyrrol i done (50m ) at OOC were added sodi um
Des¢ryptiond 9. ( 2,3@MjfluoraB84odo-dimethylaatine (D19).
2,3,4-trifluoronitrobenzene (5.49g, 3 1 mmol) in nore
N- net hyl pyrrol i done (10m ) at 200C. After 2h at room
tenperature the reacti|pn as ng red i nto aqueous
amoni um chl ori de and 'e T Ak €C A th ethyl acetate.
Drying (MgSO4) , evapor af , and chromat ography of a
10% sanpl e of the pr agrct Og; silica with 0-25% et hyl
acetate in hexane) gave 0.5g of &% 1 mixture of the
title conpound and diethyl _
A soﬁﬁ&)ﬁ'cﬁl'ﬂ-ﬁfflu%%-ﬁmwyﬁ\r}gﬂgqmb |04 at e mﬂﬁcﬁﬁin\é{jﬁ%iélseﬁ!étic acid
(2mlfr|’vxr/aeszttrf% 'ﬁirl_]'wq%ﬁ) 'so%unﬂsag%tate(s Ty &aﬁ; (84%'%) l?.%'rawéﬁ?hgn iodine
monpahlpride (300mg, 11.§ mmolky Aftee S0 et gepm demperature aqueous sodium
bicaboBatBl /f $adiuno-sdiitd hind ety letiee twete adiddd,( &dbihe organic phase was
dried (MgSO,) and evaporated to give the title compound, dark red gum (72%), 330mg.

'H NMR & (DMSO, 400 MHz): 2.1 (3H, s), 5.2 (2H, bs), 7.3 (1H, d).

Description 20. 2,3-Difluoro-6-iodo-4-methylphenyl isocyanate (D20).

F
F N

O

=7

R.C ' D
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The m xture of diethyl
2-(2,3-difluoro-4-nitrophenyl)mal onate and di et hyl
WQ@2{02/0367d f | uor o- 6- ni trophenyOnal onat e fr om DRAGT/GB2@E)N03590
was heated with 11M hydrochloric acid (5m) at refl ux
overni ght then evaporated to give 320ng of the
A mpgip Rind Stditoso-§dedaodumeihyianilings D39 1(330mgx {14 @W'i htrlphosgene
(150g30di mimod) ané-divxan qpmnyasahedted ahd0d°C fdr- 15608 hen tdded and
7) The
evap %ﬁ{rog&\éfmgjc?dc% tl%uor E&El??ﬁ&plllﬁég%hgbg? ?g S&a%ld and
2,3-difluoro-6-nitrophenylacetic acid from D16 (13.50)
Desegintiafy @éol\;b@imﬁtlwi&t‘rgylhﬂr({[&, radifuprorioderd- m&#wlphenyl)ammo}
carbpayRamino)yepipbroimeearbdxplaje d0PBd. After stirring at
500C for 30m n the cool ed solution was partitioned
bet ween aqueous hydrochl oric acid and hexane. Drying
(MySO4) , evaporatioff, dphd chromatography (0-5% et hyl
acetate in hexa [ col um) gave 3.2g of a
3:1 mxture of uda
2,3-di fl uor o8- nitrot ol uene. 1H (DI\/ISO 400 MHz):
2.4 and 2.5 (3HL ), 7.3 and 7.%6°(94, 2 mpg 7.9 (1H,
n) Descri ption 18. 2, 3-difluoro-4-nethylaniline
(D1 The m xture of 2, 3-difluoro-4-am not ol uene anﬁi .
A m'étuge afl the ids: S3mdifuorr-risersmethyiaheny isecyagate fEpmigp; 4-amino-
1-N-Bas pigegdioé a0ng), atcdinkibrofriedindne (@nd) WRasetjred atikvebm(tBmperature

for 18h HER APBRIAS §M:$Bi?éb$l PifiABAE BhrofRe i Lﬁrﬁsm&sgel 20g eluting

o A ghreie il {O%%%”ﬁﬁeqﬁ?f%sﬁnd gy e 404

the m xture was cooled, filtered, and evaporat ed, and
Desd¢riptione 22d uel pDitmethylethgl be(4Ediflurol6-aethyb2 o2, 3nithydro-1H-
ben2if@iizof- yﬁb‘-‘p-ﬁ peridindEalddiyiate (p2gy.aporation, and

chromat ography (0-25% ethyl acetate in hexane) gave

240ngy of the title co‘:_rpound 1H NMR d (DVSO, 400 MHz):

2.5 (3H, m, 5.2 (2H, bs),H6 4 (1H m, 6.7 (1HL m.

Description 19. 2F3-Di 0- 6- i odo- 4- net hyl ani | i ne

(D19). A solution of ro-4-nethylaniline

-d|

(D19) (240nmg, 1.7 paxQ ‘gl aci al acetic acid (2m)
was treated witHsSodi um ac tate trihydrate (440ngy, 3.2
mol ) then iodi ne nonochl gri (300ng, 1.8 mmol).
After 30m n at roomtenpekaturne aqueous sodi um
bi carbonate / sodi um sul fi and di ethyl ether were
added, and the organic phase was

Q CH,

>4CH

D22
1,1-dimethylethyl 4-({[(2,3-difluoro-6-iodo-4-methylphenyl)amino]carbonyl}amino)-1-

piperidine-carboxylate D21 was dissolved in 1ml dioxan. Under an argon atmosphere, a
mixture of 1,4-dioxane (3 ml), Pd,dbas (35 mg, 0.4 mmol), Na'BuO (120 mg, 1.20 mmol),
and 1,1’-bis(diphenylphosphino)ferrocene (21mg, 0.4 mmol) was stirred for 10 minutes at
room temperature and then 1,1-dimethylethyl 4-({[(2,3-difluoro-6-iodo-4-
methylphenyl)amino]carbonyi}amino)-1-piperidine-carboxylate D21 (300 mg) was added
and the mixture heated at 80 °C for 2h. The reaction mixture was cooled to room
temperature, quenched with NH,CI (saturated solution) and extracted with ethyl acetate,
Drying (MgSOy), evaporation, and crystallisation from diethyl ether gave 150mg of the title
compound. M - H = 366.
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dried (MgSH4) and evaporated to give the title
conpound, dark red gum (72%, 330ng. 1H NVR d ( DMSQ,
wWao@ N3 2.1 (3Hls), 5.2 (2H, bs), 7.3 (1H, BJT/GB2006/003590
Description 20. 2,3-Difluoro-6-iodo-4-nmnethyl phenyl
i socyanate (D20). A m xture of
2,3-di fluoro-6-iodo-4-nethylaniline D19 (330ny, 1.2
Desecniptign 23.r 4,5FDifigerwe6{nidhyigl -(Bpipenndiny))-1,3ulihytirox2ibéimjdazol-
2-onbaiydrsAiIeHaa(p34H00C for 15m n then cool ed and
evaporated to give the crude title conpound used
directly in the next step. Description 21.
1, 1- D et hyl et hyl
4- ({[(2,3-difluoro-
car bonyl } am no) - 1- pi pe
m xture of the crute
2, 3-difluoro-6-iodo-4-meth enyl isocyanate from
D20, 4-am no- 1-N-Boc pipeyidpne (480ny), and
di chl oronmet hane (5m) was stNrped at room tenperature
for 18h then evaporated and directlgopurified by
chr omat ography on silica gel ZOg eI uti ng vvith 10 50%
et hyl tate xane to gjve und,
1.1 @mﬁy'eﬂﬂx 444@@ U%esﬁcmﬁfavh-%ﬁ@-z 3 qhxidr@x%@ !f@f’?ﬁﬂ"1'y')"1'
pipeddifegasbakyfatal ©22- @-50mghPl4 hmmotowas Jlissolved rin-didiieramiethada (5ml)
and #84ted WithYHEF ik 1; épdf@%ﬁedﬁrlﬁl@@imp)éﬂc%hﬁteﬁ%?éture for 4h. Solvent was

e b BB A5G e comppund. 19vg MH& T 798 no) car bony

erl di_ne-car boﬂgl ate D21 was di ssol ved

Desq:n%&m Z‘Li%a'éﬂﬂ‘ Urndiflugre-amifsebenzene fBedle, a ni xture of
1, 4-di oxane (3 m), Pd2dba3 (35 ng, 0.4 mmol), Na4BuO
(120 ng, 1.20 nmol ), B8
1,1 - bi s(di phenyl phosph ferrocene (21 ng, 0.4 mmol)
was stirred for 10 m nutes af.~roomtenperature and
then 1,1-dimethyl ethyl 4-({[(Z 3-difl uoro-6-i odo- 4-
met hyl phenyl ) am no] car boﬁyl }am n&P41- pi peri di ne- car box
ylate D21 (300 ng) was added and the m xture heat ed at

To aSSQJ &JI(SH' Ef%bdlu]:@ efé 'té’tf]bh %i(@é%cg 9 ? (5 'S acetic
acid SfRCR R r6§c<f 450 EHRRA PPeR CEELIB P fftwg v' hamie (1.78
mmabv&Hd gatli em) lraﬁdnlmf;e@lem bridanvieonne H’@m drapivingl. o eeaction was
heatg®ae 65@6%? dafe Sddidre peavapateteiraidratél (Z eq., 3.56 mmol, 0.54 g)
was A Bi&Cih odju erborate te rah e (1 q 1 78 mol, 0.27 g)
was ; gﬁﬁﬁg;@@g tl@ Rg H%‘d qﬂgﬁqagﬁ e&'@ ; 3e§ 5. 3! (i;nmolkg 81 g)
was hgainCiddethyhetrégdtion was then left overnlght at 70°C under reflux and under

argoft: (e Soflitibh URaP tHENTBOENY 12 T8XA - empefttinedast boured onto ice and
extra'éfé?ie@ﬁﬁ @th@%%taé (35(? +he combined organics were washed with water and
brine. The organics were dried over MgSQ,, filtered and the organic solvent was removed
under reduced pressure to afford the crude product which was purified by silica
chromatography (ethyl acetate-4% n-hexane 96%) to afford the title compound, 0.29 g,
68%.

'H NMR & (d°DMSO, 400MHz): 7.964 (2H, d).

H
< met hyl phenyl ) am no] -
0 c4rboxyl ate (D21). A

Description 25. 5-Cyclopropyl-1,3-difluoro-2-nitrobenzene (D25)
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pi peri di necar boxyl ate D22 (150ng, 0.4 mmol) was
di ssol ved in dichloronmethane (5nm) and treated with
woiBlo7ios6715 4- di oxane ( 1 ml x 4M at room t enpePEr/GB2006/003590
for 4h. Solvent was then evaporated to afford the
title conpound, 120ng. M+ + H = 268. Description 24.
5- Brono- 1, 3-di fl uoro- 2/Ni t robenzene (D24) To a
suspensi on of sodi um perbyofatg tetrahydrate (1.78
mrol, 0.27 g) in 10 m of lic acid stirred at 650C
was added a sol ution of NO,
(4- brono- 2, 6-di fl uorophenyl Fam ne (1.78 mmol, 0.42 g,
1eq.) in5m of acetic acid over one hour dropw se.

N O G RR T IY
(1 ecadd88 nagali A2 of Ké?oe(&ﬁﬂﬂ,ry @B@h 159058 NaBr(lesa., 2.35 ‘mmol, 0.24
g) arideRd(@PYigh 6280 fipaere dddéd torBmhi of BryZBlughe ans tradtdintire was heated

by i e &64 SdeM BRS BBk égé‘%vats%érﬁwlﬂ’éétdﬁt&ﬁ%r (10 ml)

and 1Seﬁ %ct?%fwlfh(ﬁ@yﬁﬁg}.’?te &X?@ﬁb:nuﬁ Comfﬂegxg"g%ﬁ'cﬁn"&%F Fried over

MgSgh fdieredrand the|sgiveohwag svaneeried doaiderd 6§0mag Af brown crude product
which evazep@ifiet ebyasiicapgel rcﬁﬁorﬁﬁtbgrabhye (@-ﬂd%eaﬁbih@b &ther-00-60° petroleum

ethe tt@ trora e ffiec VRGP o eshothgaghogs wer e washed

) a ed
H NhFH B 19%3@,@ 930 b et ilen. o

under reduced pressure to afford the crude product
Desetiption 2651, pritimethadetbyl 4:(S-eyglantepyiad-Hyeepipitrephanayl)amino)-1-
pipefidiictarboiidate P2G)Ne 96%) to afford the title conpound,

0.29 g, 68% 1H NVR d (d6DMSO, 400MHz): 7.964 (2H, d).

Descri ption 25.

5- Cycl opropyl - 1, 3-di f| uorﬁg’i ni t r obenzene

(D25) 5-brono-1, 3-di fl uoro-2-ni¢robenzene (D24, 560 ny,

2.35 nmmol ), cycl opropyl boronfc add ( 1 eq., 2.35 nmmol,

0.2 g), K3PO4 (3 eq., 7.1 1.50 g), NaBr ( 1 eq.,

2.35 mmol, 0.24 g) and Pd(FPh B) ( 280 ng) were added

to 3 m of dry tol uene and m xture was heated by

m crowave at 16Q0C f 40 m putes. The m xture was

t hen poured onto water 5 and extracted with

et hyl acetate (3x20m). conbi ned organics were

dried over MgS™, filtergd aNg:the sol vent was

evaporated to afford 660 /g of brqypg crude product

whi ch was purified by silica gel chromatography (5-20%

di et hyl ether-40-60 petroleum
To a solution of 1,1-dimethylethyl 4-amino-1-piperidinecarboxylate (1 eq., 1.51 mmol, 302
mg) in dry dimethylformamide (10 ml), diisopropylethylamine (1eq., 1.51 mmol, 0.26 ml)
and 5-cyclopropyl-1,3-difluoro-2-nitrobenzene (D25, 1 eq., 1.51 mmol, 300 mg) were
added at room temperature and the mixture was stirred under argon at 120°C overnight.
The crude mixture was then cooled to room temperature and poured onto water (10 mi).
The aqueous solution was exiracted with ethyl acetate (3x100 ml) and the organics were
combined and washed with water and brine alternately (5x100 ml), dried over Na,SO,,
filtered and the solvent was evaporated to afford the crude compound which was purified
by chromatography (30% ethy!l acetate-n-hexane 60%) to yield the title compound; 300 g,

0.79 mmol, 52%, M" - H = 378.

Description 27. 1,1-Dimethylethyl 4-[(2-amino-5-cyclopropyl-3-fluorophenyl)amino]-
1-piperidinecarboxylate (D27)
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ether) to afford the title conpound as a yellow oil,
300 ng, 64% 1H NWR d (d6DMSO, 400MHz): 1.37 (2H, m,
wa2@o/08e2th m, 2.55 (1H, m, 7.71 (2H, d). DeskCT/OBR@G/003590
26. 1, 1-Di net hyl et hyl
4-[(5-cycl opropyl -3-fl uoro-2-ni trophenyl)am noj - 1-
pi peri di necar boxyl ate (DZFfTo a sol ution of
1-di net hyl et hyl 4-am no- iger i di necar boxylate ( 1
eq., 1.51 mml, 302 ng) in dfy dinmethylformam de (10
m ), diisopropylethylam ne (Neq., 1.51 nmol, 0.26 m)
and 5-cycl opropyl -1, 3-di f| dlor of 2- ni t robenzene (D25, 1
eq., 1.51 mmol, 300 pg) wer dded at roomtenperature
and the m xture was/stirred @nder argon at 1200C
overni ght. The crude m e was then cooled to room
t enperature and poured water (10 m). The aqueous
sol ution was extracted with ¥thyl acetate (3x100 m)
and the organics were corbi ned anpappshed with wat er
and brine alternately (5x100 m ), dried over Na2SO4,
iltered and the sol vent was evaporated to afford the
1,1- QﬂF‘l?H’é’ &dtp Gd%CWﬂP&Pykéi'uﬁﬁ?r?'f‘itreahW' eminGlrd tRiRsridpiegarboxylate
(D26( 9@ metoh\H00aug) waedinsdieacain MEDEH(15 onlyared it wiak eeduced oy THALIS
H-CuBERppaktus300bdlight Grof ABYRR) , u&?g%a DAltadidnt carfifdge. The process

yieldgE 260 i et oo pdie Gvsrsiam - FPRGCH = 250.

1- pi peri di necar boxyl ate (D27)1, 1- D met hyl et hyl
Descrifticsr @sc| tpDimethydethlyl od;-(ﬁ-eycﬂobpnopphMMb}Mm}Z,3-o¢h;m&o-1 H-
beniu'ni’daﬁ:%ﬁ- aﬁ)%}ﬁip’é?iﬁlr{éagﬁao@ia%e ) 300 ng) was
di ssol ved in MeCH (15 it was reduced by THALI S
H CUBE appar at us (bought frqQqm Asynt) using a palladi um
cartridge. The process yield 280 ngs of the title
conpound, conpl ete conversi oy, M - COOC(CH3)3= 250.
Description 28. 1,1-Dinethyle
4- (6-cycl opropyl - 4-f 1 uor o- 2- gko- 2, 3-di hydr o- 1Hbenzi m d

azol- 1 -yl)-1 -piperidinegarboxyl ate (D28)
1, 1- Di net hyl et hyl
) 3/fl uorophenyl )anm no] -1

- pi peridi ne carboxyl atge *._0.80 mmol, 280 ng) was
i i 2hy@T8f uran and CDI (1

- (oxonet hanedi yl ) bi s{1HAmi dazole) (2.5 eq., 2.0
nol , 0.33g) at roomteﬁperé&ure amdgh he m xture was
stirred at 500C for one overni ght under argon. Extra

GOl ,
1,1 Dlmeth(ylethyl a4 4-[(2-amino-5-cyclopropyl-3-fluorophenyl)amino]-1-piperidine-

carboxylate (D27, 0.80 mmol, 280 mg) was dissolved in 4 ml of tetrahydrofuran and CDI
(1,1'-(oxomethanediyl)bis-1H-imidazole) (2.5 eq., 2.0 mmol, 0.33g) at room temperature
and the mixture was stirred at 50°C for one overnight under argon. Extra CDI (1 eq.,
0.13g, 0.80 mmol) was added and the mixture was refluxed for two extra hours. The
mixture was cooled to room temperature and the solvent was evaporated to afford the
crude compound which was purified by chromatography (ethyl acetate (50) -n-hexane
(50)) to yield the title compound, 102 mg , 36%, M" - H = 374.

Description 29. 6-Cyclopropyl-4-fluoro-1-(4-piperidinyl)-1,3-dihydro-2 H-
benzimidazol-2-one hydrochloride (D29)

53



0.1 3g, 0.80 mml) was added and the m xture was

refluxed for two extra hours. The m xture was cool ed
W eooro84Tis enper ature and the sol vent was evapoPEr/682406/003590

afford the crude conpound which was purified by

chromat ography (ethyl acetate, (50) -n-hexane (50)) to

yield the title conpound, 102,\;111;1" 36% M - H = 374.

Description 29. 6-Cyclopro Y voro-1

-(4-piperidinyl)-1,3- dhydz%;/zﬁ(benzi m dazol - 2-one

hydrochl ori de (D29)Y, 1- D net/hyl et hyl

4- (6-cycl opropyl - 4- ofRas2N0x0- 2, 3-di hydro-1

H benzi m dazol -1 -yl)- i\p_'épi di necar boxyl ate (D28,

0.28 mol, 107 ng) was fissWlved in 1 m of

di chl oronet hane and treatedHith oofl m of a 4M

solution in 1, 4-di oxane) at roomtenperature and the

m xture stirred at roomtenperature for 3 hours. The
1,1-Bigleftetathylas 4ltaexsiaprenyl-t dluafo2or0-213edibydro-d Helmanagintidaiz ol-1-y1)-1-
pipeAdlREEhrbdkyRte N8, 0028PIngh&, CONURT HgdNwabl dissblved 2i6-1 ml of

dichl@%iﬁé’théﬁé ?R? %l%ﬁteé’ \%ﬁf?ﬁél j“?rrﬁf gf gezgl\h%lofulioﬁ lif 1 4-di0f< nei at room
- (4-cyanot et rahydr o- pyran-4-yl)-4- pléoerldln%(ﬁ-
temgegataqqﬁrpg glezma(:tLge Stivred, G s metuie for 3 hours. The solvent was
evapofateq iqaffard itreytitle- dompudd M/adnty, 2k32cenol, woohaledd e@hrversion, M* + H
=27Bydrochl oride (D23, 90ng, 0.3 mmol) was converted to

its free base using SCX, and this was then m xed with

tetrahydro-4H pyran-4-one (100ng, 1.2 nmol), acetone
Deseriptitthydfi n (4 ,°r9:62"\¢1ém1l-)1:[qﬁﬂwéai)@ﬁﬁabwma?'é-pyran-4-yl)-4-
pipefidir3flg),3 atilaydioaH-behdAmddazol-deonel(Di3P) The m xture was

stirred under a slow strea argon at 60Q0C

overni ght, then partitioned befyween water and

di chl or onet hane. Drying and aporation gave the

crystalline title conpound_fjr 6% di et hyl ether, 70ny.

1H NVR d (DVBO, 400MHz): @1.8 (4H, m), 2.1 - 2.4

(8H m, 2.3 (3H, d), 3.2 (4H, m, 3.9 (1H d),

4.2 (1H m, 7.0dH 1. /Description 31.

2- Brono- 6-fl uoro- 4- [é'iloine (D31) D31A stirred
sol uti on of 4-rretge/ Noroaniline (15g, 0.12 nol)
in acetic acid (120m )] atH150C under argon was treated

portionwi se over 20 mfnutes with (®3b)d
4,5-DintSBIERPEHGI- 1L A B 8ridinyl)-1,3-dihydro-2H-benzimidazol-2-one hydrochloride
(D23, 90mg, 0.3 mmol) was converted to its free base using SCX, and this was then
mixed with tetrahydro-4H-pyran-4-one (100mg, 1.2 mmol), acetone cyanohydrin (100mg,
1.2 mmol), magnesium sulfate (0.33g) and dimethylacetamide (1ml). The mixture was
stirred under a slow stream of argon at 60°C overnight, then partitioned between water
and dichloromethane. Drying and evaporation gave the crystalline title compound from
diethyl ether, 70mg.

'H NMR 5 (DMSO, 400MHz): 1.6-1.8 (4H, m), 2.1 — 2.4 (8H, m), 2.3 (3H, d), 3.2-3.5 (4H,
m), 3.9 (1H, d), 4.2 (1H, m), 7.0 (1H, m).

Description 31. 2-Bromo-6-fluoro-4-methylaniline (D31)

Br
; :NHZ
F D31
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(249, 0.135 nol), then allowed to warmto room
tenperature and stirred for 1 hr. The reaction m xture
wow7s@gat ed with water (500m ) and extracted BET/EB2006/003590

ethyl acetate (2 x 300m ). The conbi ned extract was
washed with water (2 x 500m ), then excess 10% Na2CO3
solution (400m ). The ethyl acetate solution was dried

A sh(rbh%&@ﬂbn afndneﬂm;emmmaemne: (g OMaanelintazetie asid (120ml) at 15°C

undér rﬁ’o ) o{'/é‘rdz@'r{un&t%é s&ﬁf)@\b—br@aﬁo%mlmlde

(24g 9,_‘] d‘jlol) 7th8r2 a q waﬁﬁ% lrecbr%\ ’t%rl‘qp%r?t e ahd s’nrrezi ’for 1 ?w The
reacgorlnm(tp@t wes émeﬁyad w1th water (500ml) and extracted with ethyl acetate (2 x

300n4|-)('{r:§[1§ Zoblg% nefdr%bﬂﬂi@-vébsﬁed Wihghreteyl(? X 500ml) th?n exgess 10%

Na, iid lf‘m i) P'é?:%[ét ' lSd 0,) and

e g eyt e TR Q%eg {t o)

'H NM%@K@DGI@J bk 3.3 (HArHHheE &H, or 3) B8 (1H, d), 7.49) (1has)-
added at roomtenperature and the m xture was heated

Desﬁ@%ﬁg@c 7S 1f K t:ﬂ%ﬂi;g@@jl It Mﬁﬁg.‘d?&ﬂlo?e{-ﬂugih %tﬁ@ﬁhenyl)-

ure was
aminQjgarheny aF‘é‘b‘??ﬂ BM?E‘F'HIG&P@WMQ e P34 and the sol vent

was thoroughly evaporated; the crude was redi ssol ved
in d|chloronefhaﬂe (¢p m) and 1, 1-di net hyl et hyl

4-am no-1 -pip xylate(2eq,51mml
-10.2 g) was m tenperature very sl ovvly
The m xt y e wag sgi% re enperaturefor 1.5

hours, thé& solvent was then rat ed totally and the
crude material was then |eft under ¥auum for 10
m nut es; di chl oromet hane was added agai n and the

2- BrHPnéiaiﬂtrbr@J@IrﬁétHﬁQmWé gé bd.t 8. e%rha) fmbéw #ad Be?gnoﬁ% th t'lhta(gloxane
s e ﬁﬁgggf%% o7 o ik Gl M room

tempaiaturg grdithe rabstuse wad hratedrie 587° minugspand it was then brought
up tal it 0l PO farreeiuttherel Samthutdsl tHeadixagainmas ttieeraddoteddtotrbem temperature,

fllter§§céﬂbd tﬁ@ts‘bﬂ/eﬁt Tvad) tl‘R)fro fy @9 Mrﬁfédprtﬁéj%&de tvbh% redlssolved in
cicnpferaiiond, 7D B AH 1o e A B pernesPBERy e @ a. 51

mmadt ht}-2 g was eadded aheram tanepsialyrewery siathahbe rmlﬁére Vs gtirred at
roonl It@f\;b?eflatuﬁé Feer1.5 Goafsf eHedsditrent s theh aivaporafedSiglalipfantiftRe crude

atéjrﬁf Wagqgg%%‘?t%?der yg&LHi“'f@rel PREMRES d Y&Jo?orﬁ@fﬁghé‘%sté?i Sd again
and ﬁ\e mixture o ta%ed was fef’teredI foa orcm?]e soPd tha is the first b'a_%ch (é g) of the
desired product; the solvent was evaporated from the organic filirate and the mixture
obtained was re-dissolved into dichloromethane and filtered again to afford the second
batch (1 g) of the desired product; the solvent was evaporated from the organic filirate
and the mixture obtained was re-dissolved into diethyl ether, filtered again, washed with
methanol then with diethy! ether to afford the third batch (1.5g) of the desired product.
The three batches were combined to afford 7.7 g of the title compound, 70%, M* + H =
432.

Example 1a. 4-Fluoro-6-methyl-1-[1-(tetrahydro-2H-pyran-4-yl)-4-piperidinyl}-1,3-
dihydro-2H-benzimidazol-2-one hydrochloride (E1a).
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Exanpl e la. 4-Fluoro-6-nethyl-1 -[1
-(tetrahydro-2H pyran-4-yl)-4-piperidinyl]-1, 3-
waletwyeseo12H benzi m dazol - 2- one hydrochl ori de PCT/GB2006/003590
(Ela). 4- Fl uoro-6-net hyl - 1- (4-piperidinyl)-1
, 3-di hydr o- 2H benzi m dazol - Zs one hydrochl ori de (D5)
(0.072 mmol, 2 1 ng) was dissplved in dichloronethane
(2 M) and triethylam ne ., 0.216 mmol, 30
mcrolitres), tetrahydro-4# pyran-4-one (7 eq., 0.5
mol , 47 mcrolitres) wefe added and the m xture was
stirred at roomtenperatyre/ for 10 m nutes; sodi um
triacet oxyborohygeide (7/eq., 0.5 nmol, 106 ng) was
added at roomtenape gd the i xture was stirred
at room t enper at ur e \{ g e overni ght. Reaction
m xture was quenched Wi tH NaHCO3 (saturated sol ution)
and diluted with dicHl oronet hane; th&lewo phases were
separated and the organic solvent was evaporated to

4-F| ré-@frﬁethgﬁ- t&ﬂ%iog{ E’Tﬁ%ih ABE21EH gﬁnnﬁgzéﬂ-%ﬁe ¥rochioride (D5)
I ssolved ih 1) 2Z2-di"chl’oroet hane and ) i

<0-0;§2{ TGy ¢ b A dVesdigsolves 'zlcgchwfﬂmj@@e ? <Pl e dgihylamine (3eq.
0.216 evmalh 38 maicdlitres) s irakycdvordHepyrag4-0n6. (3 egnd.5 namiol, 47 microlitres)
were"hdded aid &) m‘i%ﬁirt@ wskdetraaoal ivoNnigepatliefon1® Mitsites; sodium
wiooB il PSS 58 ek Pl i Ml o e
MIXIYE HWaY L?é'ﬂ)éfj yAtalPgaY TPeatis e fBe LVeFidRind Ptelgg iof Kk was
quenghsd stithr NatdCat (saionaiadesqleticn) wnd diloted3witlx dicaldnoroetbane; the two
phasts AéreOSbpakatbdi AdVAE SIYERE NRflet WasNeVdpblatés a6 Wi the crude
rodil S ed oSt £2LRARTEAIBNE s 1 Spk Vbiramine
(3edev@aHR 4TBal 13 MGl Etenyie-4Feyand-anea(” \ags 0.5 mmol, 47
micrglimes) ivece bydexhagamtamgr tap ngix(une wWaarstirreblkht Joom temperature for 10
minu%s?P'sgdriigﬁ‘igfrﬁ@é‘tﬁ)%k{o?q}g?fi@% gz g, %.Sorpmol, 10rGam_gA_we}s §u4b_sequently
aadell gt SR PSRl g sl B Blifert 5L, RO5 Bl » e
hourg.> Beagfionmikfure waa qugpthed With Nakirdclsaltipted selHioniand ghyted with
dichlosimmeghdrd; tﬂg tvs'orpékf%? \ng'al ;?hmjmte:]d érg:}, mz?%gh;(éaﬂm%$ gﬁz 1éa]éaporated
to aifbler thé cr§d@ tproduct 4th rifi métdgra methanol-NH;-
dichlg%’q’le% ' 3n,Aé) ig’g%oré Qﬁlu%&%?-rﬁ%ﬁ%—é -81 ﬂ_eﬁraf#d rgﬁﬂw%%ﬁﬁ?ylgéfipiperidinyl]-
1,3-dihygito-2hirhengimidazgl-8-one H 0 Bgbrdedel)M” 4+ H 333¢.1M)ick wes saayerted to
the H@mitghhwmgnﬁétsyl@mer.dbscer ni bl e é& spectrum

'H NMFeERDRsER 4 E EH BRPERAWIE HE 1 BH 85,7004 ¥R, g), 2.34 (3H,
s), 2%5?%?5}; 3.‘%’7'% HOMY 548 ,¥n?),_ 00 (M. dd), 4.56 (1H, m), 6.75 (1H, d), 7.31
(1H, s), 10.5 (1H, s broad), 11.35 (1H, s broad); remaining 'H signals not discernible in
spectrum

Example 1b. Scale-up procedure using alternative process. 4-Fluoro-6-methyl-1-[1-

(tetrahydro-2H-pyran-4-yl)-4-piperidinyl]-1,3-dihydro-2H-benzimidazol-2-one free
base (E1b)
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(tetrahydro-2H pyran-4-yl)-4-piperidinyl]-1, 3-di hydro-
2H benzi m dazol - 2- one free base

W@ Bilob)pd67H uor o- 6- et hyl - 1- (4- pi peri di nyl) - 1, 3- BCTGBe@6/803590
H benzi m dazol - 2-one (12.5 mml, 3.6g) (D5a) was
di ssol ved in dichl oronet hane (50 m),
di i sopropyl et hyl am ne (Beqgy, 37.6 mol, -6.4 nm), and
t et rahydr o- 4H pyran-4-oxe /(4 eq., 50 nmol, ~5 g) were
added in that order at yoom tenperature; sodium
tri acet oxybor ohydri de eq., 37.6 mol, ~8 g) was
added at room tenperature and the m xture was stirred
at room tenpepg ture fdr one overnight. The reaction
m xture was dlﬁ }Q di chl or onet hane (100 m) and
guenched wi th NaR \pa sa?urated aqueous sol ution);
nmet hanol was added t oHdi ssol ve the solid which
devel oped in the rganlc | ayleth the two phases were
separated and the aqueous phase was extracted with
di chl oronet hane (2x); the conbined organics were

washed wt rine ri ed. over re
4P Sanpthie G EHBR Mk SmRT g aetgiprobdops 1428 mdf. 3.6
(D5ayetasrdisdolvedsn dichtonvragtbana(S0hmii dilshgriopyetiglamanel (3eq., 37.6 mmol,
~6.4frhi) t ficeetraigyddd ﬁﬁ/r?ré’n -B-08e {4 b€ 50 orrpeIIRE f Weks atlstl in that order

at roghstgmgé%qud%n O%I’gh ?dgf g@aiﬁ rlngl, Eé %P)vas added at

re was

roor éﬁfﬁ%@rﬁftuiﬁ éng dPe I'@XtHf%W?%§t'”§%le\’9 éﬂ?mv@@pé@&ﬁﬁ Tt ege ygrnight.
The trhactiool miktwaswas idiluedt with dichlorétneitane (400 onl)l aad oguesmiched with

NaH@@sC(Batu?at&Q aq@éﬂu@ sﬁ;‘hﬁibn? Qﬁétﬂanol MR dea (tPNRSo1veOfle Mad which
deveédp%%i %ﬁf)o?]amcﬂa njgh g 8\%’?% Egparﬁ%dz%(dzl@le (%eous phase
was @)(tracged;yltl(l hlqﬁgmet@ariez(Q(xi |.tf1e RpMbised Srqarigs ware wgashed with brine,
dried b¥er Na.Snéliterdéd ang thélsobent. wax angpogateéd .to Sffatde38pg, 92%. The
mat&fapﬁ/ﬁg lt'r[)’cﬁrated with dieth eit:hg{ and flltered to afford 3.6 g title compound. This
vos JeroHEb AT WL;P bl 01 MR MAR . T e was
stlrred,ak il Resatlure) 0 misues, solvent was evaporated and the solid was
tnturdtedaitnhyﬂztadb{@bf—f@deﬁnbmbydatoﬁI-:I'r&g/rpalmf‘grgy kbljai. per| dinyll-1.

H N§/IF§“6 MF&%&@B&& 125988, ff,e€7 19%5(4% Db 33 (3H,
M ol e R T

(1H, sdcred IrdpN, :bé) | n 20 min. The slurry was rragnetl caI |y
stirred at anbient tenp, for 3 hours. The solvents
wer e evaporated and the solid triturated in di ethyl

(1 500m f 20
Exapli 1 SEAlE i BosRoEe 5 dr ot Rty Tlibirafy -2 iran-
yh) mpgndwl]ﬁmglhw@-aﬂjpﬁnmmldazol-z-one hydrochloride (E1c)

H,C N
\E,:[ >::O HCI
N
H
F
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Resi dual MeOH (7% w w by NVR) was found. The solid was

dried under high vacuum overnight at 400C . The solid
wor®7osd7iur ated in diethyl ether (14.5 vol, S50Bei/B2006/003590

filtered and dried again in the oven at 40C hi gh

vacuum for 4 hours, then at 6Q0C overnight t hen at

4-Flieom6-nmeshylt g -(fesiahydrogi-pyyan-959)-4-pire iRy 1.Solimdro-8bb
benziviidazdrpdsrecié® baske ) 10R. BO mnddt, 341259, 11w wad Huspndedl. i Smethanol
(;:;%i?y@lh @:Bt:% iﬂgﬂft@ﬁh@ﬁMg@SWé i% nga%iajdzjg@ ?ﬁ}b;)(vg%_le in 20 min.
Ty WaS m 9tlgﬁlly glitred E(tl ] blaljl’[’ tem T A’)o%% ’ eg_sggents were
evappliated apd thendolitiiriBsated iy disthyl Eltemb! 45 val., 500mlg for 20 min. Diethyl
etheﬁl\;vﬁéq\‘f@g\ﬁﬂﬁd %%?Zé white kdlid \{fvss %ried under high Ia;;lcuum a% 40°C overnight.
Residugl N74%Ow, N8y fad fdund: Fh8Solid Wa¥ ' drie % under high vacuum
e T s e
driedoagainlimtpie]oven 3t d0PE/Higb-v2elen fomd Haurs) theR-ab1H8°E owernight then at
80°C(fér thdhdwR36.12005%, 1wt) was wei ghed into a 250m
1 SRR BB o8 (300 D e
2.31 (3l &% 2HT (2Rl 1 6 (3.9, Gai2hedD). 3i48sIHu o Wel@HinBY: 398

(2H, agh4.62 ¢tH wn}, 6. 715gdHi d)y 7usSi (MY, las)h@©5 &1H, ra)iand ThE6< 1 Idy 3)y
was magnetically stirred at 350C for four days under

.1 rogen. olid S FORI hsol at e \
Exafblel 140 o4 A artisaieatioy (RO RS 2 P F RroiBE 1.5
dihyqrps2Hdienginidazel-Zrene dperegitrakes (Bt onbi ned with the

not her |iquors plus acetonitrile (29 vol., 14.5 nm)

and n-propanol (22 vol. m ) was added. The slurry

was stirred at anbi ent (t erjperature overni ght. The
solid was isolated by vacuum filtrati on and washed

wth acetonitrile (10, 5m ). The white solid was

dri ed under vacuum atC for 25 hours. 506ny, 64%

1H NMR d (DVSO, 400 MPE; citrapg) .60 (2H, m, 1.86
56 (2H, d), 2.64

(4H, n), 2.36%8 N2.50 (2H, :
(2H, d), 2.79 (2 L3004 (4@
3.98 (2H, dd), ‘:@QH, t), 6.75 (1H, d), 6.93 (1H,

32 (4H, m,

m, 11.27 (3H, mF and 11.29 @IHoms) Exarp|e le.

4-Fluoro-6-nmethyl -1 -[1

-(tetrahydro-2H pyran-4-yl)-4-piperidinyl]-1 , 3-
4-Fluprinhdreshgti-Helftetiahy draz2ti-pgradrey b pivaridisul-f Srdioysirg-2te)
benzmitthzts2orfe- g hade-(1.49D Inmol, 500mg, 1wt) was weighed into a 250ml round
bottc éogﬁ%sﬁgxﬂ{%&éf(ﬁ’éﬂ,afhé’g ¥ldor 2288 R Whdkbidedt Acetonitrile (95 vol.
47.5Mm _wa{s glddgg_and_a white slurry obtained, dissolution was not achieved with heating
using a hot air gun. The slurry was magnetically stirred at 35°C for four days under
nitrogen. The solid was cooled and isolated by vacuum filtration and washed with
acetonitrile (10 vol. 5ml). The solid (1.0g not dried) was recombined with the mother
liquors plus acetonitrile (29 vol., 14.5 ml) and n-propanol (22 vol. 11ml) was added. The
slurry was stirred at ambient temperature overnight. The solid was isolated by vacuum
filtration and washed with acetonitrile (10 vol, 5ml). The white solid was dried under
vacuum at 60°C for 25 hours. 506mg, 64%.
'H NMR & (DMSO, 400 MHz, citrate) 1.60 (2H, m), 1.86 (4H, m), 2.36(3H, s), 2.50 (2H,
m), 2.56 (2H, d), 2.64 (2H, d), 2.79 (2H, m), 3.04 (1H, m), 3.32 (4H, m), 3.98 (2H, dd),
4.33 (1H, t), 6.75 (1H, d), 6.93 (1H, m), 11.27 (3H, m), and 11.29 (1H, s)
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benzi m dazol - 2-one free base (1.499 mmol, 500ngy, 1wt)

was wei ghed into a 250m round bottoned fl ask,
wa@e®rosi7isile (95 vol., 47.5m ) and n- propanol PCBGBRA06/003590

40m ) were added, giving a white slurry.

Met hanesul fonic acid (leq, 1.499 nmmol, 97m ) was
Examplettead idrtlgoraré- mqetaxm [#ﬂetremreﬂltpwrawﬁyl)ﬂ-mﬁﬁrldmyl] 1,3-
dihydeo-@HHssaizhdidagblh2roae detiginesgifionate {Bte)s| urry di ssol ved

and a white precipitate forned. The precipitate was

magnetically stirred at 3509C for four days under

nitrogen. After cooling nbi ent tenperature, the

solid was isolated by vac filtration and washed

with acetonitrile (10 valy 5m). The white solid was

dried under high vacuum aty 60Q0C for 25 hours. 561 ng,

87% white solid. 1H N ( DVBO, 500 VHz,
nmet hanesulfonat .69 (2H, , 1.96 (4H, m,
2.31 (3H, s), 0 2 64C|633®1ﬁ m, 3.17 (2H,
m, 3.34 (2H, n) 3.62 (2H, d), 3.98
(2H, d), 4.52 (1H, 75 1H d), 6 6 (1H, bs),
9.25 (1H, m, and 11. 36 (1H s) Exarrpr\E 1f.

Al ternative nethod for
4- Fllébrf)JG'-métﬁyIGT e {tétydhydrd-dH-pl it afydpieidiny ) [ Rdihfdro-2H-
ben d'aéol%< frgé B%@?ﬁ ]49;@7) rﬁr’ngy gt’)@m@W\lﬁZ%k Weggq"?eg mta 2B¥dml round

ara
bottqrSE Tty PGRIPOLTS (97 (P HeAiy) Pae dt WoBERl 9ok 40D were added
givingoa white slurry elethianesulfiodie acRU@eN, 1.A9NMNEI2900nvas pipstted into the

flaskC ¥Rk @Ente AT th fidskAfdte heated st% a ﬁotrﬂlrﬁdrhr—etr@fslurry dissolved and

o RN P o s 3 5 o o o

undef fiiiepest ARPY cerling itp anedien te'@@@’@%ﬁ ti‘e§°H%0N9§ 'Ssl{ﬁ’fteérbys\(ﬁcuum
filtratiomand waslzed with Iaeetopltrrle (tmvcderpk)zt'&sswmta $alidfwamutiied areder high

vacuuRBat 608 Joratisiirs. B@q P RRitdEsia. Was quenched into

' NS v, Stb e 5%% fiﬂ?f;a%%?%ﬂ 1659 (2, ) £ 9RO, m), 23103,

s), 2rd4rigtes) 2M<2Haer 8. 1\K/é2lé B Fardateb M 48 EH .l 8its(2H, d), 3.98
(2H,|Aye52 WS e BI7TACH HodWB 0B (e Xase.22 (M, tapand ¥ 1.381(H, s).

conmbi ned hexane | ayers were washed with saturated

Exaifpd it Abordery hhé’ﬂe%” R E B ffprane

yl)-4ripigedd l It oprdiftyero2éh ilagpbgrong give the title
conpound as a brown I|qU|d (1529).
Stage 1 Preparation of 1,1-dimethylethyl (3,5-difluoro-4-

nitrophenyl)acetate

F F
tBuO,C Cl
NO, i NO,
KO!Bu/NMP
= HCl/Hexane tBUO,C F

A mixture of potassium fer-butoxide (248g) in NMP (2000ml) was cooled under
nitrogen to -20°C. A mixture of 2,6-difluoronitrobenzene (100g) and ftert-
butylchloroacetate (160g) in NMP (2000ml) was added slowly at -10°C to -20°C
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Stage 2 Preparation of

(3,5-difluoro-4-nitrophenyl)acetic acid HCI /D oxan
weooatss 7Tl uene 1, 1- di met hyl et hyl PCT/GB2006/003590

(3, 5-difluoro-4-nitrophenyl)acetate (150g) and 4M HCI

in 1,4- dioxane (1150m ) was stirred for 18 h at abo

25ever Ni& hastenAllers3Gmitulesda furthen gertion f petagsivna t%butomde (889)

r eway edded: e The Mehctioranass Wasigaendhied nintb SO0k tofi 281 WeS and 1kg

fgé}ﬁ%&{ gﬂj;teeCihenT@'gtUIGr?f QSMSV‘%e@ ghd lthe tnigiufe tshﬁ"@d for 10
ot LR 5 Bl petined o R0 bl o Erliaped it
st hex2e (Gixt TPOREWankhg soypbingd P@?‘anPO'aWi*rﬁ WeE washegh With esaturated
h ebrinee(2vwa $00lraij rihenl doéd ovarhenhydioud sedivassigphate, gtemfilidred and
t olvaisHeg wnﬂ%SQUd)r)ﬂ h&Xand. hmy t§%|aﬁlorfilwtay l'ﬂl‘i’er?éx/@lr?oﬂiéd ®Live the title
r ol uene/ hexane
(Sgodﬁn"lf%utng %I@r \(‘e}g&!}z&ég)vacuum to give the title
ound as a br own fine powder (41 .5g). 300MHz NMR
 SBUBG] 6 PwamtLel (Brdifluated-aitroplenybacetit agid) -
3.78 (2H) s; 7.44 (2H) d; Stage 3 Preparation of

1, 3- di f I uor o- 5 et hyl - 2- ni trobenzene A mixture (031
(3, 5- dlfluoro--nltrophenyl)acetlc acid (41 g),

(400ntq eyl stirred

m nut es. The | ayers were separated and the aqueous

| ayer was extracted with hexane (400m ). The conbi ned
hekarimethylethyl (hbdiflvashéditwiphendlacetater €t50g) iand 4M2HRI in 1,4~
20&]6?(én,e tiheomgr wesl stidrédn fanhg dy Qu%\b&ﬂd%f@ml\ﬁthfge‘h wasl bubbled

t h@y hb QRix S‘\{g é%e% H Y% h h%%mlxture was
BNk (e

s; hexape (3QQql) dor 10 minutes. The hexane was decanted off, and the residue
stirred with hexane (150ml) for 10 minutes, then the hexane was decanted off.
The residue was stirred with toluene (450ml) for 2 hours at around 25°C. The
solid was filtered and washed with 1:1 toluene/hexane (300ml), then dried under
vacuum to give the title compound as a brown fine powder (41.5g).
300MHz NMR in DMSO-dg. DMSO-d5 as reference at 2.5 ppm.

S(ppm): 3.78 (2H) s; 7.44 (2H) d;

Stage 3 Preparation of 1,3-difluoro-5-methyl-2-nitrobenzene
F
F
NO, K,CO,/DMF NO,
HO.,C =
2 F

F

A mixture of (3,5-difluoro-4-nitrophenyl)acetic acid (41g), potassium carbonate
(24.6g) and DMF (205ml) was slowly heated to about 50°C for 30 minutes. The
reaction was then cooled to about 25°C and quenched into 2M HCI (1025ml) and
hexane (400ml) and stirred for 10 minutes. The layers were separated and the
aqueous layer was extracted with hexane (400mi). The combined hexane layers
were washed with saturated brine ( 2 x 200ml), then dried with anhydrous sodium
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Stage 4 Preparation of
1- (tetrahydro-2H pyran-4-yl)-4-piperidi nam ne,
waledwydsoehl ori de To a sol ution of 1, 1-di nmet hyl BCTGB2006/003590
4- pi peridi nyl carbamate (50y) was added
tetrahydro- 4H- pyran-4-one (35.75g) in dry DCM
( 1e@phaty andHbe smbzﬁora@t@ecpoggmtmwcg td givettis jitw compayndias a low
( 1#kltipy sphid (36g Wi se over 10 minutes at about 25C. The
m xture was stirred under nitrogen for about 30 hours,

th 0 to C. ter (107 S _added portion

Wi g@“ﬁ'ﬁz %n&[ﬁ@% Tpg ?Sor\féecﬁe%%? %‘QWSP%}‘M aqueous
pof@8EVUAYARDEnERd (781 ) and saturated brine (178g
in 178m ). The m xture was stirred for 10 m nutes at
abgtge2bC, t PRipdratfor a¥EI B(tERAIRYdF8RH-pYRA-APN-4 hiBeridinamine,
or gtz:\grﬂ c Iaye&iﬁ;@?g@\q M‘él h (sat ul‘r%t ed brp?ne (g#x ﬁz‘?m ).
After drying over an%y rous sodi um sul phate, the
organi c |l ayer was concentrated and the residue was
treated with 100m Y soprlopanol and reconcentrated. The
resi due was sl ow y lheat toreflux with 11% HCl in

i sopreppanol (20BM") for hduNaBH(R&#); cool ed to about

250C.]] The solid was filteredCMiWatesK@G:y wash th

di e et her 109m ), the ' undery R

tojgive|the title product ( gg”./lﬁg‘OOl\/Hz I-hwR ' .u_n<j/o
H i ghal +as ence at Z.70 ppm d(8Pf}: 2(2H)

m 188 (2H m {99 (2H m 2.29 (2H m 3.08 (2H m
3.40 (4H m 3.65 (2H) m 4.02 (2H m Stage 5

Preparation of L/-(3-fluoro-5-nethyl-2-nitrophenyl)-1-
(tetrahydro-2H pyran-4-yl)-4-pi peridi nam neA m xture

21‘ T3, §; SbIEitdA0ToP- §1larﬁﬁwyle%yrg4t@9&jﬁiwbér&&kh (50g) was added
o LR i oy PENCIDR e e o
anbREFPXARNRRYArdeiisHioh ROrted; Wee venAg)minHtesid gopgh§C. The
waglidlrewas siigetaudeat nitibgert fob @O@tf It ha@irsidbers codéd &r 0°C. Water
coplo7rg) was abesd pdhfon Wibe i @achinafesrifallowed MRSatafEeA aqueous
t opﬁ%géﬂljmaéé%cﬁ’\%?e 173 argf‘gatgr%ﬁ#f Birkd 1%§ & 1%1%@1 )The mixture
The [ayer e separ te the _uégu extracte

i YA° SUoA o2 dB,PUEE 2Eabout ZorG, MR BeR H SsRepiRdand the
organic layer washed with saturated brine (3 x 214mli). After drying over
anhydrous sodium sulphate, the organic layer was concentrated and the residue
was treated with 100ml isopropanol and reconcentrated. The residue was slowly
heated to reflux with 11% HCI in isopropanol (200ml) for 2 hours then cooled to
about 25°C. The solid was filtered, and slurry washed with diethyl ether (100ml),
then dried under high vacuum to give the title product (43g).

300MHz NMR in D,O. HDO signal as reference at 4.70 ppm.

8(ppm): 1.72(2H) m; 1.88 (2H) m; 1.99 (2H) m; 2.29 (2H) m; 3.08 (2H) m; 3.40
(4H) m; 3.65 (2H) m; 4.02 (2H) m

Stage § Preparation of N-(3-fluoro-5-methyl-2-nitrophenyl)-1-
(tetrahydro-2H-pyran-4-yl)-4-piperidinamine
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| ayers were then washed with saturated brine (4 X

4m ), dried with 2g anhydrous sodi um sul phate then
weoncesiiat ed under vacuum The residue was heBCEABM06I003590

acetonitrile (4m) to about 600C to give a solution,

then cooled to O to 5C and stirred for 1 hour. The

solid was filtered, washed with chill ed acetonitrilﬁO
(2m),ethen dried at 40-45 OC_ under high vacl%i 2

give the tjtle co w@@an
300 b"in G@DA 3o s xef da s pp NH
d(p . 62(4H) ni 176 (2H m 2z8B (2H) m 2. 30
(3H) s7 2F42 (2H) m 2.51 (1H m 2c@@itfeH) m 3. 390
(2H)m349(1H)m405(2l—|)m623(1H)d;6.ﬁ
(1H) s; 7.51 (1H) m Stage 6 Preparation of

(2-am no- 3-fl uoro-5-net hyl phenyl ) [ 1-

(tetrahydro-2H pyran-4-yl)-4-pi peridinyl]am neA

m xture of

L/ -(3-fluoro-5-nethyl-2- mtrophenyl) 1- (tetrahydro-2/-

/ Ryrﬁ&ﬂné'dfh 3-difludtb iRkl PARItBehZRE) (1g Pt1h¢tétré!ﬁﬁﬁoai#pyran—4-

eg eglﬂglaﬂn% P&(\@r& rld m%?ﬁ%@' rsro‘afﬂl &#Hat%(w 4g) and

ogen

P Lo P, GOVaebUNE. G e SepaL el ot bou
wa80°61 for Beuvs. t Aftentdeplingatoeabuie 26 A0 rihg regstiom midure was added to
( 46tmlyl) adetite 11310l andlsaflPatel bERD @TShINT Thehayerd Wetes@shrated and
ggﬂi\at &gﬁ%gg' tr 5 g1 Qteg { h?hé“\%hﬁ)nfe%n&ﬂwngcetate
r e\ag]aré%%e 4 erbwg fﬁ;@l’%){v% th ed n@eb 1g|)4rrm dile thbéf%armydrous
1. y&iiypigpiphatesthes congentr edgjr@gr yamguny; The sapiqueryyagimeated with
2. &€ktdritr)le (MIMIP tDAbQLR HH0°C1to Jyik/ a (sdtdkiohy theh cdoRkd toltio BfC and
3. §l§re(d21'd} 1”310&?’ %e(gcmh WBs fiterdd, (dned with Sdiiddl EBetShitrile (2mi),

St ?1'%[] cﬂrlg ?r@ url\dTr hlqr{ Qqugﬂ‘ytar%v%tﬂeﬁvF é:ﬂmgound as an orange
yI soligl. 91866} i di nyI ] - 1, 3-di hydr o- 2H benzi ni dazol - 2- one A
m 2@AMidz BiIMR in CDCl,. TMS as reference at 0.0 ppm.

(ZS@W;Jﬂ%Z(JLHPW‘I%V@H Py 2%% (zgcor(almyﬁrzm?ttmym 2.51
[
q‘i—t)yrlq %% ? P& ! g%(? ?% @ 2HL s 623, o 6.36

uran
H)m

Stage 6 Preparation of (2~amino-3-fluoro-5-methylphenyl)[1-
(tetrahydro-2H-pyran-4-yl)-4-piperidinylJamine

= F
NO, NH,
NH H,/Pd/C NH
EtOAc/Hexane B
N Stage 5 N
. .
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(7m) was heated to reflux. After 30 m nutes,

tetrahydrofuran (3m) was added, and the m xture
wheavmsb7at reflux for a further VA hours. The PEHGCBR@G/003590

m xture was filtered and washed with tetrahydrofuran

(10m ), then the solid was dried at 40- 450C under

hi gh vacuumto give the title conpound (0. 323Q).

SOQI\/Hﬂxth? df N NGBGIUBrotT-hstthaeaitrdpMBR )-6-(teliBy dis-2H-pyran-4-yl)-4-
{%O L% Rk (30%)7 1 a‘éét@%‘lzoo%qlp%@"ibwm?c  4s dtred at
yAr

C ndgr prre{ss%egz %%\ngrs TQ@ 8 ta g}‘iltered and
6 the filtrafp qpncentepleq. 1 ffie gesigye Wk stired with ethyl acetate (20ml) and
6- Btaned4dmf)lfoot beodr @t]roomdembgaﬂyre-tﬁem pl;e‘ram add yhe sdlidpdried at

pesmdl t‘é)ﬁl\}e' the 3itle @bhpslirer 284 b&iRZBMyslazo! - 2- one

'i\)l ﬁ‘l %Dﬂs TMS y frence at.0, pﬁprp 1
?&P O et 8 B ope o) P2 h Tt R i 288 (3H) ; 2.34
( 0(23‘6 rmﬁbSO (TH)1g) 2.84<2H) ms310vdaH) br &t TAT (e Bdd €2H)1o; 4.02

m 2y met 6.23 @tHh gt esenedHXdBeq., 1. 08 mmol, 80
mcrolitres), tetrahy ro 4H-pyran 4-one (4.5 eq., 1.62

2 ny sodLumt et ox bor ohy

"Bk Interngation, of At tBeraia Hiayran-+
thﬂ)ﬁmpﬁm@wﬂs’l Ihyﬂeu'zﬁtbwumdﬁéﬂlp%pmure for 2

hours. Additional tetrahydro-4H pyran-4- one (2 eq.,

0.72 m1,9 72 mcrolitres) and sodium F
tri acet'pxyborohydride (2 eq., 0.72 mol,
added g RL enper at ur e and the m xty ;
ghperature for two further ho} The M=x@ur e

0.0 1509) were

was @ ed with water and brought 0 by
sodium ¢ de (aqueo% sol ution). The orgapi c phase
was separat gd fromthe aqueous phase (by hydrphobi c
filters) e organl ﬁH{C_Lo[vent was evaporto
afford th e produc hat was purified

chr omat ogr (et hanol - NH 3- di chl oronmet harg) to

afford

6- chl oro- 4- fluoro-1-[ 1- (tetrahydro- 2H pyra W) -4-pi
peri di nyl ] - di hydr o- 2H benzi m dazol - 2- gne, 15 ny,

11% M+ +{H = B54 and 356, which was convertedto the
hydr ochl ori salt using 1M HC in diethyl etPer .

NVR (free base) d (DI\/BO 400 MHz) 1.45 (2H, m, 1. 68

(4H, t), 2.29 , 3.00 (2H, d), 3.27 (2H, t)

3. 89 miztre def) ( zermrap @-flmpfo-frm@tl‘tymenyl)iﬁ ﬁ@trehwrod’ﬁ pyrapg-yl)-4-

( 1pipeddinyllainite (0.5g), N,N’-carbonyldiimidazole (0.66g) and tetrahydrofuran
(7ml) was heated to reflux. After 30 minutes, tetrahydrofuran (3mi) was added,
and the mixture heated at reflux for a further 1% hours. The reaction mixture was
filtered and washed with tetrahydrofuran (10ml), then the solid was dried at 40-
45°C under high vacuum to give the title compound (0.323g).
300MHz NMR in CDCl; +TFA+1drop DMSO-ds. TMS as reference at 0.0 ppm.
d(ppm): 2.00(2H) m; 2.12 (2H) m; 2.22 (2H) m; 2.37 (3H) s; 2.92 (2H) m; 3.24
(2H) m; 3.60 (3H) m; 3.87 (2H) m; 4.29 (2H) m; 4.63 (1H) m; 6.81 (1H) d; 6.84
(1H) s;

Example 2. 6-Chloro-4-fluoro-1-[1-(tetrahydro-2H-pyran-4-yl)-4-piperidinyl]-1,3-
dihydro-2H-benzimidazol-2-one hydrochloride (E2).
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(1H, s broad); remmining 1H signals not discernible in
spectrum Exanple 3. 4-Fluoro-6-nethoxy-1 -[1
WO faoesanydr o- 2H- pyr an- 4-yl ) - 4- pi peri di nyl ] -1 PGF/GB2006/003590
di hydr o- 2H benzi m dazol - 2- one hydrochl ori de (E3).
4- Fl uor o- 6- methoxy-5-1 -(4-pjperidinyl)-1
, 3-di hydr o- 2H benzi m dazol/- 2~one hydrochl ori de D14
(100 ng, 0.33 mml ), Ti(J 4 (0.3 mM, 1.0 mmol), and
t et rahydr o- 4H pyran-4-one (100ng, 1.0 mmol, 0.3 nl)
were stirred together at/ropmtenperature for 1h; dry

nmet hanol (2 m ) foll owed BH3CN (60 ng, 1nmmol) were
added and the m x{ure wag stirred at roomtenperature
for 4h. The crude nmj \/\gs t heriCquenched with
met hanol and it was f1ed first by SCX col um

chr omat ogr aphy fol | oved %y silica gel chromatography
(met hanol - NH 3-di chl &r onet hane) . Cbn&§&5|on to the
hydrochlorlde gave the title conpound 30

6- Ch%?%zzl-f NMR: 6 iﬁ o‘n@ﬁ%ﬁg} - %I%Hayg? Eﬁlonde D9
(0. 3 veg |qglcbl?ppmc?ﬁlaneg, @2’“'@§ tr@thyﬂarglfe((m 1.08
mmoh)&O ztu(ﬁdﬁt@&H teme)hyd@ H9-pyrei-4-dne ﬂ4:5@|elz)1, 62 ngnol( 164 ngj), sodium
truacét@xy%&rdh@rb‘ndé)g% aqd152.rBol 345 i) werEBBAY Atdtodi t8mpate and

the ”ﬂgtij %@{%MH’O Aé?oérﬁ é’ﬁfﬁ'&%ﬁfﬂo?ﬁ%gﬁ S. Aédltional tetrahydro-4H-pyran-4-
one (3 By 10uF dBRlp A2 yickaiiras) Ad someiripastaporahydde (2 eq., 0.72
mmodi h§ thg) -\de berhied natdanol tehpersuleyand dtd omitdre W&s)stirred at room
’cempéra'il:\r@‘f&l AR ﬂrtﬁer'mdlﬁér’r: Tlgez g{oﬁur@ WES hl‘j’édrir?;g%% IWg;dr'llwater and brought to
o ~ 108 o dBR farl ot Sl o B GadlecP B0 e Sarated from
the aﬁupg%pbﬁg ©ynipdserhebic fitepsy andithe qrganig solvent was evaporated to
afford ethreahyaldeo - gridkdpatr dimat4-wase plfiedr by 2cHiommig)aphnd (imetthatiohNH;-

dlchléhh%?ént%u¥29£f%y6jéhl% 4—#%%%@ [1 te%aﬁ?ﬂ?!)?l-\"‘ﬁfr&n-ﬂ%@tﬂ-p@@ﬁbmyl]
1.3t bhEridazbl 00 15 TN Car BE Sk 2anSh a8t By ih was
convengpsiodhe thgiaieradq ek, usingdi M HEd irdlipthykathern of t he

"H NMES {febiechdsed 3) (DIMSDyA00embe) 1.46a2H| Y, WEBH4H, t), 2.29 (4H, m), 3.00
(2H, chch ﬁ(ﬂm hoa d&jl)tm t(‘l#l'ﬁ‘nt&‘rBﬁ@O%g (f1Heﬁ biaﬁ? 1H, s), 11.6

tura I dn

(1H, be"r?dén”éf”ﬁwnge %9“%%0%* ¢ '%W&H'ﬁ't ori de sal t.
M+ = 352, 1H NMR (HCl salt) (DVBO d: 1.7 (2H, ),

Exardplé $.4H,4-Fuord-63méthidxyd-[1dtetrahydto-2R-SyranH-yljH-piperidinyl]-1,3-
dihydro-2H-benzimidazol-2-one hydrochloride (E3).
.

N

Y
L

4-Fluoro-6-methoxy-5-1-(4-piperidinyl)-1,3-dihydro-2H-benzimidazol-2-one  hydrochloride

D14 (100 mg, 0.33 mmol), Ti(iPrO), (0.3 ml, 1.0 mmol), and tetrahydro-4H-pyran-4-one

(100mg, 1.0 mmol, 0.3 ml) were stirred together at room temperature for 1h; dry methanol
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3.1 (3H m, 4.0 (2H, bd), 4.5 (1H m, 7.3 (1H, d, J
= 5Hz), 10.3 (1H, bs), and 11.1 (1H, bs); remining 1H
wa@kgnabe1hot di scerni ble in spectrum Exanpl e 5PCT/GB2006/003590
- Cycl opropyl -fluoro-i - i tetrahydro Hpyran -yl
-pi peridin I Sdi hydro- 2H- benzi m dazol - 2- one
(2 mﬁjglﬁ;y[qqi %a@HscN (60 mg, 1Tmmol) were added and the mixture was stirred at
roon( EEnperdiyrel fopdapye dubid tm(tm‘ellve(s‘lhm pesriced With-methanol and it was

purified- ﬁ’r’sh!ﬁ?@C%‘ba?&ﬂﬁ'éﬁr&% a chﬂ“ov@GdB Alcar é’iecl(r % raphy
%tég 8 Y/ g |ch g

(metﬁgy hgﬂ;p @lqrpp’%ﬁ'@p)&m I%n(%rsga o tﬂg3hyﬁiﬁgphlo q)%avs) e title

compaitnda By Mide MH+p38%N- 4- one (7 eq., 1.99 mmol, 0.2 g)

"H NIVIR (BGHsaltn(DMSITE-a6)03¢ VIrs @y d)] 1le2 ((2—1 o#),.2.68 &31 Y281 (2H, m),

320&2%5 ﬁ)gés 518, Fh d@&hg‘!% frﬂP@éze Z%%%?Q%)b &2 (1H, m), 6.59
e

?Z@'r%agq %GP% iﬁg Beﬁ)eﬁeéﬁa'WEhH signals not
discavaibteds speeitwm at ed sol ution) and dil ut ed with
di chl or onet hane, then the tvvo phases wer e separated by

Exa QtthPB T anlot @’r’né%ﬂﬂ-{rﬂ SA{)\@?A\% b&idinyi]-1,3-
pow 420 T ML P

crude product which was purified by chromat ography
(met hanol - NH3-di chl oronet hape® to afford the free
base of the title conpound, {00/nmgy , 98% M- + H =
360. This material was dissolyed in nethanol (2m) and
HCl (3 eq., 0.046 m from a—8M solaiti on in diethyl
et her) was added at roomtenpérature and the m xture
was stirred at room tenpera e for 5 minutes. The
>Waporated to afford the
19 NVR d (d6DVSO, 400 MHz,
nmonohydr ochl ori de): AJ. (2H, m, 0.91 (2H, m, 1.76
(2H, m, 1.93 (2H, m, 2.04 (2H, d)gs2.84 (2H q),
18(4H q), 3.44 (1H, n) 3.59 (2H d) 3.99 (2H, m,
1H, mbroad), 4.57 (1H, 6.63 (1H, d), 7.19
4,5- Qlﬂqqaro )metbw B&- plmﬂ'ldl@ylb} aaiﬂ)ydrol H-@@ngl azgy—2-ogﬁarﬂwdeochloride
D23 §1204nd)-wiaksf diissnived6in rdidhiorbméthbie (5 ml) and dusopropylethylamlne (0.2ml,
enzi

12 - (n4m t hydtrit d@%ﬁr%ﬂo gan é ocp: RiFhS Igggi sodium
mac%wxy%%%vgw e mrwﬂsé.m ’ﬁg 4 at room
tempgratungy for edther THep nmixture wvag paritionedwaih twasant/l‘d@@\@t pHR. Drying

(MgS @), r@kapdranbnlrarm é@ﬁtblllsawntﬁfltﬁ@ réfidue from diethyl ether, washing with

dlchlgro%e%emeu ,éylco L}E’\O( ee base Whl&h W clon)ogeréeq1 to the
not e - 4- P ?j

hydr%%f‘%)r tréH lm’i (\yg 35méJ 0 hydr chl rde salt.” MH* —352

'H NMR (HCI salt) (DMSO) 8: 17(2H m) 20(4H m), 2.3 (3H, d, Jd = 2Hz), 2.8 (2H, m),

3.1 (3H, m), 4.0 (2H, bd), 4.5 (1H, m), 7.3 (1H, d, J = 5Hz), 10.3 (1H, bs), and 11.1 (1H,

bs); remaining 'H signals not discernible in spectrum

sol vent was subseqllén
title conpound, 90 ny,

Example 5. 6-Cyclopropyl-4-fluoro-1-{1-(tetrahydro-2H-pyran-4-yl)-4-piperidinyl]-1,3-
dihydro-2H-benzimidazol-2-one hydrochloride (E5)
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70mg, 6.2 mol) for 2h at roomtenperature, then
poured into a saturated aqueous sol ution of Rochelle
W@ 2000/0367d5 ext ract ed wi t h di chl or onet hane. The PCTE&BR@6/003590
| ayer was dried (MySO4) evaporated and purified by
chromat ography (1Qg silica, O- JOO% met hanol in
di chl oronet hane with 0.2M a ) to give the title
compound (35ny), isolated aszt h; hydrochl ori de salt
fromdiethyl ether. MH# = 366/ 1H NVR (HCl salt) d
(déDVBO): 1.4 (3H, s), 1.9 ?;)i 2.1 (2H m, 2.3
(3HL d, J=2Hz), 2.8 (2H, : ‘—Il 3.9 (2H, m,
), 10.3 (1H, bs), and

4.6 (1H m, 7.5 (

11.6 ( 1H, s); renarwi tons not discernible from
spectrum Al 1H NWVR g onskstent with the
structures shown. All rieati ons, including but not
limted to patents and pat et applications, cited in
this specification are herein incorffeRated by

reference as if each individual publication were
6-CyERBFddyl- @ﬂtbbﬁb ﬁmplb&‘?drn’éyil)dﬂ@Hlﬁ&ldl’deH%hﬁg'\ddé%oh?—one hydrochlorlde
(02q B fiRleh B m?f o8 RENES o] foSlhBehgae B i ting!rgRigamine (3
eq., 918§|rn@olr 81088 gpdetrahvslyo-Hid-nyssgt-age & efhsi-§9 MypolpP.2& gpg sodium
triacetoxyespecitide i3 gy Gs3hmeplen052pphieratddea atTlemcieaiperature and
the rﬂfxtLﬁ'é’ QRsSURE8 A RSEm aR) érﬁt@ffé Rfr‘ oRBYovERidHt B REclidh RRYure was

quenﬁflat %ﬁ?lﬁéé@?ﬁgu@%@lﬁﬂ a éﬁs 8 VHLﬁ'bglcgld e tﬁane then the

two ph@%eéswe@r S@@%af@ﬂdmby@rﬁlhqm filtercandiéhe BYUGRNP wes washed with
dichleramgthanearsgain, t Trautorgdnic tphabe , wer ecambingd earef thd1&olvent was

evaJo?étL:&’% 81174 BRig rNEt \Jvhlcﬁm?a‘% IHQ&j bQEl;{f é]zqrgprw dmethanol-

ol
NHaichfogoig 51@@%8 e 18P b o! the Bt eopeling 00 ma . 98%, M + H
= 3601 -Thisl mgﬂerlalmass@lsmedsu hmﬂnarwd é&nnlwmdeGhéS eft., dB#@ml from a 1M
solufidruiar digtBylodthen ,waglacﬁjewdf@m téplergiur® and KiexX yhixture was stirred at

e r :
roon? %érétgkeﬂr Wrg P%g'e ﬁ%csgglﬁgt’ \}‘v%‘ ?%Ba%éggﬁft@gf?ggg&éﬁsto afford the
;“ﬂe %%%Q%"fe*u? ge "2 one or nore

H NMR § (d°DMSO, 400 MHz, monohydrochloride): 0.75 (2H, m), 0.91 (2H, m), 1.76 (2H,
m), 1.93 (2H, m), 2.04 (2H, d), 2.84 (2H, q), 3.18(4H, q), 3.44 (1H, m), 3.59 (2H, d), 3.99
(2H, m), 4.11(1H, m broad), 4.57 (1H, m), 6.63 (1H, d), 7.19 (1H, s), 10.85 (1H, s broad),
11.30 (1H, s).

Example 6. 4,5-Difluoro-6-methyi-1-[1-(4-methyltetrahydro-2H-pyran-4-yl)-4-
piperidinyl]-1,3-dihydro-2H-benzimidazol-2-one hydrochloride (E6)

o)
Me
@ HCI
H,C N
o

N
F H

F E6
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fluorine atons, C3-6cycloal kyl, C3-6cycl oal kyl

substituted with one or nore fluorine atons, C -6
wabdonge7and G -6 al koxy substituted with one oPCTBB006/003590

fI uorine atoms, and Qis hydrogen or G -6alkyl. 2. A

onpound accordl ng to claim1 wherein R5 is sel ected
A Strrreé FPijen el maihiveanesiino higmide inghethylgther4P.gyl, 2.0 mmol), was
treated bswitt uedtetvahytirofaanor (5l esblbtﬂm | e B dfuorartimethyl-1-[1-(4-

cyarﬁ')?ét@ﬁ(m 2?H Egaﬁql”ﬁp&‘g%eﬁglﬁ? '3rlﬂh Po-9H@ éﬁ‘zﬂ‘nlﬁ’éﬁoﬁ:b%n@ (D30,

oro

70mﬂep pmaql} }‘%l;|2h gt §5y fmperatpis. otgpgrggufe q@@atura?ed aqueous
solutigr] ¢f| Renphehesaibanyd exictad withudeldarenejhane4Thevorganisdayed was dried

(Mg%@QOé\dipﬁ@tédJ aA0 Ypoified | by Gﬁroﬂnaﬁ)gre%f@r@log §ilidas 0srI% GhéBlanol in
dIChFO é?ﬂétn ﬁﬁ'@ il\ﬁ‘gnﬁc;nr%lto g?/ QlﬁgBBHE 53%*@31 lgolg%d as the
hydr Iﬂortge sa rom dleaertLer mthe or ns!

' Nmmglrsanoss HEDIMBON 1 [413H; e}, raawﬂmmbmmmﬁ (BH4dpi=2Hz),
2.8 (2 nt)i3y (QH, Im), 3-3(2my di)p4 BHABINA) T 8424] d, 258128 10.3 (1H, bs), and

or [ ;
. 66( te rar\ﬁmémfnb I—étg?/s}g%t qlsce mbliﬁgpps relcgllﬂr?yl] 1

- di hy dro 2Hbenzi m dazol 2-one 4-Fl uoro-6-nmet hoxy-1
Al ﬂﬁ NMR@r@tqoaﬁWﬂbWMWwﬁmnesﬁpwm pi peridinyl]-1
, 3-di hydr o- 2Hbenzi m dazol - 2-one
All pﬁblﬁ:‘a@bﬁé Uiy BB Rt lirmktea [td patents and patent appllcatlons cited in this
specnf%%@csrLg%;y Hé %ﬂbeﬁgr?éﬁji%&edﬂ' %}?’ rgfciregﬁ% a%})fc?%cﬁy in %d).galf ;M:)&; %tlon were
speCIf[c§lIy a (éthcg\ﬂw ¥-indicated, ,tca,lqe4nxggr|yo i Berefefengs perein as though
fully sgt-fdithydr o- 2/ -/ - benzi m dazol -one
4, 5-Di fl uor o- 6- net hyl -

The aéﬁlllézgﬁ&h&l \Xllﬁ%@é%{‘zs% nﬁg)" béﬁrdacga ré}urs]ﬁé%pn gbagfarﬁ?% bg:;{aé/cs las a basis for

pnorg)m i a{e@geqthgfr @py subsequent application. The claims of such subsequent
application may be directed to any feature or combination of features described herein.
They may take the form of product, composition, process or use claims and may include,
by way of example and without limitation, one or more of the following claims.
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6. A pharmaceutical conposition conprising a conpound
as clained in any one of clains 1 to 5, and a
w@barmsoeut i cal |y acceptabl e carrier thereof. FCT/&B2006/003590
conmpound as clained in any one of claiml1 to 5 for use
in therapy. 8. A conmpound as clained in any one of
CLAMM&ins 1 to 5 for use in the treatment of a condition
whi ch requires agoni smof a nuscarinic M receptor. 9.
1. A 9\0 uﬂd%?f&hﬁlar@%r:‘arhaﬂws@loﬁe‘?ﬁerg&a' me 1 to 5 for
use int treatne chotic di sorder or
cognitive inpairnent. 10. Use of conpound as cl ai ned
in any one of clains 1 to 5 in t% manuf acture of a
medi canment for the treatnment o condi ti on which
requi res agoni smof a nuscari nicaML receptor. 11. Use
of a conpound as clainmed in anyj)one of clains 1 to 5
in the manufacture of g nedi carent for the treatnent
of a psychotic disordef~gr~cagnitive inpairment. 12. A
met hod of treating a cqi ch requires agoni sm
of a nuscarinic ML recd®eptdr ”Nhl ch conpri ses
adm nistering to a manmal Rin need thereof an effective
wheagimunt of a conpound as clained in any one of clainms 1
R*id fluotp; 13- A nethod of treating a psychotic disorder or

5con e | whi ch co rls ad ter

R 1§ S o PRRGET Mronh. Sfhed ERR) T by R B Yuone or
morg dWsﬁan atoass, Chiai atexyi ANGS.c Gikaxy Suhstitated ovith oret or more fluorine
atorpg;ocess for preparing a conpound of formula (1) or a

R® $3die@¥d %hvﬂ)% & rl?eéﬁa‘ﬁt) ‘?ﬁegﬁtl @edclllhn éﬁhggﬁ \/\HHE& » withiohB or more
ogy

fluo@{ﬁ?%t[%ﬁ%elggﬁﬁ?g PﬁYFEa V'I q}as tH eéi QIREMEYe fluorine atoms,

C1.¢ fativonyipad Ci.4 alkomtbetltntadwth enecorgraa flumdnesatonnsf anted i n

Q isHyaioged or @,..alk@r oup convertible to R4, RS’ is a group
R5 as defined in claiml1, or a group convertible to

and R6' . is a grou R6as defined in claim1

r éhﬁofewpér%qce{d@q 153 HRSSIE BhadP SEREATAT RsHoupRy chioro,
brom@dfumrcp ve1.@lkiyly | Gitstl; smdtuted with one or more fluorine atoms, and C;.

satkoxy.

3. A compound according to claim 1 or claim 2, wherein R°® is selected from chloro,
bromo, fluoro, methyl, ethyl, isopropyl, cyclopropyl, methoxy, ftrifluoromethoxy and
trifluoromethyl.

4. A compound according to any of claims 1-3, wherein Q is selected from hydrogen
and methyl.
5. A compound according to claim 1 which is selected from the group consisting of:

4-Fluoro-6-methyl-1-[1-(tetrahydro-2H-pyran-4-yl)-4-piperidinyl}-1,3-dihydro-2H-
benzimidazol-2-one
6-Chloro-4-fluoro-1-[1-(tetrahydro-2H-pyran-4-y1)-4-piperidinyl]-1,3-dihydro-2H-
benzimidazoi-2-one
4-Fluoro-6-methoxy-1-[1-(tetrahydro-2H-pyran-4-yl)-4-piperidinyl]-1,3-dihydro-2H-
benzimidazol-2-one
4,5-Difluoro-6-methyl-1-[1-(tetrahydro-2H-pyran-4-yl)-4-piperidinyl}-1,3-dihydro-2H-
benzimidazol-2-one
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- process (A2) which conprises reacting a conpound of
formula (I'l1) with a conmpound of formula (1l11) in the

w@e@sesoes of a source of cyanide to formthe CRENGB2006/003590
i nternmedi ate (XXXX) which can be reacted with an aI kyl
Gignard reagent X to form conpounds of fo

6-Cygheprenyr4vitveral-h1-fatrakydgo-gHpy RredYird-Rirgridiyl-1i ?nd@vanorRH-
bendimidzzok2-gneup convertible to R4, RS’ is a group R5 as

4,5- éﬁiubfbeéime‘ﬂwﬁ 1%‘; gﬁ-ﬁleftmteﬁaﬁ&fd%] FH%%FB%@L&P-QL pérﬁi@%n,:ﬁi@ihydro-

oM. i'ned i'n c
t& o oqeo R6, and Q is hydrogen or Cl-6al kyl ;
andynder condl tions suitable for Gignard reactions; and

salts afd saesss (hByeothi ch conprises fornula (1V) with a
conpound of forrmula (V) ol g (V) wherein R4' is a

ined in claim 0 convertible
0 o a8l e rcc o Eapili B GRS gnone of
clalrgss b dp Scantva pharplagettisaRbaccenthbRecarderdheyeolip R6 as
defined inclaim1, or a group convertible to R6, Qis

7. hy Q\r uRl agjda%{eg sk a fcﬂ\% o¥ c%ﬂ'ﬂ 1\(0 %%rhu{eqﬂ rtlfesrgw

| eavi groups op inert so
optlonally in the presence of a base and optionally
8. wi tthcdmepaundgs claithed iprany ems of Claimiil dh Sciompse gethe treatment of a

condifi@pi AR teqUired agMHAWRE nfisch@iie, fedeftor, Wi th a
pal I adi um or copper catalyst (VII') to effect an

i ntranol ecul ar cyclisation, wherein R4 is a group
as AdEMRRINC; 35 dlaimesh in anyong clips d dAvetor uBe & the tmﬁtment of a
pschR@‘tlc dsoaiegpocqgn%easpaiﬂﬁen’ted inclaiml, or a group
convertible to R5, and R6' is a group R6 as defined in

C) Uk gl BB BYFTAABi e 1 i I R of e
meq'qsmﬁnt N tb@ geaimantof pagaaditigh avhic Eeéélé%ﬁsaqusmmf @hmuscarinic M,
receptrpris a (V1)

11. Use of a compound as claimed in any one of claims 1 to 5 in the manufacture of a
medicament for the treatment of a psychotic disorder or cognitive impairment.

12. A method of treating a condition which requires agonism of a muscarinic M,
receptor, which comprises administering to a mammal in need thereof an effective amount
of a compound as claimed in any one of claims 1 to 5.

13. A method of treating a psychotic disorder or cognitive impairment, which
comprises administering to a mammal in need thereof an effective amount of a compound
as claimed in any of claims 1 to 5.

14. A process for preparing a compound of formula () or a salt or solvate thereof as

defined in claim 1, which process is selected from:
- process (A1) which comprises coupling a compound of formula (1)

H
N

8’ Q
R N
R¥ N>:0
R H )
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with a conpound of fornmula (I X) wherein R4 is a group

R4 as defined in claiml1l, or a group convertible to
WR4007B36715 a group R5 as defined in claiml, OPCHGBR@{003590

convertible to R5, and R6' is a group R6 as defined in

claim1, or a grou& convertible to R6, Q is hydrogen

Wmuﬁcmnmxaﬁm&ﬁrmahdﬂ is a Cl-5 al kyl group by heating
in an inert solvent, fo anpl e xyl ene, followed by
reducti on of the piperi i ne doubl e bond; and - process

(E) whi ch conprises reagtion of & conpound of fornula
wWi,th a rea ent/corrbl nati on of 'reagents to effs\é%
Whef%%ﬁr foRIPrRAY dafiperimelaint 1.cpaawR CQWF"“H‘Q) aR ip @ group
R? asrdefinebInedaitat, ot yegrospcomertivkdhier RS, rariddRY B sagr@up RS d4defined in
clairﬁRg , Igrgé gn%%ﬁ cbﬂvé?{uﬁ}é 3 RS, Lﬁﬂe@ccﬁuﬁ%ﬁa?@nﬁﬁg fol Ridgicive didation;

g group R5 as défined in ¢ , Or a group
andconvertible to R5, and R6 is a group R6 as defined in
- predess (A\2), wiieh gogptiegs reaetingra cemeours! gtgfornairia (k) with a compound of
formiujedtiin gretheqresehc af ksburca i cyarfidediogfemm (He) cyahb Gitermediate (XXXX)

whlc‘ﬁq{EWde%a A}HH @ntﬁ%}n)acl) pbﬁ ﬁar‘a‘?%%%ﬁ gﬂc{xntfog{)ﬁf !rcné’nffaa%r{rd)s a?f formula

| wherein I's a gr
(). group converti bIe to R4, B is a group R5 as defined

inclaiml, or a group donwertible to R5, and R6 is a
group R6 as defined in cda¥ym 1, or a group convertible

to R6, Qis hydrogen or_pCl€Nal kyl, and Z is hydroxy or
a | eaving group under @al Kyl ation or Mtsunobu reaction
condi tions; and option y ther daf t er QMBYr any of the

above processesR vi ng any protecting groups;

and/ or - convertjﬁwﬁﬁ)ound of formula (I) or a
salt or sol vatRfhe eol to anot her compound of formula
(1) or a salt or sdfvate thereof. 15. A conpound of

formula (11) or a sal 8¢ solvate thereof:a conpound
of forrmula (XXXX) or a salt or solvate thereof: a

wheRHTRALh RY lg Q FBU "’R“(a{s\eefféd th &QH r asg%%aa&ﬁwéhﬁf SBR R is
a grwpelgn%f (lije neg in clalm or a group convert%?e %o I%r R%'is a group R® as defined
in claim 1, or a group convertible to R®, and Q is hydrogen or C,.salkyl; under conditions
suitable for Grignard reactions; :

and

- process (B) which comprises coupling a compound of formula (IV)

R NH
:

with a compound of formula (V)

V)

wherein R* is a group R* as defined in claim 1, or a group convertible to R*, R is a group
R® as defined in claim 1, or a group convertible to R®, and R® is a group R® as defined in
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or a conpound of formula (X) or a salt or solvate
thereof: wherein R4 is a group R4 as defined in claim
wQ@200003&@1gr oup convertible to R4, RS is a gr oupCREBa®6/003590
defined in claim1, or a group convertible to R5, and
R6|sagroupR6as defined in claim1, or grou
Clairg G\t € P BOMREIDIOI Q) iehydieaPn A redligie andsiamd Y both

represerd lé@dng g®ugs @pflonally in an inert solvent, optionally in the presence of a
base, and optionally with heating;

and

- process (C) which comprises treatment of a compound of formula (VI)

o
o
oy O
rR* N/”\N
R* H H (V1)

with a palladium or copper catalyst (VII) to effect an intramolecular cyclisation, wherein R¥
is a group R* as defined in claim 1, or a group convertible to R*, R% is a group R® as
defined in claim 1, or a group convertible to R%, and R® is a group R® as defined in claim
1, or a group convertible to R®, Q is hydrogen or Cysalkyl, and Z is a leaving group such
as bromo, iodo, chloro or triflate;

and

- process (D) which compriseslcoupling a compound of formula (Vi)

R® NH,
R® NH,
# (Vi)

R

with a compound of formula (IX)

N Q (1X)

d CcoRr

wherein R* is a group R* as defined in claim 1, or a group convertible to R*, R® is a group
R® as defined in claim 1, or a group convertible to R®, and R® is a group R°® as defined in
claim 1, or a group convertible to R%, Q is hydrogen or Cysalkyl, and R is a C,.5 alkyl group
by heating in an inert solvent, for example xylene, followed by reduction of the piperidine
double bond;

and

- process (E) which comprises reaction of a compound of formula (X)
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R NH
R5'>;j[ c OzH (x)
4

with a reagent/combination of reagents to effect the Curtius rearrangement of compound
(X), followed by intramolecular cyclisation; wherein R* is a group R* as defined in claim 1,
or a group convertible to R*, R® is a group R® as defined in claim 1, or a group convertible
to R5, and R® is a group R® as defined in claim 1, or a group convertible to R®, and Q is
hydrogen or C,galkyl; and

- process (F) which comprises coqpling a compound of formula (XI)

8 H
R N
. =0
R N
RY H (X1

with a compound of formula (Xil)

Q
C)Q o)

z

wherein R* is a group R* as defined in claim 1, or a group convertible to R*, R® is a group
R® as defined in claim 1, or a group convertible to R®, and R® is a group R® as defined in
claim 1, or a group convertible to R®, Q is hydrogen or Cysalkyl, and Z is hydroxy or a
leaving group under alkylation or Mitsunobu reaction conditions;

and optionally thereafter, for any of the above processes:

- removing any protecting groups; and/or

- converting a compound of formula (I) or a salt or solvate thereof to another compound of
formula (1) or a salt or solvate thereof.

15. A compound of formula (ll) or a salt or solvate thereof:
&
R®. N
; =0
R L N 0
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a compound of formula (XXXX) or a salt or solvate thereof:

.
R N
oo
R® N
4 H (XXXX)

R NH
" NH,
R4

8. z
g
Q
+ H H )
or a compound of formula (X) or a salt or solvate thereof:
Q
N Q

R" NH
RS';@ C OZH (X)
Iy

wherein R* is a group R* as defined in claim 1, or a group convertible to R*, R® is a group
R® as defined in claim 1, or a group convertible to R®, and R® is a group R°® as defined in
claim 1, or a group convertible to R%, Q is as defined in claim 1, and Z is a leaving group.
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