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Pl PERAZI NE DERI VATI VE HAVI NG AFFI NI TY FOR THE

H STAM NE H3 RECEPTOR BACKGROUND OF THE | NVENTI ON The
w@r@smsi716 nventi on rel ates to a novel piperazi PET/EP2008/061664

derivative having pharmacol ogi cal activity, to

processes for its preparation, to conpositions

containing it, and to its use in the treatnent of

PRER AFIOE QER“(ATMEWW&AEFW%F@&'TSHE HdHTAMINE H3 RECEPTOR
coghnitive inmpairnent e.g. in Alzheinmer's disease. The

hi stam ne H3 r ecgpl GRGURDE‘@PWRIV a% ressed in
the manmmal i an central nervous system W th

m ni mal expression in peripheral tissues except on
The peesshtipentien relatae tovasoVdl epemzite ddrivativel @98, ph@rreactdogical

atlvay, B eRIcesSHE for ﬂsgpreégrﬁtlér&fé corﬁéééltﬁtﬁblc@ﬁtaﬂfnd‘@ and to its use in
theq‘r‘et%ﬁ%gﬁts%pgur%%g r p%g gr?b% s%ro%h Quc%t ﬁltl(l? ﬁt{}gaqr‘?nent e.g.

ransmitter r
In/AERINGT DHISERYr er ent nerve popul ations, i ncI udi ng
hi stam nergi ¢ and chol i nergi c neurons (Schl i cker et

TRé hlstaH%’F‘iB redehista re@bhﬂ}anﬁ’ﬁéﬁﬁ?@é‘s‘éﬁ in the MaBmbidn eentral

n?&gllfst Iﬁ% l{%N%fn Wlt¥ min mna\‘? Ie% (%/n %?&enghggﬁs{gﬂ%#%ctegpon some
synepathelic W%V%r(hﬁlHSaﬂf é/as(1 %%ﬁ)hTrﬁgd% Reargwcebeal 18.0t4el83and
Abtivapore ahipsl sgcepirebasdledtive @aggnistsi oo histdtniod egsallte tn tak inhibition of

néﬂrgﬁﬁsmlit& reIEB@e fF'bl%taa\erl@?y 6f|%|ffe‘?é>rﬁ WéR)’e P gfatléﬁé”rﬁzllﬁlﬂ%

7 S
iR ang AR bpubns S Bl SR Toe, ilore: Rl
Pharmnsst Bal 21 $heAddidnriatly, \/'é wérﬁrmﬁdfv Hyo plugisemeve shen that H3
atﬁtﬁg@ﬂﬂ@ icah fac(lieatg netifotromsnigen dase irofraimres $uch as the cerebral

Ié\%é??&'rﬂ c@ﬁ’]g %el%’v)’g’ril%ct)br fitRH& @tnog%eét%i/e' gt@% dinngns PRstamine
SEPTdioe el 319 BRMeGvaD. RoR 28 sade, oEfD > wreover.

a@q;m@eaﬁfrfep@ts iglthe Iltgljggggjwav@gﬁaonst@t@d the Regnitivedenhancing
profértisb o) H3 Bhtagbhistsasigh &idperdrriae PdisienprdpagelpiosiarGELGT-2331) in
c@%aﬁ%oaéwhmuhﬁ% tL%HM Chcf’i‘cen%tslbWb%cﬂe%B‘?m ort> %leVhitd plus maze,

a%‘H‘r‘ﬁ'ﬁ‘ﬂ”s‘% Meveldeskandpassivg gvoidanred G %@Pﬁ'afftﬁ" o' §P9)yBelaay- Brain
Reﬁpﬂ)dvé@l? pes)f dihednistamiot Haeseptor ariegdnigt IGHM 18§254 inhibited

[FH0R -t @ hRE rAid b @RivobaRig/if tiR Rt aéﬁ&@folld\ﬂﬁgbrdlraélﬂmlstratlon to

R Shy HEGHA) aeaP@oSegqu%%@paﬁcg@%kcgrg% 3h ke ifolng cogniion

paradigss: Passive. al’@@@r‘?e Wﬁﬁ%’é@a@apﬁlegﬁfﬁﬁ‘&'t‘t'qnh%d AdRndipngset shift
(ADt Blgdmirst &t ahnd/Rirarmacar 5. dgemps RO0T G211 (B) bE)3zs ! ).
for the treatnent of cognltlve i npai rnents in
eur l,ogi cal eas h as, Al zhei.ner's di sease
PR el BT B 0B o s B iR sscrn B feeru
fO(r @eatk@tr@p@ttm cggmﬁl\feya)pagn@msd@ asgurglogica| digeases such as Alzheimer's
disesmenarayietatesdurdddgedecitioz dipamnigr. derivatives having
affinity for and bei ng antagoni sts and/ or i nver se

V@g@@f%g&fiﬂh AhXIjE)S F%?B {Ilg’glge%i) %lesgl%ges a series orm benzoyl substltuted

diazenany oisyivatives haying finity ey ding Leing/antagoaistvand/ ¢igyassreagonists
of the istamnivié Hi3aredpiolt d=xhmple 10 oAV O 2005/040144 A1 discloses 1-

(isopropyl)-4-{[4-(tetrahydro-2H-pyran-4-yloxy)phenyl]carbonylthexahydro-1H-1,4-

diazepine hydrochloride:
O FN/<
O/ \©\(N\J
[¢]
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di azepi ne hydrochl ori de: WO 2004/ 037801 A 1 (Janssen
Pharmaceutica, N V.) discloses a series of piperazinyl

waeadsEarepanyl benzam des and benzot hi anm des RET/EP10h&061664

ability to nodulate the activity of the histam ne

receptor, specifically the H3 receptor. WO 2004/ 101546

Al (Gaxo Goup Limted) discloses a nunber of
V\(%Q@%/OW&%M (Jergseo mprimatepteaN-Me disslosgaa isores efpiperazinyl
afdipegpaniy Neendamitich any Ibpnidthiadjdedivathea paaeiliges moaiuiatethe activity
of Y hRRerRhE Fdtichor | YecBsliylige RE résiipagoni sts and/ or

i nverse agoni sts of the histamne H3 receptor. WO

03/ 004480 A2 (Novo Nordi sk A/'S and Boehri nger
W IHE o6 Mt el Gl GriesP Lipind) digr'eesona éﬁmﬁe%@ﬁp'égr'%'ﬁe -4-
cabbwl)rmlmredmp|dpmraduzesner$d goirebridinezaparhersy HAVAdgzbpard degivatives
hafidd &¥iiy ﬂ)paﬁ(hSelﬁqﬁﬁt%gblﬂ@ts HR dfof HeBiseragoREIsE thel bARIhe H3
el I:|E I'NVENTI ON The present invention provides a

ound or salt thereof, which has affinity for, and

vvh| ch is an antagoni st and/ or i nverse agoni st of, the
WD §8/804489 AB(Nwodyirdisk AThangBesiainger ingelheinointgrnationde@mbH)
disflogesf d s&lesas @@&‘dtltuted piperazines and diazapanes having binding affinity to

thi” rﬁétarm}%*l-}’é f%"c?p!t -4-{[4-(tetrahydro-2/-/-

yl oxy enyl ] car bonyl } pi perazi ne or a salt
thereof BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 is
an X-ray powder diffraction (XRPD) spectrum of
crystal | i ne For BRIEPSUMMARY OF THE INVENTION
nmet hyl et hyl ) -4-{[ 4- (tetrahydro-2/-/-pyran-4- onxy)phen
I]carbonxﬁ%plpera2|ne hydr ochl ori de, expressed
The praseniintaRyor H@tvtéﬂeaﬁﬁo&oo(“f‘ﬂoa%?jtr@%@?f WA Q?étaéf'rhté&or and
which is an ditbforasitandier avessi aggnisbpipthe Hdahnegftikreckptat.pha)
X-radiation, with a step size of 0. 0167 two-theta, a
Tﬁé nPetsgﬁrin\?‘etn?gn ?{ov%eg' |6\%ffg §% asP e1 l(lf’:l t@ﬁj—%—l{[ Ate}gah%ldro -2H-
pﬁéﬁﬂe\ﬂowoﬁrﬁ‘&'&amﬂﬁ‘yw@@@?'@pect rum of crystal line Form
2 of 1-(1-
nmet hyl et hyl ) - 4-{ t et rahydr o2&/ - yran-4-yl oxy) phen
yl ] car bonyl } pi pe¥azi ne h | or'fde, | expressed in
terms of two-the | eg o degkee m d obt ai ned
with a diffractoneter &sing copper ?T%gper K- al pha)
X-radiation, with a step size of 0.0167two-theta, a
O;éggtmgrcﬁtep of 3 1.75 sec, and using a sanple
nounted on a silicon wafer plate Figure 3 is an

overlay of a portion of the XRPD spectra for
crystal | i ne FOBRIEF PESERIRHEONOE JHE DRAWINGSM 2

(bot tom of
é"ﬁ{' C%OI(I&%IBBE% r%%f%?@fs m% Fo'Em 1 of1 -(1-
tm@{ ?rg'[wdéﬂ R ST i G A our e

hy;drydtkaldeg amrﬁsﬁemlat&nmsbf fwio-theta angles (in degrees), and obtained with a
diffractometer using copper Ko (copper K-alpha) X-radiation, with a step size of 0.0167°
two-theta, a time per step of 31.75 sec, and using a sample mounted on a silicon wafer

plate.

Figure 2 is an X-ray powder diffraction (XRPD) spectrum of crystalline Form 2 of 1-(1-
methylethyl)-4-{[4-(tetrahydro-2H-pyran-4-yloxy)phenyl]carbonyl}piperazine
hydrochloride, expressed in terms of two-theta angles (in degrees), and obtained with a
diffractometer using copper Ko (copper K-alpha) X-radiation, with a step size of 0.0167°

-2.
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met hyl et hyl ) - 4-{[ 4- (tetrahydro- 2H pyr an- 4-yl oxy) phenyl
] car bonyl } pi perazi ne hydrochl ori de, show ng the
WG p@esEle r egi on from 4000 to 675 crrr . Fi gurBCHEPR08061664
Fourier-TransformiInfrared (FT-1R) spectrum for
crystalline Form1 of 1-(1-
nmet hyl et hyl ) -4-{[ 4- (t et r ahydr o- 2H- pyr an- 4- yl oxy) phenyl
tacthetso A yiMenas stenzef 3d . Ipyagcoant eringle samplgvneiteden a silicon wafer
plagectral region from 2000 to 675 crrr "' . Figure 6 is
a Fourier-TransformiInfrared (FT-1R) spectrum for

alline Form2 of 1-(1- .
bty R RynoTs Boton of AXRRR shesio o EYgIns§9pnLAgP) and

ciystaliibe frptrp @l(p@ttczmz)l afd-(Hydetbyethpli-4elbd-(tethahwidreg2 ftpgran-4-
yIsRBEherl|cdrbenyPRipkfMedlRfbchriGdd crrr . Figure 7 is a

Fouri er-Transform | nf rared (FT-IR) spectrum for

cryst alline Form?2

Fightay et FHripr-4 r?’ﬁﬁ”’(“t'@ﬁ@ﬂ&'ﬂ H)ARe YA fRrArXAtRding) fenl, of 1-(1-
metetabnmy4 }[m(tahraamrnél-mwiaroé%ylaxy)phenyl]shmmnyi@lpdrezme
hypd?S&H!I6ride, §Iﬁﬂh@%‘tﬁe %@‘Ct@@@glé@fr@%&%mto 675 citlgure 8 is

an overlay of I R spectra for crystalline Form1
(top) and crystalline Form 2 (bott

Figuger2 jget lﬁ%r@f fganstarmypfrared &t T- &Hys@pgtrlg’ppgﬁ)@ft]alme Form 1 of 1-(1-
metiyley) e (iH(fetranyabo2iH}Hpjirgre# gitixg phbyyllcaioh pipipkrazine
;ﬁ_d?@c‘!Ml&ﬁjet E‘I%vﬁlﬁ’&%rs%lectrﬁ%g%%h frBﬂ@O@@@@G?@crﬁm cml .

igure 9. is an overlay of the C solid-state nucl ear
magneti c_resonance (SO|Id state NMR) spectra, in ppm
F'@ﬂrec@ ipsa ourierrd rangfasmainirarep YF &) speg lﬂrarfcpn crystatiinenygm 2 of 1-(1-
mbrgtetiom)4-(i-(ibirGAydro-2H-pyran-4-yloxy)phenyllcarbonyl}piperazine
hra% orﬁfeh%/lllc)m AU %Eﬁ@fr@éwﬁi fiGm 'go@xé a7 dmyl oxy) phenyl

onyf p|pe azi drochl ori Figure 10 is a
scherre showi ng how the receptor occupancy of a test
Figorepoisradgurigr-U cpnstonati lafsared YF TR peciwm sarastalineviarg Hof 1-(1-
n’bh@ldﬂﬁﬂ)u@{[ﬂimétrbhiydr@-QV-Dpyr@aﬂ@/lcS(p}imbﬁyl}éaﬂjoﬁﬂfm;%ﬁrbﬂne
r [ abl e
hydr6ERGRfeS shc%mé %%%ct‘?éi'?&@&g Agltn 26982(2 GEE\G’ &

eceptor sit I ce ho cha tween

basel i ne, and 10 mi n, 2.5 hours, and 6 hours after
Figdre Shissanreverlanothe e Rt%)@ctr@mﬁpo/@mi,ne@rra ol @qdsnystalline
Ferim £ lsotion) 98 ng e-ntfthyleth§ipa gt (ter@nggotIapyrans- of the

yi8 %&éﬁﬂ%g&éﬂglp% I:é'lz E)OCCE|OgltH% esrrr%)gns Lgsthé sﬁgar%m‘geglon from 2000
Ptor occupancy of
1-(1-met hyl et hyl)-4-{[4-(tetrahydro-2H pyran-4-yl oxy)p

Figaryd.Jican besrisy Jop tee 3z solie-ditd haclbhohbgheetic rsinande (solid-state
N\’MRI)Qbébtrtah% n?stﬁ' Fyslarm%rﬁdrrﬂnl) torﬁ%ﬁd crystalllne Form 2 %ottom) of 1-(1-

i LR S bR o] pﬁggyﬁfé@owm‘f% eny

i de
jf@%ﬂ'@”% a conparat or conpound). Figure 12, graph A,
is a graph showi ng the average (nean) plasma

Ql‘f@:ﬁf‘fsraaédheﬁre%ﬁ&ﬁnnb'%ﬁ/ Ak receptor gccupancy of a test compound (“drug

ﬁ\tﬁmé: AL B e i e b o RGP i7 Hatfbah dookingBiding to

I Baie ther easenntration oh availablerreeanter sifes.c Netige hayaBa changes
béiw(aers opsadipy) anddtd ik, 2.5 hours, and 6 hours after administration of the test

compound, as a consequence of the presence of different concentrations of the drug
candidate in tissue.

Figure 11 is a scheme showing the pig-PET protocol to measure the H3 receptor
occupancy of 1-(1-methylethyl)-4-{[4-(tetrahydro-2H-pyran-4-

-3-
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(tetrahydro-2H pyran- 4-yl oxy) phenyl ] car bonyl } hexahydr o

-1H 1 , 4-di azepi ne hydrochloride ("salt B", a
w@ovpasEator conpound, filled di anonds), foll oWGEBD08/061664

m crograns/ kg i ntravenous administration to pigs.

Figure 12, graph B, is a graph show ng the average

(mean) measured H3 receptor occupancy tine course at
yipxyekenyilearopuilinipgragine hygreghloride {iselb Apivgthpetie resgpt indendion),
atidne-(ikopropsyj-£- {[|4l-(t§tﬁaﬂ$‘drﬁtzi-ﬁbyréh-mt-ﬁ(ﬁi(yl)@eh?l]caf’tﬁfnyl}ﬁ@dahydko 1H-1,4-
d|‘é’kéd?ﬁé1h§<ﬂ8cr%r%%3r%altf§“’§%rjnBaP ?ﬁﬁé@?ﬁ‘ms as filled

rcles, and no t as so and for "salt
B" a conparat or conpound (rreasurerrents as filled
Figueenthdsaphahds engrsih shiowvingsthel averade (mewr)) plespid ennicerfraion over
tirkfl OF wimmw@hylpnqﬁwm@uwr@mﬂ pyrahl4afiogiphehyisaksoniisiperazine
hydtbdnidd o‘eo( SIS : witli @, g%r& %Eﬁor{“ﬂ@é&dcr%e E%ﬁd 9?.@8 pyI) 4-{[4-

t'he avera na conc
(t?tlr%?Pé/d%%"’ bg@@gﬁ’%}y gt é‘?z?ﬁ'?ﬁe
hﬂbmfé@rldee(sﬁ@ﬁ(ﬁ j a/ecbryparetor '‘tempbouny, flnemﬂ'?mpnfw fothawving B
rrﬁt% rafk/kpligtkvendus SiniRRFadrad®i. Figure 13, parts C
D, are graphs show ng the average (nean) plasma
concentrat| on over tinme and average (mean) H3 receptor

Figetaura 9EdPht B2 gsnhshopingpbe ey erapy (egn) megsyregtH3 receptor
o¢auphyqy, tinses calreawat threeame paihtskugog en I2vige pighREAstady] aBd the

K, Fikgyrnﬁtea%ml ﬁtt&ﬁtblneﬁ)r@éang« aiﬂhﬁ'] HRYAERB invgrhtwnctH@bsurements
once

% i e8NS @t IfIP ldl an rt Ayt ccg(%mc% r ound
our é& i b RS § ST OO TR Ble SPe
(rF‘P?éUEFﬁ‘B%Ft%\m E'f?dg(é@f@%(iseé”@ ﬁ@dﬁﬁ s waslaas e fellowinmoh
midnogrageikgsntiXeamess ddninktatidh ¢f salét dryshk Bhylpjgss -
{[4-(tetrahydro-2H pyran- 4- yI oxy) phenyl ] car bonyl } pi per
Fliagﬁlvagﬁ %%ﬂr gxicag‘llp Iﬁﬁ%g E% rl)]%wmg]t ave ar:g&t(fh% RS pIasrwa concentration
oqm@n@@}d@@rageé(n{epn) Hg receptor occupancy time course respectively for “salt

A (omtyn, adswﬂnwn%—lpm;toﬁlﬁugdre;ﬂbg«@tpﬂw&rayd]acar bonyl } hexahydr o
-1H 1 4 di azepi ne hydrochloride ("salt B", a

-GPPE] B0 RS el Ao PSR ) PR Aok Rt
OY§r dinecRy %’e(ﬁﬂ?p(ﬁlﬁ’l@ﬂ) o[ r%pfortoﬁ@r@apy tifR cCenrsp saspectively for “salt
Bafdniyn,i asyshioen,in pard ofvRigote 1259raphsamaag@nl st and/ or

i nverse agoni st of, the histam ne H3 receptor. The

F@[J S‘Féplts ah%YIS%]?# iﬁg ﬁ rgv rentdlrva W8 Blagrﬁacgﬁ&ﬁ%t’lon and H3 receptor
QAR B P il Pl whieha teiaiapgic
geresated duampeas megswealentsdifionin gt Figuiesn 2 andr i, ordr(1phetbylethyl)-4-
{[4tefaRir612 HadyiRyH- )fyi%‘x{/fpﬂenyl]carbonyl}plperazme hydrochloride (“salt A,

w&ﬁ.ﬁﬁﬁ@&\égérﬂ |r?\)é|'n9(%rf ?é?fh T @E%!Qso E8y 511 b}o%lyﬁgfr{ﬁz}z' n
e .S as e
(SRR i PRI ?50 é% e
hmfamhormeét@dﬁawea mﬂp@@@p@mp@@rwﬁahtd}pngsgé@omh t ex
vivo binding studies and the Pig-PET studies
herei nafter), which suggest that

1-(1-methyl et i do\0esd RBTISRGE Pre hOERTIEN-

The present invention provides a compound or salt thereof, which has affinity for, and
which is an antagonist and/or inverse agonist of, the histamine H3 receptor.



10

15

20

25

30

35

yl oxy) phenyl ] car bonyl } pi perazi ne or a pharmaceutically

acceptabl e salt thereof m ght have certain suitable
wee@pest7ies for human pharnmaceutical use, in peCT/ER2MO&061664

in the treatnment of cognitive inpairnment in humans

such as cognitive inpairnment in Al zheinmer's disease.

In the context of this invention, reference to
The preseeltipyandomprovides [ ip a-frstaspeacty tH breihyisiinad-{[4-(tetrahydro-2H-
pyFablaopaxymirenylidaesongpsipéapinper azi ne (the "free base")

or a salt thereof enconpasses sol vates and hydrates of

the free base or the salt therdpf. I n one enbodi nent,

the invention prgvi dgs
1- (1- et hyl et hyl )-4-{][ 4- - 2H pyr an-
4-yl oxy) phenyl ] carbonylgfpripe hey”Tree base").

Because of its potential use in nedicing, a salt of
1- (1- et hyl ethyl)-4-{[4-(tetrahydro-2Hpyran-
°M§§@b 9¥$%enyl]carbonyl}piperazine is preferably a
pharmaceutically acceptable salt thereof, in

|rp&éﬁm.ﬁy#yaést§ CBrlﬂﬁﬁéTﬁ@ Bl b@ralnlisvraﬁ@&@;ma&mr%.g%chmmwlétﬁy]) 4-{[4-

&abeleP o UPBET LT RmOP ST B e P Prninn s has
emlwrwﬁtaaw @t@{y‘)csﬁ@nyn]ec%uzﬁ%;mw@@wrztmﬁé of h@'m%;étamme H3
retgpioobeaupboey (See the Ratrexiwidr oidiogsideies ahy thieoRigtRET stedies

héreindfte ALY glﬁgjb%@i tﬂéi fley. meﬁﬂ‘eﬁrﬂﬁ)ﬂ [ dctrah Riro2BOsRARLE,

VRSV IC RO RRe e e A B acB B0 gl Hereof migh
havgi w@m@ablglmmse‘or Iayp@? pfaﬁr@acwttcal Wren BRAriGiasinthe
trégtmeaneadhhitinainthairfinb arresdrsaoai as cegrimrasiphirasatie,

Eﬂ&h&?gbg@gg%lfonate (e.g. 2-naphthal enesul fonate) or
exanoate sa Such salts can generally be fornmed by

m xing wth the appropriate acid, optionally in a
Insthe cames of is swentane refqgn@ﬁ]t%*r@amietf\y@my@%{[4 (tetyakyidye-2H-pyran-
4iylypakhylcatbonyi}pigaradiee (thelfadectshsel)@r ageRmdreoficompasses

(ggéféé ghd h Tﬁgéﬂeg%f Madrdel t!atsé"& alty ﬁ@!}f‘ y followed by

ryl ng. invention Includes within its scope al

possi bl e stoichiometric and non-stoichionetric forms
Inodnet drebatitherst, ik investicoprosidesl 16 -nidibylethylgAt{[4ettetrahydro-2H-pyran-
4yl ypelem@ BB h Al fserante §Ré deasaskn). one preferred

enbodlnent t he conpound or salt is in the formof a
drochlor|de sa
chweﬁéttw@téﬂw uye i mpdicing & sahefdrd-eihye iy h-4all4 (tetghygro-2H-
pyrenyihyogiiienylldephque fipipenaeink ysipretdnaldy b gbarmbaqeliiadlly pctdptable

sATPIRBRYE P pavkiSlI AL peaaceutically acceptable acid addltlon salt thereof.
1-(1-Methylethyl)-4-{[4-(tetTahydro-2H pyran- 4-yl oxy) p

henyl ] car bonyl } pi perazi ne hydrochl ori d %
Ph@fﬁlﬂ(f%@&hﬁ@ﬁpg@'e *Gih agdition sisial 1f(&)mﬁth>6%thv -Gul4aligtahydro-
2 Hypyainad-yiorg phatyiicaryon @} piper dZircuinaluty hgdrgisitoadide (eey.For m 1
m%ﬁoWdY@dr%‘de‘)‘ é/ﬁﬂfcmo%de ?J‘& mw&ﬂﬁﬂo%ﬂloﬁ@éi)r S8R 8O phosphate,

des cr.
SliCC q,réqa}ll tés’fﬂ m te 4ac aﬁe proplonate fumarate, citrate, tartrate, lactate,

b%rt@@mﬁww@ez %@l’ﬁ%\tﬁ asp@rt@@pﬁwémsyﬁmrn@n;weﬁéﬁmtm
m@tH@a}’ldﬁ@f@hbl@[ ttlanesuifgnateDiphitdieneblifohatiee.d. Retaphtmafenesulfonate)

or ﬁé((%ﬁ&&b ls'aff%e QEL?({ realts frﬂgi%(%%@at%‘é @?mg(g[) I\}%}q{%\gﬁh the appropriate

aC|d optlonal y inasu a le soIv chasan organlc SO ive the salt, which
can be isolated, for example by crystallisation and filtration, usually followed by drying.

The invention includes within its scope all possible stoichiometric and non-stoichiometric
forms of the salts of the compound of the invention including hydrates and solvates.
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yl oxy) phenyl ] car bonyl } pi per azi ne hydrochl ori de, e.g.
nmonohydr ochl ori de, can be characterised by an X-ray

WEowdeso7dé f fracti on (XRPD) spectrum havi ng fi VRCDEP2008/061664

nore, e.g. eight or nore, e.g. all, of the follow ng

peaks defined as degrees two-theta angl es obtai ned

wth a diffractonmeter using copper Ka (copper K-al pha)
X-radiation: 6.4 0.1, 12.7 0.1, 15.4 0.1, 15.7

IQonk prefbrred enfbodiment, 9hd copdund kRait is i tHe form ot a hydidchloride salt,

1%5r&th tIerI) 4- (% ra y&r 2 HR );Fox S)ph% Nees p| Cralzlgﬁ
%%wam h/a@& m@éwgfmogmé R PR}\Q%G s 1?7%%?}1361%

25.5 Oldegreestvvotheta Alternatlvely or
addltlonally crystalllne Form 1 of

111 uje ety ”%*‘LP e R nigeregng
o%ﬁf B‘PP%Y : rﬁé %arﬁ‘at?ea%ﬁ%ﬂdl 9@‘&# FW“%'!?”X arcéyStg'“”e

fqmnmnhere mrflcfmaxb/torthal(r)e?RED)n tpewstamnesﬁblsm antially the

sane as that shown in Fi gure 1, expressed in terms of

T@g\?ﬁyéman‘%g%%rg %Isg :ﬁ)rr]ovqoe s?%yén%?lgcg%b{ Sf {1‘(e W“Lh&;&tr%ﬂ) -4-{[4-
(t%f?fwdroa?H@Wa”r‘hWQ?ﬁﬁép@Fd %rh@WW}P'p@FWWFQ@ qﬂéf"n‘? g,
rrroham)ai:d)cfhltorsied(hle;elrtdmr XiRpAtalbrEeledrmutt. peaks defi ned

herein and/or characterised by an XRPD spect rum

i_al I [ can

BBl RS O m B TErED LR kM B At ot i e
yiaxophenylearberydipipeeazine hydrasglosidereg. rgpnahvdrochlogde ran be
charaetbiszidebyaan X—e@)?povamd/dmracaloh I()é%fmﬂ;pé.t;trﬁgég tefving five @ more, e.g.
ei F? orthordPé §: alr h@rfolib%r{bgpéialéﬁl & IOHY- &S B-tRsta angles
ol&t@ﬁlgﬁ é{‘{qf‘ 1‘? IQBQ%E:{e erélrsmg C%E)Bgrt il(o\c/ ?co%pgrrK-a%ﬂ!a)t )I( -ra ﬁz:ll%’:

1- ( 1646t Bl B2 hyl0 1,454 #0(1t &d.7 adir - DBy, 4R-1 £ 0.1, 19.7 £ 0.1,
279 @x 25 e oV, heg;)rb@nyé(r}}gm%ﬁnm tﬂs@grbg%vﬂg;hbwl de, e.g.

MoNoAMGRG 0 -’raﬁﬁﬂ/\/ ? ?lfti%?l Eéét E ‘h% foIIowm two eaks:

sol i or rLer-Transtorm ) spec

subsg g g] PQg?ﬁé I5Ghdlegeees fue-t r}éeﬁ%vm in Figure 5.

Figure 5 shows the FT-IR spectrumof crystalline Form
A&erhatnleﬁﬁor%@a%h@ly e§8taMAe FoAAM 20 9Q 1 1nfetRyISthgIN-4L{[4-(tetrahydro-2H-

p{lgg gl ye )!y%h%ﬁgl‘lfcta &@B?%zge h??rogﬁlgﬁ&g %d%%n%gy&ochlonde can be
hrgagigrigsedyr <453y povder ,dlf%@ctlgn $KRPD) égqgtrum Yipstantially thgsame as
tmashcwn iorrigLae 1bexpatdsedddielns obmokthpeadngEs (adagreed) end obtained

i [ orm1 of
IR EHTRRISLY uohsedfhanphive oL nch

4-yl oxy) phenyl ] car bonyl } pi perazi ne hydrochl orid g.
'W@&W@‘J@Eﬂﬂ‘to?rvﬁé”m% EAMhé. eardriseribydee BRPE %QeCtrum peaks
defmed dhesdim tbied/nucHaeadterived mgtancX RRB apectaen §@stardiakbt tab same as

th@@ovﬁﬂﬁqilél}ﬂgﬁ hé’éﬁ &ga(ﬁ(ﬂ%nfa LI A8riges rf‘a@|ngsdé|ef1 to%taflr%rd with a

re onances

iy I8 G sigp i3 o55/075 T2 Al or oS g paston of
31.79 sepoRmore1 gndor Bsing 2 amglenoursad opg siticon wafeggiate.

159.10.3, and 167.60.3 ppm This solid-state NWR
Aﬁé’rﬁgﬁ\f’}e/wr%'aitit)f?éllyeé@gﬂliﬁe RErrRRIARH NG In&hyI8th] -8 HERGa N bro-2H-

99

pyran-4-yloxy)phenyllcarbonyl}piperazine hydrochloride, e.g. monohydrochloride, can be
characterised by a solid-form Fourier-Transform Infrared (FT-IR) spectrum substantially
the same as that shown in Figure 5. Figure 5 shows the FT-IR spectrum of crystalline
Form 1 in the spectral region from 2000 to 675 cm-1. The FT-IR spectrum can e.g. be
measured using a Nicolet Avatar 360 FT-IR spectrometer, and/or can e.g. be as
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for c observation, e.g. using a 4-nmm Bruker HFX MAS
(magi c-angl e spinning) probe at a tenperature of 296K,

W@rwWho807¢6 g. using a spinning speed of 8kHz. DeCEHER2NS/061664

e.g. be acquired using a cross pol arisation sequence
wi th side-band suppression. A relaxation delay of 10
seconds can fe used during scanning. In one
measiral abhem 1 b2 pyidt wshlubien. ok varationsan beallpwed frieash peak of
alseithsbani-1ally (e.g. 60%or nore or 70% or nore or 80%
or nmore by wei ght or nDIarity) in the forn1of
stal l'ine For taI ity.
Aot Rbisrirooamyocrabing Eeren o {irsan Rl betianyaro-2n
pyra(-#-yiexyhghesylioarhongipiperagine thy ditegblpoad e iy mzamohydrochloride, can be
cr%ry&t@e@ébnﬂem@d saldbastsl nugieREAgh&R rby&faa@@kwuu@mte RIMR)
ﬁPMfJ E@h[hgHblg\?nng((%gh?%ﬁ]ﬂlﬂsefor el r\é§{>r?elncle£‘§ 8%%? 30)410.3,

[T ne

3}1- %ér%? S b Srbile’ ﬁﬁé‘r%%ﬁﬁp é*ai¥5? &R Q4 hgP-440-3,
1tﬁ— 3*30 al 118rfe0Fb 138 30,801 Th21fhg, @&o&nsan 10.8garahtege.3 ppm.

Thi8 sbRI- é’tbteq{I‘MRosp‘ébl%rﬁgﬁn fdr @xEMbRIIOSHIARED 8 a #éGuency of 90.55MHz
fo?m?to% rjvgfont, %gw 286[44mm I?értu}(gr HIé)r(g/IPZ?_'(_mayqjc an%e spinning) probe
aty‘il' WEW‘C]Z@ r}ep)ﬁil ﬁ’éf”@zq WW%?WI%WH% Data gan e.g. be
acquireti yding @hdross phégrisation beyuehes with sidedadd byp@rassier. ak relaxation
deayeefo shdohbgsid %‘ué&ﬁﬁ%g%@§ﬁ4lﬁ?‘m having five or

nore, e.g. eight or nore of the follow ng

peaks defined as degrees two-theta angles obtained
Ir\/@rteherabqsilmemta@@dwémhlouéq? fiyt efdpe Evertion(is sphrdantially (g H0% or
m¥rek el 0% bol’moreﬁorfBO%)odmorelﬂj Weight dr moléﬁiy)4m tike form ol Bry8talline

Ferﬁlhn t%gmgof&yétal’g I‘It?[ (or’ 22 % 80 (])_) ’25281.8 10- 1

and 27 O 0.1 degrees two-theta; provided that the
X-ray powder diffraction spectrumhas the follow ng

Thavmveeeslso2ftolidedcrysdrige Eemm w1t (hehahylemnd)-al{{db@strahydro-2H-
1

p)i?t QES/I@Q dwe \%I](?aflbo g&P&rg%EP h?& ﬁl}‘éﬁ?é{éﬁ ?non,gh}/dro;éhlorfde

(herginaf F‘?ét‘?ﬂﬁ gt ’Pﬁ/F?mll P{4-(tetr ahydr 0- 2Hpyr an-

4-yl oxy) phenyl ] car bonyl } pi perazi ne hydrochl oride, e.g.

WiBBEHPIsdUnabydesorg, aiayéwmreafr@rﬁi 2h ;se%ms Ryoeaioré I ay
th%%gcﬁfnaﬁﬁvi "é]‘f’;‘\?])leqﬂar( %%D)EB Ilngﬁi%g% r1un}1%H aé/gj\; r{aYn é(ﬂ/%]ntages in

ure
relation e stosaden fresiat '%a'&‘#@rr‘éi?s) and obt ai ned W|th a
di ffractonmeter using copper Ka (copper K-al pha)

CP&'sfeﬁ!meaianQ ofI 1'3(10r'ﬂ8th9l %14U§41(tetré}{y)d$6 Q.‘-IldyFbﬁh gorm 2,
rrz]alct nyl ra e)% Arochi I%rum ea fochiof] dcan be
APRATERP G Bibsl e Botad MGC o R gl bl
Cwﬁ@%ﬁﬂdu by aryxf%p%mé ds%aqt'ﬁat(XBRQmpqqtrum RAYing Tive og giere, e.9.
eigbt @ddore] @nadll, pf thbdslbedrey pextd dafindtbad degyréesctvoethétaianglds
otainBd itflif diffraElorIERL R sindHoBBerk @ [ @Bp s K%Ipﬂfa) QJrQ&QtYOn
two-Lhel &4100, § §351, AL 8, Fo by T1PRI735%P B0+ 0.1, 21.8 £ 0.1,
21.9+0.1,23.5+0.1,24.65% 0.1 (or24.7 £ 0.1), 25.8 £ 0.1, and 27.0 £ 0.1 degrees
two-theta;
provided that the X-ray powder diffraction spectrum has the following two peaks:
20.0 £ 0.1 degrees two-theta,
and either 24.65 + 0.1 or 24.7 + 0.1 degrees two-theta.

Alternatively or additionally, crystalline Form 2 of 1-(1-methylethyl)-4-{[4-(tetrahydro-2H-
pyran-4-yloxy)phenyl]carbonyl}piperazine hydrochloride, e.g. monohydrochloride, can be

-7-



10

15

20

25

30

35

3 1.75 sec or nore, and/or using a sanple nounted on a

silicon wafer plate. Alternatively or additionally,
w@eap9037hé ne Form 2 of PCT/EP2008/061664

1-(1-met hyl et hyl)-4-{[4-(tetrahydro- 2Hpyr an-

4-yl oxy) phenyl ] car bonyl } pi perazi ne hydrochl ori de, e.g.

nmonohydr ochl ori de, can be characterised by a

chaspgtedgedrin FroXrayepovites difrastion IKRPRY sppctrPm-guRptaspllytthe game as
thatiSisdvanih iR Ury 2t o recae it at twaohen dngldsi (hudegrebs) and obtained

WEIH Igyfﬁ%&orﬁg%%sﬁp%o@érlﬁ Bﬁﬁér%%f?%))@ k! 1 ne _Form

the spectraf region ron1 cm . The

FT-1R spectrum can e.g. be nmeasured using a Nicol et
Infergt emnb@BoemTery Rakipe € oo detharactensed by toaXREDgspebisurapeaks
déRRE Welsin ahd/ér @rfﬁracter*i%fed%ycéﬁﬁ\ XRPD 8p&dthin @urbsta‘htl‘éW’dh@tsbﬁ’ié as

th%?@n&)% ﬁllzlgﬂ}?? 28 beg?&(gt ﬁ&l{(cﬁgr?%eﬁégd assrfal&ﬁ ;08 'r_)i)ta?r‘%i with a
diffaciarelersiNg# SeRpZP.f D 1@7 VR IRR1 RS PEAIPEA LM per siep of

3%79Bea90mbenyh@oauﬁmmyB?mpbﬂnazﬂﬂEOM9®ﬂmcmM@&x@@kee g.
nmonohydr ochl ori de, can be characterised by a C

A%tﬂ/e&}o@:aﬁdﬁ%ﬁ&@?% ﬂngﬁ?fmoeo?nggﬁegh |§tﬂ}/' Qﬁfé [fanydro-2+-
PYrRR-4rd@riisewicarbagypiperazing hydroghloride, £c3. snonghydygciyoride, can be
chEpadtlrised bt Sflid3orndBoutierd rarsforirOinBared@FBIOR Bspedtrdmdb&tantially

thlaQ%n‘ﬂaoasgt tleh%mﬁ% BigulelB- #%u?e 7 %I?’c;ws t%g Fa'»IRls’-Jp%ct?’Qm%f crystalline

8q
Fa T e BAfY Estlatiton 2800 ko SR Gnoiod e SNy o- be
mggsEsN/Hping GrNigoleiAvatas 460 &1 - ResrgClromEteg and/r gan Braske @s
midB(rb#\St 4 omgl or zlnrgl'bre%plundm ny ) aieatioheantbeallbwaprr abcti peak of

+9gm219gggh a%nldllé?ﬁw g. using a spinning speed of 8kHz.
Data can e.g. be acquired using a cross polarisation

sequence wi th side-band suppression. A relaxation
Atirnatjvedf or egldisieadltyd erystahing ot @@f dui inmgih Wetamir - (tetradrydro-2H-
pyrsa4otddydshedi gl abdnyDbipédagine myerdthlonde; @y, sworoadrgciieride, can be
C%Q&E%gd' é 5@0@1 stgtg Qfeam%\ﬁné’trc rggcf‘raﬂ[:e gglilf -sfite W)
I &

@qgrmav OWing o 8 %#Q, ,ﬂfg 5+0.3,

PIVing SeeFYRESIS (o5 T pnanios
3@)6t®-8y3.7S§iﬂ BeAS. 603, dO58 65 5STHe0.8r 8% dhl.3i Gﬁ/%:tﬁ 3,011 . &l0sh
1@51 0M0. 8eB1956H0rNAe8 3+0.6 13N8+M3, a@ambiannss)mo 3, and 167.8+0.3 ppm.

I
f%&[’({@%%ﬂﬁg% é 4n)(/:'rem for xamgx btaln ar r%% eﬁn}p%of 90.55MHz
Zi ﬁé’ gervalid, £i9- (’%”é W)é/\’éf%ut ] ggﬁs\y/ %B'E‘%l% gmnmg) probe
atsaatetf)petﬁeweeliﬂ%mmrm@wm aemming speeda)y 8kidaddatagan e.g. be
adquire8UEiAR iress2hdiansaash SediieRy WE Bi@eYang BLigsreso A Relaxation

cti ng
déﬁﬁpﬁﬁ){o\%dgg%—ﬁ%&r%ﬁdua sl&mi inzoic acid, or a
non-aci d-chl ori de derivative thereof in which the

ToahybrgHlortdessaitdf gredoyertias che suitatt bevsutbsthntialivt (e.g. 70% or more or
80% cF A BVbO%'o‘Pﬁfcﬁé bP%%%P%o@@by ARt ¥r ROBRES lnrtae form of
Crygtaﬁln& %og‘n 2p errrrr%% rysta?ljorrx pur&/ept able salt) of 1-(1-
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met hyl et hyl ) - 4-{[ 4- (tetrahydro- 2H pyr an- 4-yl oxy) phenyl
] car bonyl } pi perazi ne. Process (a) typically conprises
w0 b@3s1ef am de formation conditions in the PCEHBRWOS061664
of a suitable base such as triethylamne or a solid
supported base (e.g. diethylam nonethyl pol ystyrene),
in an appropriate solvent e.g. a non-aqueous organic
Syuthetinirecrsiseas di chl or onet hane, at an appropriate
tenperature, for exanple from about -100C to about

Tﬁ%@aeﬁt‘{%nﬂ?n 5@8@6%3&%&&5‘%& t]ﬂe;'iBreg)aarrétlo%LUf%!(g-methylethyl)-4-
I ment. O r ss (a),. a catalyti ¢ anmount
(el srer ATt way BB picRPORLRRRRaNS B & 88lbi%/&e t he
pharaacedisally acoeh@bleysalththereof privdesroesss ¢ampriseenper at ur e

( &ybieaitin RARIdG-2H-pyParl sy Rk WedZyBERIEFide With €36 |
1%%@%” 8- 250C, suﬂgﬁa aiiyabi(/))gt 220C. Process (Egﬂp?
tﬁ)pq%ca Y corTPri ses activati on of , , , ,

4-b()t EetaPEé’F%/ﬂl(tS-@W%?/‘?Q’TPN@W?'(XWX)B@% BCIGhQr@ RANcgpidschloride

c algplativg theragientwhioh.the canbogylis aicidadrbep bad hesmtaotyagied.avith
pOI'-i@Bpr@EﬂQideﬁaﬂegani c solvent, such as L/

L/ - di met’hyl f or mam de, di nethyl sul foxi de, acetonitrile

or propionitrile, followed by reaction with

1-Q”§&@g@w|b/ PRERFEPa 2iSal (e-BrPhsieaesiiisaliymasertaplgesalt) of 1-(1-

c ongthyleihyh-dgffefi¢trahy dimn2 fdpgant &yldxy)shdrgtlcarbbredipiperazine.
carbodii m de, such as

1- (3-dinet hyl am nopr |)-3-ethylcarbodiimn.de .

PHar el e dpY e T A el ol peegsence o
ajsHitakie basecaish astiipthylamineiom solth SeRRorsARRSY (h@ carri ed
diethlylantindrhethpipeisstpreae Din dn Bystopriatd eslnert e g z0iom-4ddeBl9 organic
S&W{t%ﬁﬂf gbediEﬁer‘btrﬁé?ﬁ‘ar%(?éﬁ’é‘rg%%;}éﬁiaftﬁfen?ﬁ%m}e? f#@xample from about

[ [ formam d or the reaction .
'@eﬂ%%?%‘i‘g?‘é‘%y: FHOR 3g "oqa lamRGRtESo ac&?&'ﬁ“f?r SEGHiImpah el process
(B patalytic appyntaipel-aineteylformamided@d4-) (Hyddedrio gatalyse the
reatiérdi ment, the coupling reagent is carbonyl

di i m dazol e, pivaloyl chloride (trimethylacetyl
I SRSt B pecssps B GRS e (Brbigt temaeratur) i Gsually 12-35°C,
foi ekaraple diByal’ G-02 HB12pf Grsudh vk akg)tt2ACoi ¢ acid with a
coupling reagent, it is preferable, especially for

. i . out i I . .
PRESEERTHAR EL O TP T 185,068 Wi o
WEh AeQURIROSPAgERL de9-d ISyitalie golyant ed¥- @idias@protic organic solvent,
sighhi as M AzdimettySorcmunpitie, mijm etbgigeliixides atdtonityie ot wrogibrigrile, followed

bP Rlakfén Witteh Ssoppdli ﬁbe,@zmb:eaner reaction, conpared to
the use of pivaloyl chloride (trinethylacetyl

chl oride) or 2-propane phosphonic acid anhydride as a
IncengimbrylimenigbRcoupingpPeeasd & qmyrganie deshstituied ¢agbedjimide, such
as hQ3-d'cméthﬁaﬂnmnpmjpybhgetﬂyléarbodiiahgﬂjthcHl_Jq&rpea(ED@) or
dit) @R EDBEFMBE (FCHh il whikE 88k RREVdactibd BArfigRRhSIy be carried out
[ CtRuglrl ng refa‘lgﬁn ;nd c}trti]e Eeu@ment rretﬁgtl %ﬂ WIstl\t}ent can for
i EsBP Y T BEpaLT e e ca1Y/Pel° BRI oY
exampie pe iV, Nslinethyifamapldes ang o[ e, reagiiopfempeipture oarae-g. be from
aledd 08l meatiout 0TS isath agropasenipeddtling. of ) acetonitrile

and/ or propionitrile, nore preferably acetonitrile.

In process (b), in one embodiment, the coupling reagent is carbonyl diimidazole, pivaloyl
chloride (trimethylacetyl chloride) or 2-propane phosphonic acid anhydride. However, for
activation of the 4-(tetrahydro-2H-pyran-4-yloxy)benzoic acid with a coupling reagent, it
is preferable, especially for processes carried out on a medium or large scale, that the
coupling reagent is carbonyl diimidazole (CDI). On a medium or large scale, the use of
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When car bonyl diim dazole (CDI) is used as coupling
reagent for activation of the 4-
W@ @03Ty@r o- 2H pyr an- 4-yl oxy) benzoi ¢ aci d, f oPCDERHOY61664
reaction with the 1-isopropyl piperazine, then the
reaction conditions can in particular be as foll ows,
i ndependently and/or in any conbination: - the
carhpmd dinidazolerag geenliagireageppisdhdugnt fsr give better yieflssandéor a cleaner
rebcforiTebmpeardity &ealideSof (pMaldyl (Em(ﬁr&fee(ﬂﬁﬁezhﬁ?ddﬁﬁ)cgl@ﬁb@)rortlf-propane
r %{%q- - an 0X enzoic
acPﬁ?me%aIP%%B%&%% e?o .IR%?EH- F%ﬁr equi vgtl en%/s
preferably 1.0 to 1. 1 nole equivalents, e.g. 1. 1
Inrbeessdbll, ware perdiculamyd Mo activetien df-the difietplyydrpi2plpyaan-fe
ylbRy)barofeed did/witth Seedakbdnyl @infiddRleledupli®y Ragamt ¥ BRtstibsequent
e%ﬂd(gw @E?%)%%gl_é gerlagﬂenm%[h I‘I‘I(gg)l)lﬁsfn 8 reé 8!‘1 solv?ntbﬁomprlsmg

enzoi c
f.'0 °'8 pﬁ”'ﬁs'afrﬁ'lnéo%ﬁﬁb éP'éﬁﬁtE‘g %?%’?t@llléﬁf)ﬁcﬁton'ir ll¢ gnd/op
prrmploeltleiqunmwlmaﬁesabl;ea@torﬁtnlus or 1.2 nol e equival ents;
and/or - the reactl on (the activation of the

Vﬁegic%Fbo%glyoqlm?da% { ) eac ? ugé@ gg(%%tpp‘iné %a Fﬁf:#o?a(mvgponca the 4-

(tﬁqri‘fé’fj Bz ey ra@r4 b'@¥ﬁ§’e”2§'q %ﬁﬂﬁ é‘éipl"‘ﬁ‘?d @drr ?4“‘3'8” 8(th they1-isopropyl
pipanazab| meoItrgianelactlcsodondmlbnscmhmamrt&utmIbarasaqﬂlowlsl independently

am/g,qﬂlagyggmggﬁg{,@n .for exanple a solvent conprising
(e consisting essentially of) acetonitrile,

roplonltrlle di met hyl sul f oxi de, L/
e e-carbesyhdjinTidazelens dwiqaiinmesenyio Qe -5 ke eauidandhavith
refdibM)e toahe hombdr, cfniblexafitae 4ftetrbRydrbl2H-piren-Aesmdy)b@nzoic acid),
s@l%lb{fﬁﬁé t&?mdlégﬁw(@e&s (OfRFA B § OEféslel%blélejq ivale s e.g. 1.1 mole

acelgﬂ'”'d or propionitrile, nore pre era
ARSI L. and/or - the reaction sol vent is
typically dry, although a small percentage of water in

- thiael-is esropy| Pibesarinkein tty ey prasehi ifBsE 10e1.6 eloky &juddtilents (with
rAAh A to'thé!"ﬂﬁr%&ﬂﬁ hGEELT 1AL 4S &Jtr\éﬁ ro'2§-/ @ﬁgﬁ QWIJ{yEeﬂz&E acid),
slﬁ{agg(le I{%r%bggtqlq/ngﬂinrggr@ﬁfgra% A to ?2 mcﬂgtelqglr\}al nts, e.g. 1.15 or
12-npoleenabgidnts: 21/pyr an- 4- yl oxy) benzoic acid with the

car bonyl dii m dazol e or for the subsequent reaction

We rQa(fn'Bﬁ 6141e @%ﬁ\P&ﬁBE %' 40@%%38&112/9 f %lfaﬁu é&?)é@%q%ﬂ: Jc?cf with CDI,
0“@%8&398%%@@3@19@@1‘1 -{SRRORY| RIRGIBZINErIE Lo Bl RiFd|lyecagied out in
atshlmtﬂ&:t)ngaarblsotvenmmh iasra pédar apraic dogarinsdlventrfangenmgfle a solvent
I ol .QoRdigtig e%@erqgll Sft) %get@ﬁ?{g’% ﬁgaéaltrllleedGneZthyIsequgtmde
NPl e o0 S et Rl
pr@fer@t@y thexreaelipmesohent %Of'ﬁﬂ’”sﬁﬁée géa&ﬁis&ﬁ%enwhpf)@@e@mtr"e and/or

poponitdlb oubredflefecahbanstoritd@Cand/og. about 500C); this
| ow activation reaction tenperature can help to

d d CDI it
- BRyeiBG b e Dol e S FRER = e dE ot el fyoacton
soléent fan gemeties beiplasatedoanrd/ei kel y to react with the
| at er - added 1-isopropyl piperazine to forma

@h&t {h%%}&t,tPn sbRERYE abé'EBHu'Er||é ¥ ;}!\’Bbﬁhltﬁ g tﬁ%‘%%&ath% &8ne reaction
(for elaep{hep% v£ oR %Zlép(tetrg/hydro-gzl pyran- fyloxy%benzow acid with the
carbonyl diimidazole, or for the subsequent reaction with the 1-isopropyl piperazine, or
for both) can for example be from about 0 °C to the boiling point or reflux temperature of
the solvent. The temperature of the activation reaction can e.g. be in the range of about
20 to about 40 °C (e.g. about 30°C), e.g. followed by reaction with the 1-isopropyl
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salt thereof. Hence, it is currently thought

preferable to activate the 4-(tetrahydro-2Hpyran-
wa200003071benzoi c acid with the carbonyl diim dBZDER2088/061664

a tenperature of fromabout 50 OC to the boiling point

/| reflux tenperature of the reaction solvent or from

about 60 OCto the boiling / reflux tenperature (e.qg.
piapegine @) attempgreture pOr@Tabeut20°G 4o the bpiing @oing ogrefluxtemperature
oftbe rauttibi bbleerit @ yefdn abamd0optabomed°g, @lysabdud 5trD)Ethis Iow

aétl\‘/bﬁ’ont %%Pﬁrﬁbﬂp@raﬁtﬂ@%%n hb, QH‘n?a%?ME 2@%%%%%%%‘8%&

ol n ! erat ur
ARRes tohd Ghy COARE s ?ﬁb%%%&%'aﬂwowrsa&qndﬁthought to
thentble radre likely sorsaociyith thiegaenaddes, 1-sopropyipiparazine todorm a difficult-
toP@hRNE llrggur}{y WBRHGEthbhgts th BB ULisdptopypRberizim-44ynE(O)-imidazole or a

st 141%:%%? é{r‘f’d'e |t?hf?%/ernﬂ%fh%u%ﬁhtgf%f)eﬁ%rgfr&gé;cg?ﬁéQheaﬁ]gt Lgﬁydro -2H-

car
p)(rgn-é-ylwyaq?nggp eeidgih the ,carépny éjéig‘ﬂ 5ol %ﬁad?@pe@mr? Qbirgm about
50 &C tathelbedisy pRinhbieflex temppratiier of hébreaotidn $nvans osfuarh ahsut 60 °C
tdthe bbmnz"’/ RAUX fompriturd @lg. Abb@& 60 tBAMBSt 70r°C2 elcP 68 t1PHIPS, e.g. in

ageq nl{rl?et or\‘/seﬁ) ?r’?(? $5t o%élly Qé(ﬁfor%gQﬁi téc'm[Fréra %}%@8 (ftrtglrﬁ about 50°C

thtBP §oiling, 8?"6?/ rBﬂl%@”kﬁ’leEﬁﬂW@t e. éf a%{t {5959 ?*?.W P “Ehes the temperature
fod it{et @tbsaduyaht cea2tibrpyitiathedt-isbonopylpiveradice, &0g.6h biglet toepotentially

re@gg@g{y,m@m%ﬁggpl e, and the 1-isopropyl piperazine,
are typicall reactedtogether (eg with stirring)

for at |east O 5 hours Se. .5 to 24 hours),

- g4 Gairapyeior2pyaagsylony haﬁn;pw(@ldgandlth@@awonwwlgvdazgi@caﬁe
typiallyoreasted tegstier 2e owitts stireing). fo2attieasd 0 Scousy, suiEbnefoakbt least 2
h&fr §SfPF &5 t@%%@@(sﬁucﬁ%s Qf5 3 FiMurs, (. 9or IH RS BF 2483 hours,

bep j e dsci R BSrER AR P AP A4PBRGTS B aran-<-
ylamnh@nzomqm @pelioe, crystallise and isolate a salt
(e. g hydrochl ori de) of the conpound of the invention,

ih'% ?gférlfﬂb%'ﬁtof ﬁ'ﬁt th?al%ﬁPo ?f—l @F@e %%’)bg@%d d;!‘ é’*@h&ﬂwe
g’F %QP;ST’H’VﬁB'pP@&@@n?re ¥Piga yé‘é@‘ﬁ%ﬁﬂgether (€e.g.
wdln smld@)zfot @t)leaabDIEdmxds teyg.r0atst 240ouns), sth@bb/o‘or gtdeasd 1 hour (e.g.

1868 HoWish, Rutihgs foriaS RBEODPNOUrD(REr 28 NBourk)) a reaction
sol vent such as acetonitrile or propionitrile, the

foll ow ng process can be carried out: - the vol une of
reaction solvent (e.g. acetonitrile or propionitrile)
Gegenatpracess fanpgrepanatau ol sgt @5 byerockogde $ait) abbit-n@tfylethyl)-4-

{M%HH%r@-ZEI-pﬁQQWyIO?X Wg%&bﬁ)ﬁylﬁomé}éz@&et onitrile or

propionitrileé), solution of the

appropriate salt- formn d (e ; in a suitable
Tg grepars: C(Yétﬂ'seeﬁnéﬂ%ﬁ%‘itﬁlalﬁagé? QoWdé‘éﬂWéW? @fsth@éf’m%lﬁ"d of the
inbehtiow, i@.ane ensmpiinngdnatlthe ¢ed of the cequtieparhitinthe 4-(tetrahydro-2H-

Py ﬁlf4%ﬁ$uy%én9§|c%€idthasttﬁ'eﬁ a%%t&ﬁbﬂkou dhin $@J§j’eﬂp@§) Icarbonyl
ey Oleg iagetiomal 8% SRRRBa rc Ry e Rgnrap bPSTezine, in
apeastien aplvgnisHen appeciphiiia e rapipoiirte. ivatpllawing Peoggss Fm be
caréiedgutadded in an anount of 0.5 to 1.3 nole

equi val ents such
- the volume of reaction solvent (e.g. acetonitrile or propionitrile) is reduced under
reduced pressure, e.g. to about 2-5 volumes e.g. about 3 volumes (e.g. of acetonitrile or
propionitrile), and
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as 0.85 to 1.05 nole equivalents e.g. 1.0 nole

equi valents with respect to the nolar anount of the
wa2qonesa7ahydr o- 2H pyr an- 4- yl oxy) benzoi ¢ aci d UuBEHEP20881051664

- preferably, before or after or at the same tinme as

the addition of the appropriate saltformng acid, a

crystallisation solvent is added (wherein the

- thep sts@lutios &f therpppeprieiet sattdarmeing acid éerpr HSB inpa switableggplvent (e.g.
a ahyelightidresdng:nt aSddfinkdaletemoly. BopidphndIpRY. td prehietheg
hﬂ]r&%rﬁj% ﬁ%& tﬂ|sc(%ncﬂes1-)CI if %L F&@%H&' : §'t’cﬁ6 W@Hh |sopropanol eg.

c%foo%ﬁ'@‘%ggm e&ﬁ @a@@% ot glre?é;tlgn @l)ﬁurg \g{at& Bfeéeragly the} approprlate
sait-formiageicid . orH@xXesing added dpeo panoohieftler to 8 hmotrbguitadents such
a®0.888b hmoﬁ&ebqn.valbﬁt@w ytt makedivalends Wi reapstad e rolar

R TR T 8 O

di chl or onet hane; and vvher e| n suitably the
- preYesalzly .| hedare ioo afterairag tite saoreplima es theraddgioarof dlecadpodpriate salt-
fd?rﬁln@@hcﬂj &clysBaliaton 8blvétt idadiedanfbre(d the lcH@tanBatidbrK s can

e Qf c&h&%qi ,ar%lcahdnbétn@raec@fg dl@ih@for&ﬂ&téﬁbl%h@lgaﬂb mixtures of
bei n 3 al cohol or n-butanol such as

al 9'@9‘%r5’6? rhplg Oﬁﬁ@i N-preRAseb P Antaehtedhansls on methang); a
mqureqaf walgr aaa analoghplebeing & §1- 5@)&%@ e¥ nbHtangbfsr sisamele,
|S@&0§5r’i@ﬂ\%‘fﬁ’?’a«§tﬁ5n(§%ﬁaﬁbra§r hétharol VAR IsBhro PVI a%%fb@é‘@th;@écetate a
Cé% (SrfeI &Jch%%tnhﬁth)ﬂQ&%uﬁlpkétbﬁé@Mléﬁl) Qmetﬁ etY)F? HFtetone;

vol unes of crys a |sa |on sol vent can
aféet@mtﬂ!ﬁe oaaleeleyom%tw& appwhgiin aeblydhe aivaiatigatiamgolest
CRIOPREE $F AN dleohphbeing @, (-3 Bicphalgr nybusansd (ie¢ludiag mxturgs of
albsh&gableaﬂnﬁﬂurea)f vatgp ehdtratconbl s C3DElcdidl bhe-butanol; such

o e O S o kS B Sl 52 21188, 3L M e . ca
Sova@seT) isapnebanok, heet@aml wagerguchypg p@chb%rwz@ter i sgthanober mdustrlal
miehiylated dpifte} @Y. 6ttb 20 voltinldsde ot €4. Maiwilintes2dtiy ergstatsation
séﬂxé??%)arﬁ’@ L}]aga&gog}yd }pi perazine is allowed or caused

to cryst |se recrystallise fromthe hot mxture
(e.g. by cooling the hot m xture), and - the
- heysstvaht-¢cangaising mixtaregzonpyidingdihg sali @< $Hll salt)gfroduntis at, or is
héatéd—td’fﬁtté\%b@ﬁamr‘ég)f dbdult lﬁf)‘(d t@)ttﬁélb?flﬁlﬁg)pomt or reflux temperature of the
G B a KIS B P ERIE. b PERRBORE L  ang g
usually dried (e.g. by drying under reduced pressure
- te sab ¢eiv. rzwrmmﬁe sal). of ditoeo (H 1-6 Y& th B )-4-g4 ¢ tettapy dipygiHagyran-4-

ylaiy)bmm]éeﬁﬂ&%ﬂ}@lpel‘a%r% i§) all LS BUEEd R brtalfseSériBa)italise from
r _or. ni For dthe hydr ochl ori de

oy R gt eRiio g Eprren
1- (1- net hyl et hyl ) - 4- {[ 4-

- (heerystdilray saitZ elgpydrocHoridesalt) pitba (1 -oertheiil/)-pH [de(tetzahndro-
2IquyV¥ntil9l'é§<y)Bﬁér{Wc§’rQH pﬁ)%rézrtﬁ?l‘éli'solétéd fOMaRE §®Iv$rft‘?§rb by

oy o UGN Lo v gé’{@?ﬁ T S
e @r §RAUA PP *Reobe-rhy1drgng eéhraoenigsretstye arainder suction or a stream of

g&d siehi sspiastuittogeh).t he sal t-form ng process, and that
crystalline Form 2 is the thernodynam c product (i.e
thernodynam cally nore stable product). Crystalline

Form1l (or a
For the hydrochloride (e.g. monohydrochloride) salt of 1-(1-methylethyl)-4-{[4-

(tetrahydro-2H-pyran-4-yloxy)phenyl]carbonyl}piperazine, without being bound be theory,
it appears, from preliminary experiments on the above-mentioned types of HCl-salt-
formations and crystallisations, that crystalline Form 1 often tends to be the kinetic
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predom nance of crystalline Form1l) is often forned
initially depending on the conditions, but, depending
w@eooviso7eondi tions (such as the type of sol veneCHREPR0D$16651664
solubility of crystalline Form1 in it, and/or the
tenperature and/or tenperature tinme course, and/or the
contact tinme of the crystalline Form1l with the
prog et the saltifernaing stagess. gad that erystaling Raner? isthesihermodynamic
prRADMEL.4. thermfodysdraichliymRoreatable pioduét).gCaataineormes@es
pl‘;e)gf)ﬁ%nwspcr %]e\lgﬁ’ EBL 1Y LRe@ okl Wia@lyﬁii@hg n fre Anditions,

vent  sult .or convertin crysta e a% o
bidy JEREAIND (RS PRACIIONSHEL AR 15, O SAIVE GG SRUBIILY of
crybiieliné Gpem Priviti atsléordheieotesaiufegandinrdgrapénatyre tips tcaliise nand/or
theQoRtadt frhe bf thd crystalline Form 1 with the solvent), the crystalline Form 1 can

tqéﬁg)ﬁ‘trg lcgrtn t))'c 's{a[llfh'e(l'-t Lﬁtlé?gg#rg?tl%ggpl%géaé?'&feﬂ \%ﬁé(r) P]rb%ﬂYact with

ca %ony plperazi ne (ﬁ@ ( e. q ,
a SUHRSI B0 ¥R - Bra BRlYent EuiAbG ©F AenverBiRvEYAing Eost in eysialline

Féor#h 1 to crystalline Form 2 by contacting crystalline
Form1l with a suitable conversion solvent, for exanple

, ryjing c alli E ' ' . .
T ey [ s {atal Ptnpldtre 26k  Biob O BEbRRE crygtaline Form
2 oL {(1-e1eémiethy hiH-(tedrepedratdi-ayrae-def P athep yirperosy dpirepzine
hyﬁrydtlerldei (B®. ﬁm)nm_nytird)@Icrrrid}a&stcahip’rigieg:ﬁmnnerﬂng EMtailihe Form 1 to
crggt'ﬁﬁiﬁglthmg g;b‘élﬁ{oiﬁia;éfﬂngga#/ytﬁmﬁe !:?-Ipllé ¢ @\Litlglo/ah%%l OBIr'é'oE)ﬁ%elergi%R %lolvent, for
ofPhile BY SLEV ROyt “trh i piisRle Sprafin soiuBnt B suficient
tigp @ORVST ab syffigientiyirgh temperatuedo gffastsionyessior oheryp@line Form 1to
crysgling €drmb Q. Fhbeled suiableatodivaBion adlvenidtypidalyeoehpoiBed (88g. consists
essehtiglytofpand 4t siceal ubm-butayiolddr aaixturd of watet and &n bikkehol being a
CE_ YESDY 8Mn-BUGRES SThelt ﬁ&éﬁt%kéﬁ?r@?%&@ t@Efrddp Bonversion
[Ty (e.qg. i r

ocess IS SUItably substanti a o0Or nore O
cB0s@odenend @ndhe s@vens anfdreesaubildp 0b oermbingt. by theeteytversian
piseb &, tHeygrydtallitdgrobioctror @fe wroyedsas bii®lyrubstaatially (&8 PB% or more
oroéo%trc%’ﬁo?énorf %’@&Pfi{oﬁ Yr 959 opfngﬁar b); \ﬁeiaﬁte&%&]arity) in the form of

Crys .

Crﬁ%%ﬁ@?ﬁ’ﬂ}?é‘? tRms ohcyplal I8 PMENy dr 0- 2H pyr an- 4-

yl oxy) phenyl ] car bonyl } pi per azi ne hydrochl oride, - the
above-nmentioned HCl -salt-formati on process suitably

388, B PR AL EA S0 VST A8 S Pyt g v

: , ra nmxture
yigxy)ppgreticahenyAaRiPsraddlyIRNIgds C- 1. 3 al cohol or
n-butanol, in particular isopropanol, n-propanol,
- heibo LA enti6 RAROL s Lfofn Tlok kb @ sh BEIEARS usedterystalfidstion solvent
st FBIdVRRt cdrfrising a C1_3 alcohol or n-butanol or a mixture of water and an
[

1-(1- h hyl )-4-{[4- rahydr o- 2H -4-

oA DIBR S T libalorns b PRY B R BR i propagel
nivotabbly déthaebll @ra disjurée theaddfoaved or caused to crystallise
fromthe hot m xture by cooling the hot mxture, e.g.

t bout. O to out, 25 . (PVEr eriod of 2-4 hours
- gferagtte, 4 13y arenend e B PR PPy rer on
ylexgphenyHegropdpipeeatineryerachioriga $e0. menehygchlorifie)ds atgyved or
casdd o tiystaltisy fbml thé het mikedire ohlcoslindehs abttmiafuréd,lkey. to about 0 to
aBodt 5RBE 0 BLdRYiba of2-lulitbiufd GLERNY. vt B Rror less, e.g. over

ca. 1.5 hours) measured from the onset of crystallisation, and

- the crystalline hydrochloride salt of the 1-(1-methylethyl)-4-{[4-(tetrahydro-2H-pyran-4-
yloxy)phenyl]carbonyl}piperazine comprising crystalline Form 1 is isolated from the
solvent after no more than 6 hours (preferably no more than 4 hours, e.g. no more than
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yl oxy) phenyl ] car bonyl } pi perazi ne conpri si ng
crystalline Form1 is isolated fromthe solvent after

Wm00s0816 han 6 hours (preferably no nore thanPdI/RP290&061664

e.g. no nore than2-3 hours, e.g. ca. 1.5 hours), of
contact tine with the sol vent measured fromthe onset

of crystallisation. In order to prepare crystalline
2891w eesf- ca. 1.5 hours), of contact time with the solvent measured from the onset

ofler¢skainettiby) et hyl ) - 4-{[ 4- (t et r ahydr o- 2H pyr an- 4-
yl oxy) phenyl ] car bonyl } pi perazi ne hydrochl ori de, e.g.
by conversion of Form1l into Form2, - (i) the
above-nmentioned HCl -salt-formati on process uses a
Incorgert talprérsne cryatalliob Ferm 2(af 1¢(1-regtheibpivét{{[4odetralydroc2H-pgran-4-
yI@kﬁ@Myl]éﬁrbéh%?tp@F&ine(HyﬂchHﬁjnGQ @%Myﬁcﬂ%@fonﬁif Feh®HSito Form
0 co

or a mxture wat er and an al being a G 1.3

al cohol or n-butanol; in particul ar isopropanol,

n- propanol , n-butanol, ethanol, nethanol,
- (istbp rbpaEnmentiined, H @tdalifiometibe process nsishacrgstallisaion solvent (e.g.
apeleblesl dkeing @ € apradgdobdr, n-butans ginclopiap ofivatesrof alooholak or a

mp@ure &f Watbrand an%ﬂ)ohgl b%%gea 8. §éﬂcot§ﬁ/‘b?ﬂ’\ﬁ-bﬁfanbﬂln particular
i sopropanol, or ethanohwater such as ca. 1-5% water in

isgpreanrs. 1y PrqpﬁG@s@ﬁ%ﬂ”ohﬂhﬁ?P'aW@Wa@Bﬁ [sopropangliygpter, ethanol:water,
o eth@adl:watert heeferaleinisophaiantlher isoyreparidiiwatdrisoch sota.ént0% e.g.

cé - mté@r&al 5%'\/@"&&“9%%%@(%@& etRafy QRANANVRLEE Ea. 1-5% water in

etgerp rfng}]\é\ﬁ?ﬁgﬁthwﬁge%splrm%ter or net hanohwat er, then

1-(1-nmethyl ethyl)-4-{[4-(tetrahydro-2H pyran-4-yl oxy)p
amenyl ] car bonyl } pi perazi ne hydrochl oride (e.g.
nDnohydrochIoride) is allowed or caused to crystallise

- Gljal BEY BV nad Trasts¥Tolieion JonBhets gisTudsd) SopfPraBiivay
nﬂonaoan@trwaiﬁsmtméanoéwgtertQihamﬂ)wtem eranethanal:waterotgen efterrformation
the 1p€|£ﬂn@th\y@fhy6 APAtBtr gy dFB R B -dyPargd- yréx@ph@mw]sambnmf@)razme

h %Mr%@ Ia oEB@ro‘?gﬁs%rldg Ca{l)%\ﬁlta(gh ﬁﬁ@ab ?&?rg%méé B@r%lc%/stalllse
e S Se o ohay Sp MR %ﬂgy 083G 5.9 67 598°C). by
caaihg éret hqtenigfures e toyabaut 0do aeaiSO3Cuoeer @f pesibd wf 4 OIS or more
(d.@ 3-68olrgiok dge RREI¥urdY frérd tildigndeebmayahllitioR {prefeably using
gr%‘&hé(l?&%% eﬂ}d c?pttl8ﬁ1%f§/ubefg% Jo%ﬁrﬁ% %é/ga@eﬁlg th$91 )Zérg ol %egsalt and the
SQfind (6.8 Yurry).-ABafyuperatusp of goudsSeiGytodhe Poiifg eoiat %5
temdemmlsa)ofrlﬂwsuvarﬂ (d.g.oahabhet HAEFC, ofn. ca. &t AI°Ci s.gt ¢ IGQ 65°C) for

0! @rhlours( brimérd)e 'gnfoﬁ' h@lo@?'/&*}hoﬁeh étg t Benduky oF fr 12 Fodikd &ore e.g. ca.
al v

|
2 }Bly§F Rleapiied B \Be pop R ERERNRa e Pr oPanel of
On-(1-nethyl et hyl) - 4 {[ 4- (tetrahydro-2H pyran- 4-

- §iih(bxiy)tivda evrt e tHeoeryd thips gtien aplivaet ik gthaaclhisopriogendlen-gropanol or
nJBREBRRY q{e%q?iepfdrmsb.od el d1Qﬂ@lﬂyl@fhyﬁﬂlu{?cﬁ(?{etfréhﬁF&QF—I%’yHnSLQ
v blSy Bouaberaa e hn e £ mgmnyﬁga heBad s gltyed or
caused i eryaialise opfecatstlise Sranghediof mixtissi andhige pekike @‘rthe salt and
the solvent (e.g. a slurry) is aged at a temperature of about 50°C to the boiling point or

reflux temperature of the solvent (e.g. at about 50-75°C, e.g. ca. 60-75°C, e.g. ca. 60-
70°C) for 6 hours or more (e.g. for 10 hours or more, e.g. for 15 hours or more, e.g. for
about 18-24 hours) measured from the onset of crystallisation; and then the hot mixture
is cooled, e.g. to about 0 to about 30 °C, e.g. using gradual cooling;

and
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reflux tenperature of the solvent (e.g. at about 50-75
0C, e.g. ca. 60-75 0C, e.g. ca. 60- 700C) for 6 hours

w@eooa0sis1g e. g. for 10 hours or nore, e.g. for HGI/AP2WA%061664

or nore, e.g. for about 18-24 hours) nmeasured fromthe
onset of crystallisation; and then the hot m xture is
cooled, e.g. to about 0 to about 30 OC, e.g. using
gradual cooling; and- (iii) the crystalline
hu»dﬂi@@bbt@ﬂ.h@lay@rabmome ddteof the 1-(1 methylethyl) -4-{[4-(tetrahydro-2H-

p ar(u:lﬂf E}w g// (lr:gao; EP %ﬁgﬁ&@gﬁéﬁlgﬂ BGA-aor m re or 90% or

. sybst ﬂ
09 B weig g%%yg% 'Hﬁ%lé?r ); is isolated
fr%lt@ﬂﬂSOant it b albpyi filipdtiong anldds tiguratly dfied (eyg theyl drying uFdgriredyced
pleSsirs @t ab&d 40180mCc d1§. sV SMEC (& . PPMIrfihd b r@bmQBhpe@ife e.g.
uhder SaLN of JieSH éf?gggag%%ggly Prgitrgggﬁ 5r educed

pressure at about 0O 0C, or e.qg.

by drying at roomtenperature e.g. under suction or a

stream of gas such as air or nitrogen). Synthetic
SPHBERSST8 65568 HohiihRe .

4 (Tet rahydro 2H pyr an- 4-yl oxy) benzoyl chl ori de (\/) or

(tetrahydro-2H pyran-4- yl oxy)benzoic acid (1V)

b Eetliﬁhé‘ﬁ'é’r pVW”af’cﬂ@Wd*&?f@@y'vﬁhiQﬁ'dPN\é) ¢t (t%%fwgr%%’ﬁ@w@n i
yloakybenzoicRdice{hy preents peepatad ialaceorgamdeagith thg fgloaing scheoie
whsre- P repgesdntsaa gd]ltab&hyﬁt‘btﬁactiﬂmd(gﬂou(),eslgh amél1hg lstralglhtlﬁryiam alkyl (e.g.

I but but
SR AL P 8 b oG BY oy RS g fhaspty o
ethyl 'n(ﬂawcugtr@pﬁtbyl) typically conprises the use of a
phosphi ne such as tri phenyl phosphine in a suitable

sol vent such as tetrahng uran, toluene and/or xylene
(wherein "xyl ene" can bej o- erQ@, m xyl ene, p-xyl ene,
or a mxture of xylenes), bHowed by the addition
(e.g. slow and®r dropw se addition) of an
azodi car boxyl atlp such as di ethyl azodi cagboxyl at e _or

di i soprop tgpr boxyl afe, at a suDt abhe OP
t enper at for exanpte,fromToomt ¢nperjat ur 6
about 80~Q e.g. roomtenperature. Re 0 I RS

(|ncHGH|ng anyazodi car boxyl ate addition tine
frongg 5 to 72 hours. When using tetrgpydr furan
as reactl sol vent, roomtenperature can be us¢d, and
the reaction time is for exanple from3 to 72 hougp.
When the reaction solvent conprises or consists
essentially of toluene and/or xylene, in particylar
toluene, a reaction tenperature of about 40 to about
80 OC, e.g. aboutO40 to about 70 OC, e.g. about 55 oc

can_be used; pr a reacti.gn time (in
0 ar bo =a@u|MLd@m_m_mmm
ours| e.g 3 to 3 hours, e.g. 1-2
u e i cul ar enbodi nent, the Q
conprises or consists essentially of toluene and/or
xyl ene, preferably toluene, and reaction step (i) uses
tri phenyl Phlosphi ne and dii sopropyl azodi car bdi¥) at e;
in which case suitably the heated (e.g. ca. 40-700C

Sfé?)a(?)tt.&/&@almc&‘r%ﬁ@escﬂ@ 28 o?Q%h@éjphcr?e drch as triphenylphosphine in a
suitable solvent such as tetrahydrofuran, toluene and/or xylene (wherein “xylene” can be
o-xylene, m-xylene, p-xylene, or a mixture of xylenes), followed by the addition (e.g. slow
and/or dropwise addition) of an azodicarboxylate such as diethyl azodicarboxylate or
diisopropyl azodicarboxylate, at a suitable temperature, for example, from room
temperature to about 80 °C, e.g. room temperature. Reaction times (including any
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to -10 to 250C, e.g. to ca. 0-5C, provided that it is

not cooled to the nelting point of the solvent or
whetomso7ie. g. for 0.5 to 2 hours, and then t hePGDEP2H08/061664

bi product fornmed is renoved e.g. by filtration. The

use of toluene as reaction solvent helps to

rystallise out the biproduct adduct of
iqaineaxy lafshadditfintin@)xdad dena fpm 8.§3e dgyiours. When using

tdipplydraiuratacabbivnyd ohlet, frwmtém@ersmw&arobe (sspeasd alel raction

tn‘P/Q%nfoF Pﬁanﬁﬁé%h@?tcﬁfﬁ ? W%e Fegct\ﬂﬁ dgbl\;etﬁ'tt Eorﬁ;?ﬁjs"égtor consists

coo 0 reduce

gl iy RS e Bl iCH'%f Q0P LA EASHieR (BaRperature of
algaut Ky to gbein 8Q§Cng gt athaut A6 taaldu i OXG| @geatmyt a5 §06) canrite used;

andloff £ RGktieHtifé @iﬁcl(ldlh? ahy aiﬁlﬁca@ﬁﬁ)@%‘t@@dﬂmorﬂhﬁe)fcﬁé%ut% to 6

%!O?deyﬁ qﬁ%@%ﬂ}@ é’é th%g s céri bé %J%éds |H%tbpdrﬁ’é?}|a§ fr%odument the

reggiiohgol ‘éeé‘l GQ'F‘Brhseéforlcﬁ'és'%t% ﬁﬁ%“ﬁ'a' Yotf t?'H?rﬂﬁJ?%d P1>jylene; greferably
tolsed, ahd eattion step (ihesesuligeguiphosphémcaridadiis¢pepyl azedicarboxylate;
mQNH]ch EIELr QUS| Te 1S8R (eld. ka. 4@7@@)%4&%@%0&&@@@ e ddoled (e.g.

tig‘?(% 9&10 %:baltcpcaalokéébl E)Po\/%ed ql?atny% hot Cé)lal/elq oﬂ]%rlhgm(éﬁ?mt of the

sy 0( p?'PWb@rﬁarf@rs(é Qa? R@W’P‘n@‘ tée@thel\ﬁ’@il q{@-ﬁormed is removed
elgydy filrgiiors Tdfe Udeeof dti@te. asAeactiani satyehbhelpd tordrstallisesqpediie

biffoduBEad JA¥ES tiHen ylbhgé'&llrieso%eoéfdodrﬁﬁo?roB I%@l%%lnfa@l'barboxylate

frgrggﬁ%g(aw?@a(gs e;ggeﬁlé &%eﬁ éh Fe@%o%m%urgés %gﬂdeg évn[h this adduct e.g.

aléerreapline - wiieh Relas igredyee e lensisgfitrichenyiphosphingr @Al indhe crude

piodbett(Ml)) or isopropyl or isobutyl, or benzyl (in
particular C|.g straightchain al kyI or isopropyl,

. g. methyl or erein the process.co

wfieft s B oot & senan InfeaPlBRiat uh e gbodiment.
therreadionipnepugt eempeundéfarmats (10ds netdsalaiagoPrtionsly, in this
einBbdibledt, (Hd to)uendlahtly oft x Il Soitioatar wwnwha@f m‘rmula (Il is used
dlg&r:t)l ﬁ\e(shb%e %nﬁ g@t@_ge(i%br\éfe &?5 0 Pg} B A%Rb %fa_ﬂ‘llcular
WEPER | S Aehickahe Syt Qe gégg 06 bf Lodrdpyi or
isolutyli asidi they sdwenemtaltdw(llbcommseeakamqew Na@ktnreK()Hh hydrolysis
ofxBe kel ar tol uene). "Xyl ene" can be o-xyl ene,

m xyl ene, p-xylene, or a m xture of xyl enes. In this

process aspect of the invention using a step (i)
Araging e &sihgeasrechbaidhe E1vRplidne eemis RARYdest 2 Qgﬂcéﬁ%for Prgparing a
corepatndar faowth @ili)ons for step (i) can in particul ar be

as described herein for step (i )Of or the general

synthetic processes. _In partjcul Ar, reaction step (i)

can use triphenyl phosphi nefandydi i'©epr dphl

azodi car boxyl ate. |For Ja stk ) reaction sol vent

conprising tol uene d/ ene, in particular

whgﬂeme@%présén%a&w&&nhggwp%%%s Oﬁf@%gmﬂcﬂaml@@ - methyl,

tg%' ”Iﬁ’é"%grd” %39{5/06POBFOPé'aCHﬁOE?HW? 2‘%81‘ fai 'ﬁa'%ﬁg/ 65 taight-
cleato dikglaor ispoydpyt, @.adabtihyl onethiyieyheddin the process comprises:

(i) reacting the compound of formula (I)
0

OP
o
HO
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about 0.5 to 6 hours, e.g. 0.5 to 3 hours, e.g. 1-2
hours, can be used. In a particular enbodi nent, when

W0 b@9esiEpe (i) reaction solvent conprises tol uePEr/aP2HI061664

xyl ene, preferably toluene, and reaction step (i) uses

tri phenyl phosphi ne and dii sopropyl azodi carboxyl at e,

the heated (e.g. ca. 40-70C) reaction m xture can be

, WorreadP (aprepentsghe pooteatingmoatip as defined fardhe gergmund of formula (11),
wih asHydestytetraliydrépyirsn 6iobrenie (1§br baietibigtiverhdreoin pidhtitsadH

g&ﬂg SOl ery: or belomb e.g. for 0.5 to 2 hours, and
n the a duct

tri pwéﬁrﬂnp b cshatnR 301 Bis SePad Sy egyen soivent comprising or
congifting iensahitislyr tfdxlyere a)d/érorvene (insparéawiay éelueney. by
filtHgldrencad Pe Balehe U lenbhﬁ—xylél%itdr@ﬁmmu?@M)@Ieﬁéﬁ be
seed h\édptr etsg%saéjcqldf:tthg ve'ﬁggn azgrqggtsteg)()reactlon solvent comprising

trl os hi'ne oxi de an
Pé?‘fp' s, B'E‘&Sﬂa&i*%" C%"dé'onefqréiepc@&en fyParfigular be as
deSE:Hbed beremi frt siep (i) o éheuganedd! sythetn@roecessesdo padigular, reaction

st%? iy 881 udtetri ﬁeﬁ}ﬂbr@%iﬁﬁé‘bhd s PHipyt %dhﬂaﬂfo&?lblfet A dustdp (i)
e%ct H’éé?\%zegx rR s%rgg{)‘ ﬂ{een%g g%r?}{lgne lid ﬁ%r?élﬂgytgl ﬁn% a rera\ctlon

te\ﬂﬁ@ﬁattl'fﬁ*eo @@Qk%tt‘}ootﬁ abPY: §f} s ieg- §§@'é)tét9 tWaPHUttW § ﬁcﬂd@@@u" 55 °C,
can e usdd; and/opalkeartion timbi(ioblutie sy tirodientboe/dté additarelime) of

adutord @Wr@réo@m 63 Rre . §.-b RBurS! L PEQRAUGH a particular

efbpbiseal, 3hehd SR8 saflorL{ohest oLt e RSyl e
prefesably folugneaand tmrction sten() ueasdriphsmyiphe whf@w@"%ﬁ@%ﬁopyl
amdl(ﬁrm)xybﬁeltr&e heatéd G0g.pao¥0-dew)acqution essuifeoraniieagalddng.g. to

-1"{‘) chaf(PSJE" \Me\ﬁ)th t"mls%i&tbocoled to the melting point of the

t et Z0l.c, acl
é?l g e. g %rr Haurgtgﬁf(%%g ﬁl? ébg)rg E th%ﬂdduct of
tr@bemémtosebnp okige mgd disapseryil Bydragnedicashepyiie)forfed is removed

elgobyifineticaN dh @artikMiag Nies realtort MBdure caf bk se6sMgitt thaGdtibé of the

|
(‘Z Wﬂghﬁy@hglﬁﬁﬂéeé"j? éel %\]Qd biko @?{)@Wh&ttﬁxﬁﬁw e% after
Qe mﬁ'}r& Btfonf'B'lx '%-a %/ % ¥$9 O\Rﬁé‘ﬁn?—’a? ECHQBRR gen(t; plpg to crystallise
owtithe bighaduched duckdfisiphepglphospitehgiide achgiisppiopgr opyl  or
hytr&xihdidarBdxyia3® RoRANE sé![ltldrﬁ(@@plédr’e%f/(wrfénﬂl@é tdaetibraixture is seeded

wmﬂmé/gd gt g#hﬁijte)r cogllr%% \Mﬁgneﬁe g& &) eHH(ﬁe tggneg)e '(9”5. (e.g.

r@a% me?OEd@m QHQH%B |bn mhen P represents
benzyl .In this process aspect of the invention, there

FbrSthé|a§;9edt)bprq#%nﬁorpbéﬁ@%%rédé%s ?d?%ré}fa‘?iﬁé%ﬂfoh%uﬁ(ﬁ of formula (l1),

u?/?é) )?;Te e;%tlgélrsélgﬁnt{({o pg‘lsll%'grt(ﬁh ne ?noior ){X)Penettﬁgre |8falso provided
aRFICERS @E%@ﬁ”@ér?ﬁmp%%d of forraiya éJWnVYT@Cfs*ﬁéth(tiaﬁy@@r%pHa” -4-
yloegbénzoit &id, wembrisiogpr i si ng or consi sting essentially

Bérfdrﬁ’lhﬁgbeﬁgp ansiy a ?@Qcﬁ&?sol\t@ﬁ Rompfidihg oFéUh‘é%ﬁﬁg? B&etnhﬁly of
gegganag)éwegornﬂla (II ) to the conpound ormul a

‘r ahydr o- 2H pyr an- 4-yl oxy) benzoi c
i¢ penveding. theysoreind & defmia @li o theneprpaind of mrmh@r(l\é) e.g. by
hydsplyeing th@gesﬁereNlﬂmr(hhethm@ydmdaofz‘pmpWa 4H) wben Bxgnreeenis Ca-6
s@&éﬂ-&lgindﬁllgﬁ Fé.é.%é(tq{]lpéthyl, n-propyl or n-butyl) or isopropyl or isobutyl (in
particular methyl or ethyl), e.g. under alkaline conditions (e.g. using sodium hydroxide or
potassium hydroxide, e.g. aqueous), or e.g. by hydrogenation when P represents benzyl.
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2H pyr an- 4-yl oxy) benzoyl chloride and then reacting
this with 1-isopropyl piperazine; - or b) reacting the

wa2qowesa7ahydr o- 2H pyr an- 4- yl oxy) benzoi ¢ aci d WETIEP2008/061664

1-i sopropyl piperazine, or converting the
4- (tetrahydro- 2H pyran- 4-yl oxy) benzoic acid to a
non-aci dchl ori de derivative thereof in which the
Incthislrosaeish @serdt @f ledaentiers thrseis alee Proyided a ripeesshenthe
prepaetibmer 1-4i-metiyidihyl)y-4-gaficopiydrpi2pepy@anae; - and
r Ly
ylggi téﬁe%@ma}e’rb&@@? %g}%faor‘;aaéatlt théredr, whRADTBRGSY bbhptides:

i %Err@ﬁﬁw ;1 %! %fetatc-gér} %\‘H‘{Fd\l GOBRAHDS Ancops(Ffing 6555REAY| of
tojusaelpodior Xpepeitberi ne. Steps a) and/or b) can e.g. be
- @i cOIRBAINGIRRE chapAINY. of Bsreduld {Il)to ittfe EorbiRINGIEEIrinGRA (IV), which is
45 t%ﬁ%ﬁ&&&-gﬁ%ﬁéh-ﬁ’- [SPTOERENE Scify d. .%é{)és%}i%b‘ ROl Sy

((,e. g.” ne 7, et t¥yc1 n- rolgy 6P utyl) or | SoproPyI
- Bither absRvpIting;the fB‘é‘ieir?%Xd?%'? PRA Y- VIV IERSAIG acid - (tetrahydro-
2Hegcen-eyloky)penzlyl shiaaemEmiddben taaetrigrbistwithi t-Fsoarapyii gipdrbene;
- &l abhcting 118k 4-RAHERHPI-2HSHFIh-2S10XPBHIBIEHElE Qth das&dropyl
O T e e e o
chipride dasivatiertpse! inavhich thrsartoxvicyasd greup besh her) aqtivalgd, and
theh esadBng tHis Wijth drisdpobpie pipeeazoheor xyl ene; e.g. at a
i memaasn i e
mo et irSu e an ety duad Ry snnBeor NP Rgaftty s s
Steps g pae/ank) ¢an| 8-S @aseribadheseiBar t i cul ar enbodi ment

when the step (ii) reaction solvent is toluene and/or
xyl ene, and the reaction conprises treatnent with a

Sﬁe;#délg)%: agde&)ggr)'t@&% r@g&%lni W P i r@%ﬁ?@éigﬁé’?gi%gbhain alkyl (e.g.

pot assi um hydr oxi de sol ufi
medhwt tethyh neryapylios epugf ¥ ardsapnepy( e igobulyl gorpadicylas methyl agethyl),
th@rrla?:&tpéh m;q;icdup camfage_tsi t%ﬁtméntmgmcﬁte, alléalit(élgugotﬁ)lg&ous), such as
S(?(ﬂ q’ipd?&% d?'l‘f po3 thq{gg@%‘ﬂagj Qzl:i u@.sgaiﬁpﬂ‘%{a e or, potassium
r a (LIl)., prodyc In step (1), is use Irectly
hy oﬁ%s%mdu@rﬁwtﬁ% PRIV Ych g hlqryof(q-g-él\( e\WAF{ AR or
elhgodlde gowherf Pthiet).cwigoenedaral orfxylemeal evg(dtla Juitable temperature, such
a@&@)—HPQ‘Id @g.\8Bem of BEPC whaBFHERHLE & fdri 1 th 220HHRIFd SRH as 2-6 hours
(S . ) . e _es g

ofy oL ppEA N g e UGN Byl B e
emRogiaent: sheatheder i) deadtirn seuetds Kiugneanglor xdargjagd the
resici ¢anprisan tresienent wgh ersyitaiiie spheaus adiradl sdch s®pawgpps sodium
h@AFORHE 8F PRENdidh Bydrdkiad sblufieRifs RBESorP&Mtses BiRient (e.g.

.derpr o)t ect | on reaction (ii) can conprise hydrogenation.
VRARCOr ng %9 ANGPner aspect of the invention, there is

provi ded a process for preparing a conmpound of formula
In(d parficuidn eribodimdnt( & edlueateyatiofor tepy salntieh yoroaiyinp emz conspound of
i el g S W o ch g
g opiogticolgien of i vy ?%‘fdgi’\.?@%@t“!ﬂ/ﬁ”,ﬁ RO, Wﬁﬁaﬁiﬁ sligsequent
stgp hilitopmprises alsdipedpgl Na®Hias sl Myd(alysispefrtee esfear The reaction
carefitonk f@rstepishijlahd/onit) bad inyyatticuiytoet asadeg dritsgapiensin 0f.g. reaction
stbBiHARUSd tribh&yighodBhihy ahd YfsobRiyEModiBroMaliets. 1 t's

When P represents benzyl, the deprotection reaction (ii) can comprise hydrogenation.

According to another aspect of the invention, there is provided a process for preparing a
compound of formula (1V)
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OH group is activated, to prepare a conpound of
formula (I11), wherein P has the sane definition as in
wa b@dostpound of forrmula (1), and (ii) hydrol yRCTEP10h&061664
ester within the compound of fornula (l111), e.g. under
al kal i ne conditions (e.g. using sodi um hydroxi de or
pot assi um hydr oxi de, e.g. aqueou) to formthe
compound of formula (1V), wherei I the reaction steps

(i) and (ii) are carriedo in a 5 action
sol vent conprising or |cons g eS&bnt| 1y of
toluene and/ or xyllene Ad npa cul ar tol uene).

"Xyl ene” can be o-xylen® mXylene, p-xylene, or a

, Whish & £ (tefrahydt PRy rdnM-gloRBbEM M Bid, avHeesh IR broedsstddhfrises:

(.p*e@@tﬁﬁg&h@wﬂpburﬂf oﬂf&fhdlzﬂMP%bﬁH’h PtrB@re*séHtsl@q @tﬂai@rﬂrcham alkyl
ep§/| ene solutio of formul a

SeRIBY Y- %mpyt?r)n P%tylojgéeoafppwwbvwl fmgartcdiar ety or
etbyihs@tiue hydropdetadhydicpysinegh fgrimu)a, (1) oea dedivattiseithereof in which its

O'I-Sg'fbé‘é Islcﬁbtl@éfte@ h6 pFpROY Bgm%ur{ooéf?bﬂnﬂl(lz{ {Il)l)| Wheteh P has the same
n e i1) conprises

d&ﬁ}t N 'ﬁihe%%h@%&%p@%% 5o?sol p3| s of ter est er

("Th\édrpléa'ee [ Qﬂﬂe‘“‘é@ﬁ’mﬁ'ﬁ E‘ﬁs‘?omo“%g@b@r(”#'? (I4h @ Drunde Q'k%'ﬁﬁ

cormtitipas {&.gulising dmlias hgdreride loe dotassienrhydexgle, €.gaadueons), to form

th%tc,%F-hme}ud g]afgr,ﬁ@g (i phenyl phosphl ne and dii sopropyl

W68 Bt Bep o) Rl A e BB TR sl
CWQ{WW C@nﬁlp@f@%@eﬂtgﬁllytoﬁ@l@n@ﬁ@ﬂ&r|xy,|gnq,3{|n particular toluene).
“Uddnk” net by bedyleyik)) mde/fend: p-xylene, or a mixture of xylenes.

In(4 Sér’hé\h rﬁbc?d'h?ﬁétgcﬁ“fhl o é‘s)’és?)'%@trﬁflt&é:ﬁ\(/@rqwl hRItRGERAZARY/or
e SR S ﬁﬁ&rwf’ V15 eGP 9189 FLis dspebflirectly in the

shisepdentihy @h/@IS(Ster) (itar.e. withdut @9ratlp@ef batcomporng efdfema (I1), in
p&OtMENIheHOND SUBESYPe At StEP (IS torhpibsesicting (ad. Va® or KOH)
h};d?BIV&ﬁ%f ﬁ@‘ys%rr )ﬂ'{é tloﬁc&dlt%s‘#@rss%dst{s%ngﬂ %I) I39#?91\/&art|cular

bQL R f’%%‘i“gﬁ%ﬁ(?'r? ﬁ-q’) OQLSVP(SW?%Hﬁ%g'ipee%yéﬁ"lfsf"?}”e and diisopropyl
azpdjceshaalaiadrio-a paripyarambpdiment v ihenprogéssaisbectiod éreanention,
tHebeid ARAHVIAEd & Brdte¥d foR the pre pRERGY bf PUPRERT It )-4{[Hr

(tQt)rar[yﬁ ﬂ)c%l'-l 'E)?ratnh@ Eslé O;ééﬁér&ﬂ@é’r%@l}ﬁ@'epe}g r%norAé Q/AItQHé(r)egle %R:'hcprocess

converti ng
COMPHSSET ahydr o- 2H pyr an- 4- yl oxy) benzoic acid to a
- peyforadigotépsoi)iand (ewhemin the rédndipr sfeps i) wind Gih atehigoth carried out in

a‘Pé’ddﬂ@%)éblk/@nt%@h@rlghg@pc&ﬁ%tlhg@Qsé‘ﬁbl‘ly’(ﬁtt&qen@&‘ibléﬂ@ﬁéne e.g. as
désc?%& H%I n%bgv ath ther Sopropyl pl perazine; -

ar ng a salt (e. Phar maceut i cal |y
B gqﬂvgrt@gm@g 4-4tetrgbydro-2H-pyran- 4 -yloxy)benzoic acid to 4- (tetrahydro

2Hmyrw+ey|byy)pemo{y[ dﬂ(ﬁrtdetamll‘tbxeh maRthgipisanithdt-isopsopyntigergtine;
&P@rrg&ﬁi}‘lb}ttﬁ% @-?t'éﬁléhﬂ)‘?o Zﬁ-@ﬁ;agn Io§ %Hfo@ic@ Ath 8-ieprBsyl

opReaT R e ferrlaRate o?’wfjiﬁ; Sxolie g B a non-acis-
cligride,dertvalivsr theeobin Witigholg Icagieici asid orelig has een activated, and
tf@mré@iﬁhgttﬁ@hnﬂentlsc(pﬁo;g/l pipemzmueous organi c

8&% st ér‘?@d&% all% tAFELAH BF 1-(1-
mﬁ te?r@ g

?ny'letthy% &gﬂi pyr 4 y?oxy) henyl]tcarbonglllkplperazme
Steps a) and/or b) can e.g. be as described herein.

Step (iii) typically comprises treatment with suitable chlorinating agent such as oxalyl
chloride or thionyl chloride, e.g. in a suitable solvent (e.g. non-aqueous organic solvent)
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chloride) wthout solvent, at a suitable tenperature,
such as roomtenperature. Conpounds of fornmula (1) are

weriokeso7eonmerci al |y avail abl e (for exanpl e, neChyEP2048/061664

hydr oxybenzoate is available from Al drich), or they
may be prepared from comercially available conpounds
usi ng standard net hodol ogy. 1-1sopro pi per azi ne and
such gsydiehirpmethaarpd netbww%ﬁatgK@I@blwmhgquhmaa@/)apw Gayiteionyl
cltoiie) withoutAotlieht; Bt a Beiedleltetmberature, such as room temperature.
-Met hyl et hyl ) - 4-{[ 4- (t et rahydr o- 2H pyr an- 4-yl oxy) pheny
| ] carbonyl } pi perazi ne or a pharmaceutically acceptable
salt thereof has affinity for and is an antagoni st
Camgbomds aivermsds doaraiebergfomnhercialls aaitable (148 exaroelpt methyl 4-
hﬁﬂéxyfb@ﬁz@@mvgllé’tﬂ@frﬁﬁtﬁﬂd}‘idh | dr YhaysRhbe bRpaAREEM Bommercially
a\PJlI%QIg %hﬁ)%fj c!\%uﬁrigo%[d ajb' {Tfert cyd’o & 1- Iﬁ?ﬂgrog)/yl g r?e fzme and 4-
ta%ﬂsﬂpyr@ar%%ﬁwwﬁr Wé&’?' ecare %fﬁﬂ‘%‘ﬁﬁ%utl cal ly
acceptable salt thereof has potential use in the
treatment or prophylaxis (in particular treatnent) of:
Qeurologlcal di seases (e.g. in a manmmal such as a
ﬁunan) such as: cognitive inpairnment(s), cognitive
deficit, Al zheinmer's disease, denentia (such as Lewy

1-h)1}Methimftby11 #-g[4etetrabgdrot Zt-pytenantioxy)pheaglisari@nggiderazine or a
ptﬁ‘?rm%é,‘ut%ﬁf é’&%bia%féa sa‘ﬁﬁhér@@%s dﬁlr@tﬂl%%d i§8 khRgBRsBand/or
hr?ﬁt ﬁ ﬁ%oss(r' Jnfu b tiglly useful
'“V%FFG&S RERER a&'hrl‘ea PRl Oh%ffa?“pd %B plislly ysefu
theganegtiepiopediepr essi on, fatigue in cancer or in cancer
chenot herapy, or chronic fati gue syndrone) such as

VBRI &t)f&rfﬁ‘qfl ‘Pﬁeth%ﬁé(tﬁl]l(gh Eh' (‘Fe"l ah{/abl sraﬁt4r oke, pain

i N T e 'Ca'ﬁreaﬂacs pabkica! figcgof has
p@iahtmal ua¢ Indtlg trieatment or prophﬁﬂl&ﬂmrataﬁlpylapﬁﬁiaim@hh of:
particular chronic inflammatory pain such as pain in

Ré* §|8 ikl *Huééa'% F?ﬁb'?nérﬁ‘rp%l';ég}éﬁ%‘s%' ﬁn?ﬂ Nchlas: % nitive
impairg|eaky): 895’6‘?"& ( Iae’ %cﬁja%sgoﬁiﬁm?r&ﬁdaug%%a@@ RRgly
deragntiane vebedpi depwsitiahage-oélaied yneroory slysfepctivef egiepsy, migraine,
Pa&fReh'aldRdayd, nhultifé kKélepeRr' (ﬁncl@tjﬁmgﬂ&@-ue)’ %@u@%ﬁ daR@ufr fatigue in
m%}ﬁ'a%ré%'f&'%§£‘qéﬁ{uefuﬁhé&%s.orf?&gq%% Eé(nc!epo‘n}{ c%h@ér%hgmotherapy or
CRIBEIR (2110VE SYRRFRME KB435 Qo VAPBRer Aiehalogiesldaliaue. stroke, pain of
nelgnpeathicarigil. (guchLasweubaldips éggrenstiieerpeticvescldiarneuritis, neuropathic
bm iafiddynfd, left. )Cﬁ*ﬂﬁhh’la\(&y 'pﬂmeﬂnrmmar‘éhrcﬁnd|ﬁileﬂﬁtﬂgtory ain
SuC urode eneraotl ritis Sorlndfre]rrh tg%garH ri Ver ||n al L ngé ain; or

s R eter e g8 Brme fan R is S IR B e ba o
a@&ﬁi@'@@ﬁ‘r%@fyzﬁ)a'”évror-s'eﬁ&ﬂﬁﬂr%r? %‘Cﬂla§6‘bfﬂ%rﬁ§m(‘@'e@09 encessive
dainread e epirtds s asareolbpsya o) slespuddficits asqueiatdrbwitic Pdiksoale disease,
résﬁé’s‘she€§ s§r§d?br¥1@%h6%ﬂ\'a@199é é%b@é}élﬁ/f in %&tﬂﬁ&@él%rosu@} tention

Rk e e ents) Sl diTlug e hent i P A igers discase
dementtat (egn) ewy ody dementia or vascular dementia), mild cognitive impairment, or
a related neurodegenerative disorder; or cognitive impairment(s) in Parkinson's disease,
or cognitive impairment(s) in schizophrenia; or

- psychiatric disorders (e.g. in a mammal such as a human); such as: psychotic
disorders (such as schizophrenia or bipolar disorder), attention deficit hypereactivity
disorder (ADHD), depression (including major depressive disorder), anxiety or addiction;
or
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or- other diseases (e.g. in a mammal such as a human);
such as obesity or a gastro intestinal disorder. Thus
W@ b@josnrent i on al so provi des PCT/EP2008/061664
1- (1-met hyl et hyl)-4-{[ 4- (tetrahydro-2H pyran- 4-
yl oxy) phenyl ] car bonyl } pi perazi ne or a pharmaceutically
acceptable salt thereof, for use as a therapeutic
substance in the treatment or prophylaxis (in
- pnet disedsas (4.5eatamaiminadiuchingg Dfurh&re); eV’ dbesity el gastro-
intd3tiRA fidsilar cognitive inpairnment(s), e.g. cognitive
|npa|rnent(s) in a disease such as Al zheiner's
di sease, denentia (e.g. Lewy body denentia or vascul ar
Tumatim@)mtiomals@ pewigies t1i-(t eméthpaihy hrdr{4-(tetraheyd roe? fdppgcin-4-
yIBRPPIRSHYIEABE AN oNRr Hine0drdSshar@b e Aigalyt dcéeptabR3alt tRMédfStor use

as 4 tfe%&lh ?f‘%Ubsﬁar‘f’deﬁﬁ%fe%eé%ﬁmeﬁ%?rééh&%xkg[ﬂ%&@ﬁ (t%)ﬁtrjn&]t) of any

of tﬁgéﬁg\{eo(hg%pg@ qug\,rtf(‘ﬂl@g cognitive |mpa|rment S), €.g. cognitive impairment(s)

inla diseametdugh et Ndhpiderisdseaset demantia de.@ H-gvy lzorly4lementia or
vé@cQPéY)j@rh@ﬁ‘%l) i &S@’Mlvb@rhl@@iﬁﬁérﬂtn@r DielAePhAIBBERINEHERE bikorder,

0 go%gﬁlbgpmgalﬁn?%%% {ﬁelgaer?nmr}s él?é'a Ogrscq%nhlogrrﬁ&ﬁ%én(f(s) in

sgeroPNEaniaa " fatigue: r?éﬁtsﬂe%”fd'%ﬁﬁ?erof t he” above di sorders,
in particular cognitive inpairnent(s), fatigue or a

ThRS %%Qntfbn%%cﬂ&bwdé@ﬁn -ﬁ?éfﬁwéthﬁlﬁw[tt 'Eéﬁ%ﬁ%rosmlbyr@.% qrat,

oM R M
agp ﬁhqga;pqqtl@ §Hbstangeda threireatment q@o@fyletXﬁ,e(lerﬁW@Iar treatment) of any
oftths abo\ey disoréerd, ingpantiiutd Icogmn\ai impaB@asks), fatig@e ordrseép disorder,

‘”%J@?er R g%aéht sv)’em 68 4 05 nﬁ’éjrp"s[]b§5§5'hﬂg1aho the

he mammal 1n nee thereo
t her apeutl cally effective anmount of
The inyemtisntfyitieartpyovdes-g nathodef raptyanborpioplyais @n particular
trgdteneyi) pneny bf tha bboveydisriee| 83 aeedblogicahdissmesiitd ®amal such
a5 %ﬁfﬁ%ﬁb\;vﬁcﬁ %rhglté@%ra%%mstgn tdthé @Eﬁ@r@EQMa( Fn%ﬁ{ aI |n need thereof)

rovi
%ﬁ?ﬁ’%%@ %qrgee@té“cer?éﬂ%”t SF?( gﬁ‘t?ﬁb‘g'? w{§yyran-4-
ylexygphenyed rbonms pipeesinenasrat Q@)macetalcdllymsetablecshlt mreof
Al zhei nmer' s di sease, denentia (e.g. Lewy body denentia

T% P‘é?ﬁ%ﬂ'f@ﬁh&%’?&ﬁ&és@ memodg)f e% XPpﬂog@g%])ﬁ{rﬁeéaﬂigﬁlala

neurodegenerat | ve
”?ﬁﬁ@ ®nt (s) in Parkinson's dlsease or cognitive

i npai cogmittvé sShpairmerd(si);zognognitiee impaimend(s) igwadigaase such as
Aﬁﬁéﬁﬁe‘?b”d%%aé@tdb%ﬂtlé . guldwy Ry %16H@F1£Pé5 bSvastabt @HentR), mild
C%{Hﬂgﬁfﬁégpm nt Ay agr t%@n%t?rpé?qen at|v§lﬂ Eels df?é’ ar cog%pve
'”éqaé"él?”aﬁ)s'a @@?‘”%%‘MS%E’W@Q@'B%tﬁ'l‘@*f@@”t(é)('ﬁé§§'?9@re”'a

dayt + oefatguee(pi perscularfatiguel ie paptipleosclarbsiefatipfel |n|dbsreSS|on
fa%ééé’ﬁu' @hest d/erﬁ BarPc%F Khéiﬁé’cﬂer%p?' S eARRIC BhGld §Bardnke

rome and

SUCh 92 ?'g?p dlsprd [gsugfl) %Uﬁ% omrg;ﬁg@]ceagﬁ%es%lv%ﬂ&m%sleeplness,

nayeelgpsy, or sleep def|C|ts associated with Parkinson's disease, restiess leg’s
syndrome and/or fatigue);

in a mammal (e.g. rodent such as rat, or pig or human), such as a human, in need
thereof, which comprises administering to the mammal a therapeutically effective
amount of 1-(1-methylethyl)-4-{[4-(tetrahydro-2H-pyran-4-
yloxy)phenyl]carbonyl}piperazine or a pharmaceutically acceptable salt thereof.
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t hereof, which conprises adm nistering to the manmal a
t herapeutically effective anount of
wa2qoosgthyl et hyl ) - 4-{[ 4- (t et r ahydr o- 2H pyr an- BCT/EP2008/061664
yl oxy) phenyl ] car bonyl } pi perazi ne or a pharmaceutically
acceptable salt thereof.ln another aspect, the
i nvention provides the use of
Injanothames pgat.che yiventipn{ pravidestheatsg @f d=(1-methylethyl)-4-{[4-(tetrahydro-
2By atody)shengytabemylipl peadzrenyd 4 phpenaaiticellydccaptable salt
th’%F@ff glr‘r‘ién%?%cltl}fe %Fgﬁ%td?cgln%nfl%lrhsé Iﬁetﬁg‘ﬂfe frrﬂan'i Bﬁ?rng laxis (in

PIHCen fﬂ%ms&t?ef AT %%?*?cymdaﬁor@?réamﬁw'%? ngplagical igease

ardiovie pditcolad eegnitivienmpairment(d) detiguena e fteiiseridedi sease
and/or in particular cognitive inpairnent(s), fatigue

|ng;5arf?‘cuzér,etﬂ§ irq}eﬁ%rg&?)vidbg tRATE FYL @ meth16th| MUETE Lt@Panydro-2H-
rovi des the use of , ,
p}iral@-f:wymne@ylﬂﬁargqnxﬂqlPgrgglp@tqr gmhafr@aogqﬂ%ll&ﬁpceptable salt thereof
indhy hexylachea gl § cedisemght for psx mzhetreatmeat or prophylaxis (in particular
tr@élﬁfeﬁﬁ‘b? aﬁy 6ﬂhéﬁb@¢@@@ér§@ﬂsem3®|rﬁcutdﬁ arrRQfolbdicd! ARease and/or in
p%&ﬂ% o [tlve Prgp rr’quEn(tj(lgf %Hg;ﬂ% l@td orr]g%rhﬁ trlﬁgr%tn{gf[]et gl;] rodent

any o
S%‘oﬂﬁera |0§6'|9d§rh§maPhSLﬂ5%§‘rQS| %'EH”'&@” -a neurol ogi cal di sease
and/or in particular cognitive inpairment(s), fatigue

Mefe Barfié s, HeSRV&HRbn gkﬂ/lo%s of(‘le(1gmefh Qﬁﬂ/ﬁ) A& NeRShydro-

2 e BRI BRI 3.4 e PertiGly agooptabie sa
thergof inbe marefasiury ofa fredicement ahy dr o-
2H pyfoansdtinythexgiipteanyt prophdaniy (in pamieulazirdement) af cognitive
R?Wé'gc@%ér}ftlv%qmﬁgfrrﬁgllwt?sﬁr%%jlsbggé ?&fh ésnAIEr%?mers disease,

u
d?ms%*taﬁ@r& 50 oD memie (esciandBmeiia MiFGaoNEYR meaiment, or
a cdgler neveodeagrerativertigosger. er epanidivg Mrainment(gpiai fardngqns) disease,
ol dbgaititle sRGEensHiGhinaghibathrehiger ' s di sease, denentia
e . .

( 9. o#‘f@Wsleplﬂgl?(? ﬁgﬁ&%ﬁi & &5pﬁé/?a'3(fsua eg@;?]aeﬂ&”%ﬂ:éeaﬁé?rg?‘bﬂ ttigue (in
p%ﬁ glg?r giiguegp ”2}6‘&}'1‘? %?'WQS'?n%HW%rﬂePE%SS'PH PB Y& RSRC orin
caticseazamotberappgiichions fatigus symdron{es) i n schi zophr eni a;

- Or - {i0for USEinitie tr@@wreheatmsnsﬁylms 1 whwlmre%trﬁem) of a sleep

d.?t%%# G’sﬂl}t‘?gs Wﬁ%ﬁ%l%nﬁg (%tsg %‘ﬁ 32t|n§]e 93&5 h%slé ﬁgrcolegﬁ/ or sleep

defigits aa%)craﬁe%wm B?rkéﬂ‘sof‘ A d!?ﬁﬁ%% reglies ﬁe?yﬁﬂﬂpmeo"f‘”d/ or fatigue);
chr oaigcinfamague! $a:g.doderd)such asratf @rpigisehunmart)isech as a human.
treatnment or prophylaxis (in particular treatnent) of
a sleep disorder (such as hypersomol ence, excessive
dayti me sl eepi ness, narcol ep or sleep deficits
PB@@W%‘F‘@G' GRPOSHPRS 58S 52 rui/g@%gg@’ regegeness leg's
syndrone and/or fatigue); e.g. in a manml (e.g.

V\fh%ﬁ%%d FURBr R tﬁétcom%urﬂi &F tRé mk)é‘ﬁ'fﬁfr\)or% rAgceutiBAVBR ceptable

QP eh (e Ly cediiee PPy STE! cANRIRG  arch Fanposiions
cam%ﬁﬁpawdcusm yerausraoeeduresl |y acceptabl e sal't

thereof is usually fornulated in a pharnmaceuti cal
Tﬁmbrbéém mv§Hﬁ$h RANBASbIHANS pR&ThAREuRIPEGH GSLitkbRi B9
usealn tr?elszQFegtmenFor prophyIaX|s (e.g. treatment) of any the above disorders,
e.g. a neurological disease and/or cognitive impairment(s), fatigue or a sleep
disorder, which comprises 1-(1-methylethyl)-4-{[4-(tetrahydro-2H-pyran-4-
yloxy)phenyl]carbonyl}piperazine or a pharmaceutically acceptable salt thereof
and a pharmaceutically acceptable carrier.
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Thus, the present invention further provides a
phar maceuti cal conposition for use in the treatnent or

woe@plsl7axi s (e.g. treatnment) of any the abovePCI/EP2008/061664

di sorders, e.g. a neurol ogical disease and/or
cognitive inpairnent(s), fatigue or a sleep disorder,
whi ch conpri ses
1- (1-nmet hyl ethyl)-4-{[4-(tetrahydro-2H pyran-4-
Thié pregephevantibe aurtbenilolidep @paainieccatica composmarentitical |y
cd’@lﬁﬁﬁs%‘s%b(ﬁ%étﬂp%thgp%ﬁ@ te@é@dﬁ’o @/t) LApcguti cal | y

e ca t1on
VBRI dCarb oA REEAZING &R PhAGTReRY W'Fyrﬁqm@teﬁ'eéaﬁmf%s
and ¢ phamaegLigtatly byceptalelcqrtiet r ahydr o- 2H pyr an- 4-
onxy)phenyI]carbonyI}piperazine or a pharmaceutically

%&Ek il %%Foé nﬁ{ (ﬁ%% ﬁmvgntﬂ)np?/ﬁfcﬂ?r?a?ﬁé b%r}éd by afjmixture for

rmaceu
eﬁ‘ﬂép'? ﬁb@ﬁP'PBhte”WﬁfaéWer?ﬁQ opaimpeseh ﬁﬁ"‘e@!’eﬁ%rﬁdﬁﬁﬁ'ﬂﬁl'y @dapigg for
ok gapEnéerak oraetialeatminien@i@natndr es sual, ovay derim $efern of a tablet, a
cé-’ﬂs@ﬁ}s Hh Bral 'I|§U|él'§ké@aPéfloﬁd@Bb\ﬁ§brf §an@ed!a Ioﬁé{éénbﬁé@ns@tﬁtable

pg\g&er %a%fer%arﬂ)' e orft SI% s%rlﬂlﬁn gﬁsqeﬂalogadgr %Jﬁ)g? {fﬂfé form

powder, granul es, a Iozenge a reconstitutable pomder
AalmralIwadnﬁmﬁka@lmpharmﬁu&:thbl&:o&unosmomnsuch as aspelasoraapsye, is

géhHIRRRElchegy. An orally adm nistrable pharmaceuti cal
conposition, such as a tablet or capsule, is generally

preferred. A tablet or capsule for oral adm nistration
Arelletns crpsulefar o) aemindgtrgtion Ay rgyin &8k dasemfopneanst mapeentain one
oeotepdxepichts, sucthafis bindnignatjent(eag @otidoee,g. povi done,

hngi frﬁawlr@ﬁjmék%%!a% SEriIRE fég%gm.nwl&tbé&r

Mg FiRAeE Celliogy 7 LBHEaTE Sy AT LPTTH (A9 reagnesim sjearat,
ca‘r@gmeeé¢arﬁﬁesxr§mea@ @cidg &l d1$luh¢g@tnéa4gat6é>le¢)ﬂlsgﬁwantcaraﬁoroa
pr@ardia&élmtc@m; &dtlepBb wtahy 8gerdll aitaBleghaNbe cE4tdd,¥.g.dilm-coated,

%a%(%%ﬁ%? %%Ue\( c%ﬁ?%&%@ e BéJ‘@c?rgﬁélg ha@ 5ras%|ft%tagsule

coa accor
C?'H%P'@Q %‘é‘%’]’ﬁ’@”ﬁé? 8o wﬁgm%aftda%ew@egr H‘éﬁf%g’é‘}‘p'g'HFP g.in

powgs wir eellet dortrai ni ng t he conpound or salt of the
i nvention and the one or nore excipients e.g. in

AE %Yg ﬁ&l{ ﬁ greg)%lrét%h fnﬁeﬂ)’ 3 m'%ﬂe 1% r"ﬁlof fblqé&a% Lf% %R%%b&%“of@%

S%B%H%I%Wlu"é’”s%ﬂ‘ G’F‘IU§H’” aﬁy@mr§ll>6h or @agﬂedrbtr@rform of a dry
peductifor, reoonstituiob evith wattdreor foffrems oitabte wkrrw@ befduectsd. duch liquid
plreﬁﬁl‘%a%ﬁé il 'c@tﬁlaw atoia|t\()ﬁ@(fs?§uéi’1r asoéd%ﬁén(ﬁh’g hgdHt€ eYrﬁhs&ﬂ?‘n@ agents,

n%ndaﬁ?le%%yg‘?’/%?'CrQ’ 82 Ay PRI B R PR PPy anovor

h
deRyeflt 4aVoHBIESANIES &9%@1’@ cles (which may include edible
oils), and/or preservatives, and/or, if desired,

Féﬂﬁfﬁr:ﬁélta?giﬁp@nﬁqja%n (flgldQJ'rﬂrHo%agé:fBFmQ%F@t?bl@éI@] prepared utlllsmg the
e é trﬂe( 'PY?’E'OH gr pﬁ%rmaceutlcaﬁy gccep?abvssaqt tﬁerexp anda a st\érlle
vehlcle The compound or salt, e.g. depending on the vehicle and/or concentration
used, can be either suspended or dissolved in the vehicle. In preparing solutions, the
compound or salt can be dissolved for injection and filter sterilised before filling into a
suitable vial or ampoule and sealing. Adjuvant(s) such as a local anaesthetic,
preservative(s) and/or buffering agent(s) can be dissolved in the vehicle. To enhance
the stability, the composition can be frozen after filling into the vial and the water
removed under vacuum. Parenteral suspensions are typically prepared in substantially

the same manner, except that the compound or salt is suspended in the vehicle instead
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conpound of the invention or pharmaceutically
acceptable salt thereof and a sterile vehicle. The

W@ 09posnTde or salt, e.g. depending on the vehi cPEI/EPIIN®061664

concentration used, can be either suspended or

di ssolved in the vehicle. In preparing solutions, the

conpound or salt can be dissolved for injection and
oft heingedissalvad, pnd sigrilisation typidally ismgt peropriisked piafiiratiop dn one
e@bodimeat) it @ntbctidalor balt |Sl’é‘ﬂe}rm§@me(95by$2u§dfslﬁétcﬁethﬂé@é oxide,
bé’fBF’ee Bgﬁéltgnollnpiﬁéﬁé‘(/éﬁlbl\ée ébn{‘@%{%& esquQ&ﬁﬁ‘tQ&%énﬁQg agent

s R 7€ OBt Je [l SO 0 o ecsbripaune gg salt

into the vial and the water renoved under vacuum
TRapeahRicaliticaHsiRstsitoR Ay dontaipfreml . ¥2R6 89%/ §dndight of the
c&H;B&s‘it%rﬁgdfﬂlé a(ctl(/?ﬂ]ﬁ@r‘a?g%aﬂ%e{m r%ﬁﬁl%?h\y@ﬂé 4&tgﬁar¥dro 2Hzpyran-

oun

4H@XW@h8n3§]§6Wt\9@ﬂ}p'%ﬁﬁﬂz'%‘f @rr PI@QEWWUFWV @gq:ef%;at? g sglpthereof), in
particdandtaons Hed 60% Hyi weigltar dnom 1(htodi8e byriveihtrefithe composition of the

aBREPREI OFO'S@lath“é; t6i& Adyl VahPdepeRdBig dAYhE XRAS B RinbiRistration
aﬁ%ﬁ%ﬁ%mgﬁé fﬂoris*%?%n% gHégéPeny on in a sterile

one” e a surfactant or wetting
agent is included in the conposition to facilitate
Thentdta amadinsofrth& phararacefitidate acoeptadienchroer is élet phafinaeceutical

c&h é%edah'f&aéxaﬁﬁ)'@@aﬁ Hbﬁ’ého‘?%yorpfﬂ@ 'aﬁnad'egmap cépb&tion and/or
|tm{éggglus g (i(or &hﬁéo&‘te o?ggmlnlsttrapon In one em Cotdllrr\{eent the total amount
ofithe phma@yu@ql{y pgcepigtiercqrrien ip e/ Rirasmareigalggemposition (e.g. ori.e.
thé-tytabaryipirt@niHe] ar@rdyomytk lereipien®Zréeendthetdi®, such as one or more of
th%'@(%%?lﬁg/b mehﬁor%(acf?e?%ﬁ iEin i n%;Qg)f ﬁ:'?r%)?% td99.9% b welght of

t
i FoReg o J?rr S ety % 5} BF et i G 80000 by
weight efitberporapoditising Aggitionaliyordiipenatlvelyy imane Rebpdinest, der
caflpdsitioht(eat tOApEMEnGor draBadiBiRiRAsiidn, ery. fabldlioe balsslile) in unit dose
fo'r’rﬁe{#%)tots\ a}ﬁoﬁrﬂ%ﬂhem% ce%il?]éup%ceégﬁlé%% ik Fﬁmatha}ﬁmt dose form

acce carrler |n t1c conposi t1 on
PRAIFTaP ) 108 SAHTAE 9. SRy ntie (G b AMPHE A RS RYTE Sfciients
presemideéreing narmbel from 10wy itm2@0{ded, fos examelé fromt 2(emg ¢ d 800 mg

s@h AAraMH 60 FrRf to@Bout! TD00NEg.enbodi ment, the total anount
of the phar rmceutl caI |y acceptable carrier in the

r raceut | i on t he _t ot al
Th et Sdr ot downr e i Sty Bl eiis (P armihs 2Han 4
ylg&whhwllcﬂfbomﬂ}pnmr@r@fortﬂhﬁepi@e(mapeletwallst mgtah@rﬁaltdh@aof e.g.
ustRs iRittny treatMehtortghepHydx@eofalie éfb&rmér&’mh@d oM sndissais gt

c&fdlﬂolﬂ@ aﬁ@ﬂﬁ@&hbr‘ s%rd in ngha @}EBH%&%@ E? é%(Qr?ﬁple vary in
o)

BRI G RSGTOIREY Py S4TSR it FOByCf i Siffger. andlor
olbabYanilaActors. dlowevep mscsdaneat guidegin anerapBisidimest afssitable unit
d@srea(le cadndl nhis tios)iob0.02¢0 400G mbloe .05 to dAPB ulge Joriemamplet0.1 to 200

mdastieh BOM M ol ntlg?ta%tj/o@m?lé%mﬁfe d. dihetooim)rrﬂ@%ﬁgb*s‘i@bb()’ mg such as

Pﬁ?ﬁ? ﬁ%?ng%?e“d:c g u% :ﬂ%éh ?g%mP%ﬁ éjdoﬁﬁe PIQarmatc%utlcta lly %?ceptable salt

OiRBINYENIN (M2syiss asrithendias Rase| pAeRAUdhmeayehft Ugadefosprgmple in a
pltaamabeutfcabenni@sitign t{@.g 20G0 argl, phaona@utioq lcemppsitior? @ndigr e.g. in a
uﬁlpdds%Q’@rnlﬂ)Q)f%Mv&ﬂloﬁr Qﬂbﬂe@@mﬁ@dlh@nﬁb%ﬂ a 4RP8odes forhe

qrﬂf\%’traﬁ rﬂonc,%r 3? g)t%%\ amn}a_l_such as aEuman alternatively
such'a unlt e may r ad nlstr t|on mor t an once a dray for example two or
three times a day e.g. orally and/or to a mammal such as a human. Such therapy may
extend for a number of weeks, months or years.
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yl oxy) phenyl ] car bonyl } pi perazi ne or the
phar maceutically acceptable salt thereof, e.g. used in

w0 b@nsiEat ment or prophyl axi s of the af or enent PGHEPR2008/061664

di sorders / diseases / conditions and/or conprised in
a pharmaceutical conposition, can for exanple vary in
the usual way with the seriousness of the disorders,
the weight of the sufferer, and/or other simlar
Ohaetrhogimdrio vy pharnmaseaticgetedage fgui de, in one

enbodi nent a suitable unit dose (e.g. oral unit dose)

of O 02 . r 0.05 to 1000 far
% e iieqftn pis Vgt S oraairies apodsiatp fed: orall-
afdmm_trabtse gmf,prmr) compssings 200 ng such as 0.05 to 45 ny

apr 0111hetifethy)-4-9H4- Gdﬁ@h?&ﬁmﬂﬂﬂaﬂm )Il(b@f)phenyl]carbonyl}plperazme

opﬂgﬁ%%gﬁﬂc%ﬁ% %é’ceﬁ%%%e@t%@r 6@{) "Ep ﬁorll(ﬂav Kyl on

asured as

o} o - BRAAINGS POlSI M RACRTIRE SPo SRR T (L ety -
(tetrahyded- ZIymarama%Eloxy)pmnydcﬂrp@wl}plp@mZIrwrM/tbe s@t peraofinghe
dokge fElASRhEDESHhparEd td)8 db in®ickihg sgidestamides iamgnt

BUCa BrldoolRBy Lol adimnlal Tal Ton once a day,

al l such as a human;
alternatlvely such a unit dose may be for
Inagh®@ emisadiraenta thiwembodienent teeprartayguticalrdoszgerforma (e\goorally-

a@hinitPibREdsB forfh) @!@Mﬁrlsﬁes% cafiéd theﬁWcﬁrcamér@am@trmﬂ Ieast
p@?‘rf%ﬁ‘ @S %arﬁéma rwr% § henrl)?ﬁgrtlgﬁ%g(g Lgé]sy 8?rm gomb‘r
aphar ik sinthalny bl lepby dror2k- Bﬂé”émﬁ@wﬁ?@ﬁv'lcaﬂ%’y'}p'peraz'”e
oil mpledntriaceutivaty acteptablepdedirtheresiiei o aydrdoldadie $ait),rande. g.

ppr al bytﬁ)%llwé tiBhk& tﬂé’tsr@&‘?cefsQfemad‘éﬁ(Smbﬂ tﬁé Rg3- n?éthﬂletﬁ%l) -4-{[4-
R e L S e g*é@s@sf Y
desaoe ferme méen cp@pgredm@rc@@ﬁg%fqrr@éa@mqs)ald $pbibgari onal | y

a stabiliser, which reduces degradation of the

In]thi(sjenffﬁaﬁnﬁérﬁtthwtérnﬂ‘cél[r%r tablet” refers to pharm ace tcaIIy acceptable

oSSRty £ bt e A e
yipxy)ehenydeajeoriytipiperaziriei avghe plvaimacelichllseeceptable e@)t thereof.
pharmaceutically acceptabl e excipient. In one

R o SO e BB SEIRE R i

conprises a carrier tablet, which carrier tablet is at
In @restmipetimert] the C(aerlegtatﬂmrcpmrl‘ags or wholly, e.g. only
- paANddnald.y)in GAGRTRAL Biframn 50 kdM GO, & Stdng B0 8 98%( By weight of the
c?rﬁgrt Q%I ﬁt %h)asdfm{:l[odé ,};5 a‘ﬂnr ac'%}ﬁﬂ{)é)e 'éLB{&&Q}(ﬁq’almeo&@{lh!%ggﬂgvmg a
nQRingl PRy @%{FId S1z§. of ﬁ9wt&9m1|8;qnaée gaﬁ\(lge 10) or 100 microns
(coptAvimehPHy1 02 '8}, abidciaser otrhannitokdodies degr adat i on of
ébﬁldﬂqg(abeﬁ?(e wﬁ&hﬂnbuﬁ‘t c{fﬁ‘r’(‘)m 0.5 to 15%, e.g. from 2 to 10%, by Welght of
th&t rri ?hé/bqetglsy E %@r(‘fh (e ? r)ﬁ)sg% §r’ﬂy'o]t%‘i§ Fp ALY m%r;;o?e-%gra fisCd
St@&%aﬁ(’é’d 'w@yaoldﬂ@@aé@ow@mm IO&BK‘i’rﬁﬁy%‘aﬁ’Yd{“Qt{h&'@PW%ﬁ@r ang/gr
- & hibsicantijedi imemtgmdume of fesrm0'. ciard% e¢.g.tfedmh 013"to 1384, ey svelight af the
c&Nar BBRe Ul als adHeS Rt &BA@ite, calcium stearate or stearic acid.

In one embodiment, the carrier tablet is a tablet comprising microcrystalline cellulose
(e.g. Avicel PH-102 ™) (e.g. at 90% by weight of the carrier tablet), pregelatinized starch
(e.g. Starch 1500 ™) (e.g. at 9% by weight of the carrier tablet), and magnesium stearate
(e.g. at 1% by weight of the carrier tablet).
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tabl et substantially free of the
1-(1-nmethylethyl)-4-{[4-(tetrahydro-2H pyran-4-

wQ k@2g3henyl ] car bonyl } pi perazi ne or the PCT/EP2008/061664

pharmaceutically acceptable salt thereof. In one
enbodi nent, the carrier tablet is formed by direct
conpression technol ogy. I n one enbodi nent, the carrier
tabl et conprises: - a diluent (e.g. in an anount of

The abovedmestiched Yhaenageufidad dosietfornd 88Mmprijng/ibe @btiorad stabitiser,

Gk bRimbBBbRish 13 O2%g 13 SHASEYODEAGE £Rbh B R33.(1-
mENPa - RS -?fn- GRSt U bR g o

pfcarwppeuitcaﬂsoapwp@bwlt(t@ergof (ang bwromiprldyzsaqtb mMyhen ragasured as the

amagitas free @aséTprRBeAtol ; and/or - a binding agent (e.g.
in an anmobunt of fromO0.5 to 15% e.g. from2 to 10%

he, carr er t abl e such as .starch (e.g
et peesaeloth chiopol e daSen of ar chy.
pol yvi nyl pyrrol i done (povidone), or

Inhey PErQ)Ia sHatyddiRédty Iheelo ageden daBsltempriseta btabilisgrant
(e g |n an amount of fromO0.1 to 5% e.g. fromO 3to

ght of the carrier tablet% such a ,
'”ntﬁﬁﬁ@%Y%WP§W%‘§P£hérm%UE?%ﬁP§QQ§JP%{? ’6?6 §t?€'5?qr&aﬁé¥pd)°.a”y
comprisescitéorbodiomarsialt theneofcmalic &sid babkalt theseod, dsatbetacid or a salt
thieIHP réo‘alurﬁgb.%r%@&éy@dt@hél &ﬂﬁjt;ﬂﬁlebl %k@r%ﬁye(n%o@e ar¥biogltylated

rrier.

h¥d_|%)f (ﬁyéne I o%?ggrtlﬁalar %r%g?g%eﬂ étagrﬁericgmg %‘??OOp |{)n I

bytylate WFCB%"HW desUghes briviated b QXVQF'SP%P@(')OFG aﬁracu'ar'y citric
acidgne saltithesdof asuah @s (ctrigaciat Inlifre dygsaus fgim, tbé ntdhee ratio of the citric
aG@oF th%fsatt?f?nérg%f)(m&@lljrﬁé% %gmgé&? gﬁgﬁ’e Phﬁméﬁﬁ@éﬂﬁylﬁﬂkm-
s Mt Pty o OB etz Giihe SAEhershingasured
ag thefraggdasef cartier exaqmple be from 550:1to 1:2, such as from 500:1 to 2:

met hyl et hyl ) -4-{[ 4- (tetrahydro- 2H pyran- 4-yl oxy) phenyl
Inl &%r t 4 lr}éQrHstnglt%%téPre%?é%Hettlé@oa‘? W%%Hﬁfgfl%l Ieéfélgn c§at e.g.toa 2-
O RO B P HE P D AN TR SSAetBE (GE Byt
methanehdscthaneht for example saige ethylasdosss (emtSucelegas 'S @ oamethacrylic
adt abpdlyraer (e.d. EuaragaF ) suthacatigbrdictf codt hFhd asag®ering the

Cg Eéﬁ‘a%?&noc&fﬂ? tﬂe %Br%ﬁ%)uﬁos Itlo'ﬂtﬁenﬁve %3 and tq$ optional

ve- nent | rrace |ca
BN Q’Blca t?'g %”OIQFQ?& rc?"g% Clalr”etft dirg cogt-

salt thereof, malic acid or a salt thereof, ascorbic
In3<§i1ederﬁtﬁoomrn§rﬂ| in thé@pSREmestRfhed Idbbzhg‘e%hﬁﬂaﬁ@nusu@@triembhd
yéralthggei |Q%95£§t¥t?aq%ﬁ8 lassﬁp%no(?f tPé'q ﬁbﬂaeqﬂ%etpyl) 4- ﬁ% (tetrahydro-
%ltpafﬂrr){ -¥lexy el P@@Q”WR%Q ¥ thap srasgUtcally acceptable salt

theyeshf Oy yrendesiidraablstuch as butyl at ed hydroxyam sole, or,
nmore particul arI y, citric aci d or a salt thereof, such

Tﬁ%g&rrlg t:aglg?g an |a pgﬂlcijﬁghg S?rgeie %rg,fre% égggl 8‘ s%ﬁon% (?n a
p@lgqlarcera@me@tothpﬁ@n {whigh ﬁielpﬁ%r@(tr%u”e A- qrﬂy4part|ally covers the
cqrtiet tabley alicdOwRich pymanses-thé osry pplreinyr shit af therimentiomaendthieroptional

st%bi%er g%uﬁﬁbﬁtlatllp er&ht \Qﬂﬁ@% &?ﬂz GmdrBeedds8ss essfhs of the
Ia{rp e rom 550: 1: 2, such as from500:1
cqrger taé

In one embodiment, the above-mentioned dosage form (e.g. comprising a carrier tablet
at least partially covered by a film comprising the compound or salt of the invention and
an optional stabiliser) is further coated with an outer film coating.
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In one enbodinent, the carrier tablet is coated with a
carrier tablet filmcoat, e.g. to a 2- 6% wei ght gain,

wo 200963Empl e usi ng a coating not sol uble i n WakPEF/EP2908/061664

not sol uble in nmethanol or ethanol), for exanple using
ethyl cellul ose (e.g. Surelease (tm) or nethacrylic

acid copolyner (e.g. Eudragit (tm) as the carrier

tablet filmcoat. The filmcovering the carrier tablet
Inearbtien Appéc ohthid drebadimpaiuthg iovensiah provfdet Beméthue fur ipegparing the

B’(ﬂ% h&RioRRY 'pﬂ%ac%hﬁ%‘l Hbs%%% fbr?n @m&%h?% QHe? 't&ﬁ’et%ft least

%ﬂ Ior co ﬂ g ) M coa q
P %ye%‘af& Yt T GomRtiging %%0'%‘?% dhegta %‘8@%"‘3{‘89%” an
oy@tmkstgblhﬁyr}, w@e@m themagthed egynprises dispepging ajsglution or suspension

oﬁubﬁméﬂiyle&ﬂyll)w {IﬂJ-(t@bélﬁydB@-lZBIﬁpy@én alyRxy)phenyllcarbonyl}piperazine or a

%_frflac@@tkg egoreASa{t[tﬁ L?Blﬁser (e. g citric acid CH a salt thereof,
e haﬂ%és@as@p%uﬁ ki @2%?16@”@5 hBPESFVE] aygbe Used provided

thaatheu séabiltsgbard anyr¢tberc@10mlafﬂs prebenitin terfilin ninlahua tout dnast
p&8YIE CHVEr IE CARTCR tdbRAFSSRDIUBIe ifl R SSEdn@NThe bblvént is typically

V(ﬁgltﬂ{;' ﬂ\'(% @5Iv§rﬂ%ﬂgulg%@tpha n'?aeceH (Ldn/ %%Beo%bléL 41 S/a(?‘é&dual) quantities
'“tVHB%'{t aawc?rm%eﬁﬂe'é ij%sé’ge ‘Pf@‘ coipoRAleat 5$eds'a|tfﬂe pethodean
include miateynaraticr arhergamc solment sstiabs medhenpl, iethanol, acetone, acetic acid

aﬁwbﬁdlaﬂéﬂoméméner asakturdot %I%rﬁ@@ebg?%té}{etﬁéﬁc% MBEBSEES. In one
a I n one

si on rrier t
er%h%od mé%qe SC{I en?gbo&ﬁaﬁ%ntl oned dosage form (e.qg.
conprising a carrier tablet at |east partially covered
Inbite andthddnfioc prepatiirgy thg dobageciormpottie dawier sbldt aodl tHehdispensed

s sggp&&%naﬂaysé hé’ﬁ@b (S ap'alfbl%% hirloSed )% 'éb%orate excess

t
iR TS mh i B fﬂf@*ﬁtwgﬂ%. {3 ufih o 620 2L TR S8 ot the
C%f'@@ﬁb'ﬁhgﬁﬂw@sﬁ%wﬂ\mm If@ﬁ&@t'mﬁﬁv paddncpaial, /igsargerding to
kd@WrmmEthotPrto sidage an oater filercdatibg.et at | east partially
covered by a filmconprising the conpound or salt of

h pt | st wh

Thecaba EBkbivelt b BelRe a a2 bidts iR o "l fanapys recess
orocﬂepressmn that provides a basm for the solution or suspension of the 1-(1-
mibtHylettet hyh gtebrghy drd-2Lf dyrdri-atyiad eyl REriov Y iRmpetasth@syhe
pﬁ@ﬂ%'c%t‘ft@:%@? ({ fé'b%%’aﬂq é}godéndath?ta]%ﬁ)li'@&rql SeUtI%rfﬁaéf{eY beln? dispensed.

er eo
o*?'C%[‘Cé‘.!\?{ iR hdrg regegses gndwa frcestor Hlfotég'eba@%mlﬁoyed

vv/v) onto a carrier tablet. Any solvent nmay be used
InbriVd e Aalterdodiniéht Stha Bbbies Renfidhiddaidgagy forh c@?ﬁbhﬂh 'étc%\rrler

ta e‘?%}etrﬁ%zr?r&e%pﬂvéﬁt,og] %W&d;ﬁged @ é@?&qrgtﬁgﬁg%@%%

2000 25P9eard meretRAsiciaTiyye DiorEesd By a%@%@u%éﬁ@ta@mm d
dibeensitey madide far aturgtehcdigpEnainge pradetaymited smduistl of the solution or
s%@ﬁélbﬁ bﬁﬁeMD(Metﬁhethwap{pﬁ Etpatydrd-De- pfyfarhuﬁhed dosage

ylo \Ala%)gplenyggadﬁgny\(}ﬁlrﬁ)era%n% ar the éharm%?&mlc%hfg cePrE?)L a‘?t thereof and the
St@b'ﬂ%(ﬂ”to He cetise labigiet ',I'Qe a@wataﬁ arayralsf kavesr Mﬂwm@@ber for

hélding xttieucariaftalsiotsy @hich nf{ay. rgovensdntinu aly redongl the apyarbteis as the
did @r@mgl rﬂo&lﬂ@ d%@&@sqﬁ@goluﬁ&%r%gy@rﬁbn‘ &t@?&&?&%e carfler tablets.

arin

6%8[?%&}@% anetyr?ésdo r eB %rg@g sysetemotﬁglglﬁles or rgﬂ/apore?tes solverﬁ from the
solution or suspension deposited on each of the carrier tablets. The holding member
may move continually along the apparatus as the drying system dries the dosage on
each of the carrier tablets. The drying system may dry the dosage form by use of heated

-27 -



10

15

20

25

30

35

40

sol ution or suspension may be heated (e.g. in a forced
air oven) to evaporate excess liquid and may result in

W b@oamat i on of a filmupon at |east a part PET/EP2908/061664

surface of the carrier tablet. The dosage form may

then optionally be filmcoated, e.g. according to

known nethods, to create an_outer filmcoating. The
aigr by dfraretbpremiciayeineating:  Tha aparates Mgy @fserfavg atgeating system
thdos@gies hiaoatartiyn beat@gaveetesvsage fdapr essi on t hat

provides a basin for the solution or suspension of the

1-(1-

net hyl et hyl ) - 4-{[ 4- (t et rahydr o- 2H pyr an- 4- yl oxy) phenyl
Cpowimationis} pi per azi ne or the pharmaceutically

acceptable salt thereof and the stabiliser to |and

1 ﬁi ﬁ\ﬁeﬁrgﬁ(ﬁhﬂ% gfés(%?ﬂ%ﬁ?@ro-%y Eyrgﬁlw %?ngr}%ﬂglfc%y@on&gabggﬁme ora
I&Fﬁ'@@?‘ét@a y fﬁccgﬁgxb@pstq tdheleolARYL Be Hesft |n copwination with other
thelapeeticregerito nétied d Sdgeethyetin/g-o r- Qtstrahgda) 2apyiaerd-
ylb%bl%ny%arb&%/l}ﬁfpﬁﬁa%me driay) mgébdtléalgréb@é'@tﬁgle%lt #ereof is
m?eon%gﬁ %rl@?l }e%?rg%{#t%r }?%y;lg%ls I%FP% %{Jlar t ol';ﬁ) of AIzhglmer s

Iaeweﬁgmﬁ@tlaﬁﬂulgm@gplgye Wﬁ*@pbpy adela ﬁg&pfﬂjiegeneratlve disorder,
ingraetitetae inriheacatment ot padphy/lbxeis $iolpatticalar beatsnenper sognitivef

nﬁd’b@rrrﬂen( Iy iInaied fayvdi Qea@e{cﬁénéﬁtﬁt(é @hyé{ﬁ}pbgdi}'dé(ﬁ&ﬁla%r vascular
d%ﬂsﬁ%ﬁc@tﬂ” ViR VR DAL S b enerotvg figorder, e.g.in a

mafmamal sigfens @ humanHemay beileed tnatsineirationywith Apesticarmenis gained to
b@lisefulhsvethar diedabengodiymaerr sh@ptdnaltid Itrregtnﬁehﬁs claalzhemer's disease,

ddAbhEL ﬁ’llld%gﬁhh%am%ﬁt %PQtréIngelnleM éﬁl é}%rét% isorder. Suitable

)é%ﬁ)ﬂraty E\ nsin #) pﬁ es t ef |
3 BrPt6 °§1?§ 089? S Q&P é?r%%’@ » 1Or example
thoa® Keew tovn@dlﬁ/gmahrmrg@ tieagmiskion shelvas M1dnyscagnis yeaegiar agonists
ott fIRkteHt NRBuRKore VAP ﬁftﬁb@ﬁw@éﬁtﬁ@?ﬂsté T quatyldnelirfeatarbsainhdltors
I

(sijgﬁ Qﬁglftr;?ﬂgdrggﬂ g?ﬁﬁ%@ %rcr)tﬁ)gﬁe&g%rs Itdﬁﬁ% I hX%cﬁl@%}@trl%astlgmme

%t%'ﬂ“lﬁ‘? ea% % %ﬂ“'&?? drg @F@ﬁ?ﬁ dPiFeni %@e%ég%@'%%or allosteric
rr@elullatcmﬁ (suble ag a¥ rRgenistsain Iaécvs;erlchedldatyrsm od{38 tagamistayor dligsteric
mobglafbps2BPARGIGBhIRY (8 (J g¢h &f PPRRY agaists), B*tHNYretdPtdrad=fihl @fonists,

5 'Iq ré) Yot aﬂf%‘bh@%& ﬁaipgﬁwreﬁglgafc{ﬁgy Sa(l1 Spﬁﬁ)el?gil r?yl)%umollne ora
sqlht@e@@ é’gQa disgloged @o 5)(895%% aqt 1hydroch|or|de salt (Example 2) and
as Metfreg tetsh Y Eyardplé [16)]( §HT tAategdptor &Haggmsisn MMBAoregeptoeny

aﬂmtb?@’ﬁ&@%ﬁbﬁhl@ﬁﬁ@ juBe the%a‘Hﬂﬁé @%Cﬂ#étrﬂé?ﬁhé Mﬁ&@&ﬂ@rﬁ(}%@' &
t th of ma in co |na nW|t ot her

dltsfﬁ%sre arB fymé; aégg eﬁstsu%huszs or y-setretase e ks
1- (1-met hyl et hyl)-4-{[ 4- (tetrahydro-2H— pyr an- 4-

WheoXly(j phethyleihgBrbiph tef aiiyder-2/2ipyeanet-ylaxy hisenylicabonydipldeyazine

0P& 5&9%%&.0%&5& écde %rbféoéanltﬁeﬂesﬁ i8S ITbr AN itH Mbﬁment of
échl%ésyrm r%eo gr&él mg&?n wfﬂ?Helfj%g}ngFmtﬁtc{laeﬁ%ég?ont u eful as

trqaafﬁ*@pps,f@h@arc@epsg Sélt%%'%axm?%@lfég@hé*w thesarguiis pgents include

miodafirély &intadaéinil and mbeodmieatpteke bck@sophyl axis (in
particul ar treatnent) of cognltlve i mpairment (s) in

V\@{eﬁgg érn?tgyleglyﬁ %a{?f (tetra bﬁ pglreang4 onxy\/%henyﬂXargomla}plperazme
or a pharmaceutically acceptable salt thereof is intended for use in the treatment of
schizophrenia, it may be used in combination with medicaments claimed to be useful as
treatments of schizophrenia including i) antipsychotics including typical antipsychotics
(for example chlorpromazine, thioridazine, mesoridazine, fluphenazine, perphenazine,
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denmentia), mld cognitive inpairnent, or a related

neur odegener ati ve disorder, e.g. in a mammual such as a
wheva307ié nmay be used in conbinati on with nmedPCHER2WDS061664

clainmed to be useful as either disease nodifying or

synptomatic treatnents of Al zheiner's di sease,

denentia, mld cognitive inpairnment, or a rel ated
pﬁ@éﬁ'@ﬂlﬁ’é@éﬁﬁe frflupperagne.dh @vames,@uatoaﬁrl@leeaa'wﬁpe@ opoxaRie®).
atypibelrantipgycaptust (fe eagaplesclorapinbeolsyzapineespatidage rjustiapine,
zi %%ld%ﬁérﬁ?'}u@ulbm &L ggghé Yraﬁéb%lrtbpﬂrﬂﬁ'ltﬁtors and

E) m.ssi on, s ., a
m&ia%gf'rmgfeeqep&orﬁ%nﬂa aw%ggs R KA G et 2O Ry Bl Smple
anfiseplnecgios (el Be berropine; bipettes, pragieliding, or trlhexyphemdyl) and
déinfindrgids eauthramidrdadige ); ilpaidepidssantginclidmgR@zdtdnin reuptake

inA¥ ﬁ&gc@u&r ésdtﬁta é; P%ﬁ‘S&c &gm ﬁuoﬂaﬂh@ F0ehiRe, eo‘a oxeting or
SSaL AL M ot O n%ﬁ%ﬁ?ﬁgﬁéﬂég't Sisibes vgﬂlafaxme

dabxedioe or mlna@m@hhmoraﬂrmha@@pmy@nmfsb@r@fsuah Bo sebwixeiine),
trizpelic|anti @S ssaRBARI GOSNaBRSpH{IBY C oM ratMARYinAgHamire, faprotiline,
ngrt [E!T‘l‘né%?fr% Fﬁanﬁﬁé’)t hghoeﬁﬂlﬂg'o%tdgse ﬁh?f)nfgrs (gl?c%pés%ocarboxaade

mS’C'PBﬁ’@H*W R Lﬁ”fe&m 9r- t@”&'fyikfpﬁ‘é’leéz?mﬁ*ﬂtb“%{ 8i($Hehiagdugrorson,
meiserin, meirtezdpinee nglazdid@el admdodoneWD)IINIBHAIBS inakidinge
béﬁ%ﬂ%ﬁ@élﬁ’éé slensaldl @E@qaﬂwr%raﬁepanﬂ af8 v Eynithve@nRasRrs for

e>(a hcﬁlnggt%eldsg§r'1—rl;ll-pltors s%‘éo%%?aé:trl (ﬁ)%% |t ?’vasrr%Wmﬁetor

9 a a MA%kant i ne hydrochl oride), or di sease nodifying
agents such as b or g-secretase inhibitors. Wen

V\ﬂheﬁ Jth %&Lﬂd ltl')e |ﬂve{r{t|6n Q)P 'é‘&)rn %r B¥5 tﬁ ¥élpt)ﬁ¥)e%f is

%‘?fgé %l”é’?%’z\ '?P% @1&{519%'9? A¢ pqppq}gwgs rWYytq? administered

ertheéaewlalbforrﬁanwtﬂn@pgg}y by tanyr@sganelents@dta n conbi nati on
wthrmmcammtsclwnmjtobeusﬂulastreﬂneMs

mﬁﬁ{;v@ﬂfo%%@é’ﬁ%wd%‘ nltn %*? ﬁt easc blﬁéaﬂr%tﬁm H;bl rE]llnP 11
[5%%&’1%{[2 t[eg[ﬁgy%p gé—é@‘rg M)phenyl]’carbony piperazine or a

pHar(nbcewichiy @Qdepla))le&a{t[thereofdogﬁhgrdmm 2fdrihgr therapeytioaggnd or
adgrty| | carbonyl } pi perazi ne or a pharnmaceutical ly
acceptable salt thereof is intended for use in the
treatment of schizophrenia, it may be used in
Toe ReMAARIS "RiefRd (R ebE TR %OWP@F’W%*)Q prepented i yse isthe form
oft a pladrmanégicef fosuiatmypdmdethua pharglagelitivgl ioymulations comprising a

c&ﬂ&h@tﬁiﬁ%éﬂﬁ@d bh&JetdhErbed Wild §§harﬂﬂ¥cb9t%ﬂ?§&de‘bﬁabﬁé &rrier or

exgl %nrﬂ frlﬁ%a%brg{g?él%@ Zc‘% Plf}tgleonrvg Cﬁ?nlo pﬁ\eer |g§|vﬁrgaldc%%ﬁp%%ents of such
Cme'ﬂ@Wﬁ@%/zb%@dm*ﬂﬁi%%P%%éeqmt'a'b'e?n sifBYItangeNsly HigyRparate or
cambiheX piparmakeutatlforrmahbtiant | psychotics (for exanpl e

cl ozapi ne, olanzaplne ri speridone, quetlaplne

r.asi done rlde or ci
whEBES bormBng T BRSPS o8 o hiebaeBURER Phertl g sl nereor i
U$nga|¢@@blnatl9n dithigseeord téﬁltapap@q%gﬁnaawvgua@élnét th@@@@e disease
sthty thexase bieeathtcofipolihdeagidifer (remcthataghdneth@ compome) is used
a@h@erlden procyclidine, or trihexyphenidyl) and
opam nergi cs (such as amantadine); iii)

anti depressants i ncludi ng serotonin reuptake

inhibitors (such as cital opram escital opram

fl uoxeti ne, paroxetine, dapoxetine or
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sertraline), dual serotonin/noradrenaline reuptake

i nhibitors (such as venl af axi ne, dul oxetine or
worReonasi7pé an) , nor adrenal i ne reupt ake i nhi bi t OPGT/EB20081061664

as reboxetine), tricyclic antidepressants (such as

amtriptyline, clom pramne, impramne, maprotiline,

nortriE&¥line or trim pram ne), nonoam ne oxi dase

EXRERHIVIENTAL SREHONs i socar boxazi de, nocl obeni de,
phenel zine or tranyl cyprom ne), and others (such as

TpéJFUI ir;F scr%tgzﬂ§%ﬁb %fe‘éﬂﬁj@ﬂ%tgghe m%fc%ﬁ@)%gﬂgoptrhe invention, its
e.8a

i el BEEBR RO PSP PB ATy ( EgToe) of Use in the

prephtioetheréadr exanpl e chol i nesterase inhibitors (such
as tacrine, donepezil, rivastigmne or gal antam ne).
When t he conpound of the invention or a
ghat rrace‘rti cally acceptable salt thereof is used in

Desernt on with other therapeutic agents, the

Methip dt(keteahydyo-B4- mdahﬁi—)dow)bdnmath@Usequenti ally or
si mul t aneously by any convenient rQute. The invention

thus provides, in a further aspect ]| a conbi nation
conprising 1-(1- Q OMe

met hyl et hyl ) -4-{[ 4-[tetnahyd -/ - pyran-4-yl oxy) phen
yl ] car bonyl } pi per azi or A armaceutically
acceptabl e salt thereof together with a further
Hk‘?‘gﬁeuti c agent or agents. The conbinations referred
Atstirrad eotetioregf noethyl drtyeineXypertmoager (@ kg, €8 forol.usg availatieefrom
Afdﬂ&h")‘ phyaroRitatraMeesyr sl d, Orghiy, ieod aaaniatﬂ&wém Aldrich) and

oBRBNIRAGTLSES, T M, SRR & SRR bt

ceut’ic

Wag H@ﬁtﬁﬁﬁr@%%?r‘f"i”é?'e @@@Ioéfwvbl?o@&z e 1® mglpteﬁgwalents) The
reas{i@cvao$tirtdueoviermighit iToa solVeret wastkvapdatdd off rpdtiendred@product

W§§'?éld|§§’c5t Iméa &'ﬁ@t@ngfﬁﬁ?ét Q@nﬁ)gWth&{] \ﬁlﬁf?@éﬁé&)ﬁfﬂﬁ{ carbonate solutlon (2
Eﬁ%ﬁ'ﬁw@éﬂé%é@ i, e A G e o S FaBh S Paphtes.
Thegide iPsust was londedrarte @ Silicalcolmiranshvapsubiedied to flash
clirbemegtaphy, elatrd with g dot tn&BOP/@graWehhof&tQﬂaeoast_dte in light petroleum
(@h%ba@)qﬁgge% ol c@(ﬁb st the sane disease

state t dose o eac conpou d may differ fromthat
when the conpound is used al one. EXPERI MENTAL SECTI ON
Method Bl | owi ng Descriptions and Exanples illustrate the

DiistrEaLsdns ristxy k(7. 1we 3o 6ommol tzanamhomblbafsb das saddd to a

pa%rlﬂ&)h%ﬁﬁew}?ﬁ% me%&zb& ﬁ@%dl Qt €5mo
gﬁ%ﬁt {'gfgﬁ’lﬁ?qrﬂpsy ? i, 28, anmog TTS% ther eof

cg ‘FH mole equivalents) and
trwh(emséthéhWG 612319 p§9-ammoly? Brol ersivalRnt® it tphxerofusen (120 mi).
The reaction mixture was stlrred at room temperature for 68 hours. The solvent was
then removed in vacuo and the crude residue was dissolved in ethyl acetate (100 ml).
The organic solution was then washed with a saturated aqueous solution of sodium
hydrogen carbonate (40 ml), water (40 ml) and brine (40 ml). The organic phase was
dried (phase-separating column) and concentrated. The crude residue was purified by
silica gel chromatography eluting with a gradient of from 0% to 30% ethyl acetate in
hexane to yield the title compound as a pale yellow oil (3.14 g) (TH NMR in CDCl3

suggested the product to be contaminated with a substantial amount of diisopropyl
azodicarboxylate residue).
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A stirred solution of nethyl 4-hydroxybenzoate ( 1.49
g, 9.8 mol, e.g. available fromAl drich),
wal20v9dswxe/t et r ahydropyran (1 g, 9.8 mol, e. gPCT/EP2008/061664
avai l able from Al drich) and triphenyl phosphi ne (3. 85
g, 14.7 mmol) in tetrahydrofuran (60 m) at room
tenperature was treated dropw se with diethyl
Mgihad €ar boxyl ate (2.32 ml, 1.5 nole equival ents). The
Dlispedpydazouicairisixyiate@. gval, nn@latmmzmhe Sanbleentivaests) was added to

a QUARPELRA cﬁfrﬁethﬁﬂ%dfdrﬁ Sé%ﬁteo(ﬁ Ql@%fb S(ﬁﬁmbﬁ‘ﬂ% morl ved

ol B o 18 her G Buetents) and
trighqam%or‘(o&ghlﬁﬁj?, 89Pi Q W@Qﬂe&f’ mﬁlggqlfl\gafl@')ts)dﬂéetrahydrofuran (60 ml)
ata@i’é)piﬁhatmnoﬂ' mixtare ks voaroeddd rowes tdng@edaidreoartdostiared ifdn Zdahours.
FXte®aH dﬁ°@1§yr§t‘#§0 @ﬁﬂ)‘?ﬁ @n}flﬂ)rﬂﬁsbhiﬁar(@Wb?GﬁdiBllf%propyl
fédﬁ%{%&g}% {?) Qam?)%é gS d/ %e%ru% fﬁﬁlgtt? ?He r?g%}?() n%%ﬁ‘@gtergbﬂ
e("’zoei U ¥ nfisesst opy INoYFo dineSPysR Vs '@”tofe@ In vacto
amd the39$l6uerwa$ dlsaolmﬁ io edpliinoethier(b68 mwdbe adibed phasa was washed
whlh blsaeats®lbyties sefutiokbhyddiin Rygtogay babaeat €3 Mi)Owater (30 ml)
a&ogbrYnénglral ﬁl]ewgsfn%(éﬂ‘ia%% \/f’d}yd#egRMﬁ%% a H'gcolﬁﬁmgﬁ
ul va ) tr
cctrfgn@atsg ge gruﬁﬁégsﬁ Was BU '(?a t\y |§ﬂlg§g<9] toBrapﬁ elutlng with
a weadiert phiren (Wate QOf/Q@thyi jcetatpén hexgoeitoweldithe tilecemaround as a
pait iyelicdloia(2. rogNTheameatddieh frade GBoumuf diisoptopyisadodigatboxylate
hen renoved in vacuo and the crude residue was

di ssol ved in ethyl acetate (100 m ). The organic

sol ution was then washed with a saturated aqueous
Methadt Pon of sodi um hydrogen carbonate (40 m), water
T6 4Gtimed salotiorbefi methyl4Ohydrgxybdmmaty (Bary, d 9P hase, wasndaks i ed

5)° Etdh rbrllg Dy 41 GOR e'i“?,rrﬁ&@gquﬁ/ré]@nt%f&%e
e e B oo

repoeieatreraturehwra aedadudiizpeiogyltazedicanboeylate npd tmhd98smmol, 1.5 mole
e@VRente)] dvewa Petiod &f 15mmltds. Fhé\NGActioh MArd waisguasd &t 24 hours at
rdoPteR] %g%lﬁr% tofifer ngH.Bﬁ%'f %e é{&gtﬁeﬁb;éggég%'% 4 0d
SR S (DR BEIFndRie (eotiss kg yepsligbor another 2
haurs ahtsios tequietadlirentTdp rmloaddsdret\@a%\thsn uerahed dlydie addition of
a @étu@é@ﬁhuébub)ééruﬂéﬁry bestamh BydroderftSarBondle BDOMMMENd th§l acetate
(5@6_}181) eﬂl’TLTl &%Tﬁgtpﬁg?e Wa?%g \R/l‘tar]f b g‘t@/gj)?%/d ﬁﬂ &rlé]d (nQa%ngsmm
Slﬂ'ﬁte‘dh@i’ﬂ/‘f"%%ﬁ WPH@”{@"@B”’ (}faC‘P4t°@’erFﬁ% crude p5ogist. gnethyl
4-giglramadredts)yramddysixy epzoadé, .asanth(cBYehdvy oia{18@ of. The

reaction m xture was warnmed to room tenperature and

stlrred for 2 1 hours. 4-Hydroxytetrahydropyran (0.3

tri phenyl phosphine ( 1 . 1 1 g) and diisopropyl

Dﬁ%‘iféﬁ E’oﬂ'goxyl ate (0.9 nm) were added sequentially to

44 Tetrahgamiroi26hpyrartddyloxgbenpaimaceh{p2) at ure and stirring
was continued for 2 hours. The sol nt was renoved in

vacuo
o)
Method A
A stirred solution of methyl 4-(tetrahydro-2H-pyran-4-yloxy)benzoate (2.12 g; prepared

as described in Description 1 Method A) in methanol (20 ml) at room temperature was
treated with 1 M sodium hydroxide solution (17.9 ml, about 2 mole equivalents). The
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and the residue was dissolved in ethyl acetate (50
m ). The organi c phase was washed with a saturated
wauweossisol uti on of sodi um hydrogen car bonat eP¢BBOP290§/061664
water (30 m) and brine (30 nml). The organic phase was
dri ed (phase-separating colum) and concentrated. The
crude residue was purified by silica gel
regRighabdye aEayearat foig haurnand teagpelst tofoont smreatuig. The
maffdnel wyd eapetaideoff, randex@agudons yiigligh wiewhsHedevith
diERBRAEILLARS(35 %S a)‘lsltrll&v‘éc@dlﬂleo(t% pH2 Q/)th QS@égn?rme'aq{y@Fé)chlonc

XYy
a?'%sﬁla%aﬂue%?%&a weryracSq i Bihes R B A g eluirppluton was
washeddwitiiyaienEoab@miabring (501 wieH (Magesitn eulfate) i evaporated
toeyieltl el @Rt dmpolad (BRI Iconthing\taansh, of 4 ytioxyénkoisraeld by NMR).

1.3 nDIe eqU|vaIents) and triphenyl phosphine (78 g,
5 nol e equivalents) in tet rah¥dr of ur an
AE‘%‘J’O@“‘HW aﬁ?r tP%é‘?ﬁof Fhisiogtedrte roqR emRfIRred thesmpapsis
ewgpocitedpthaky baveousS8xtutg is2@Bhedith dichroroéteane (3 x 10 ml) and
thHRf i Y@HiBE &) pHPY Yith@oRES IR ydidehiBIrid RIS and then RIRAGIOHAR is

stirred for 24 hours at room tenperature.
f"%né((i ﬁ{fz?'rpo tion of diisopropyl azodicarboxylate (5 m)

and tetrahydro-4-pyranol (2 m) was added and the
Metsoxt Bon m xture was stirred for another 2 hours at
TBOQ”kﬁr?ém%foﬁﬁtlHﬁ €of ﬂi‘&hijleQQ¥ét|%Hdeb)Qtl-PﬁﬁaH\@fsyl(_t)@%énzoate (3.14 g,

pl%ésne% a% de%%érltg&emetge%ﬁ Ot%ﬂ L K/Ie{%oﬁ al‘fﬁ ?r%e%f@%g%orﬁﬁ Wa added a 1.0

en - carb
Me%%&ﬂ"“%é@i“&f’ré of 59@“??1 yyd r%‘ée &ahi 48 B’W%f%)e Thes e@\fé@ﬂe’ﬁ'x"“re was
heated atv@d &€ f021& haw® amid)wasdiheedobrd doesirtenperbture)The methanol
wa8 dransvel] hﬁﬂ mn&eaﬁd athed réraiMidgUaqtisousl \phasd1ewss Ullgshed with

dlgﬁlg%lr‘r%th I The a%Jeolu Bwas then aC|d|f|ed tOPH 2 ysinga 1.0 M
acyéqoluav\:f ?l n((if8 ebég%qj wghe Zorempl a?e Was ?Itered c%‘f and dried
(vacwrmor/@myw(bwiqr éy\paﬁ;) Ip yeldilye) titencaomrouadi( 452 B2)
I\/bthod A A stirred solution of nethyl
rahydro 2H pyr an- 4-yl oxy) benzoate (2 12 g;

epar ed as ri bed i C
Tﬁ@t Eﬂﬂ S B, Tt PP R Y R 48 42dY Gy Rrapared as
dascrbeddn @%wmpoﬂu Yethagl G |Irbme¢fpn09(2ﬁ mi)adtoieonptemlesature, was
addpd ¥ al®EM squeoliB&oRAiGH I0PBodIUXL hiydoM@S (TEII, UM thmidd). The reaction

ml'l%*’rﬁswﬁqﬁerﬁ Refte§ QP e%gx d;ﬁ’ 1 f50r%mst e'mbﬁlre%t‘lﬁnemlx{rd?@ was then cooled to
net ?ano Was ei\ﬁ][gﬁor at e E’@( L 8ueou m Xt IH&

FRRATL SRR RN AT St - Rl e { QR depyiine aqueous
phasedvas aashes wih Zighlarametase e ral 2ahgod d\(?ﬁl then @cidified. to pH 2

usihg aatj0 v usubaysesolwtinn exttiCladhedesultiny ehite precidit@tentvas filtered off

an"’d’@'néd"@a@dd?@ BVéPétWO' WOM@ﬁoM@?!be}ﬁ’elMﬂ&ltWoﬁ{poﬁﬁ% 1.38qg).

m), brine , dried (magnesium sul fate)
evapor at ed to yi eI d the title conpound ( 1.27g,
&Pns ca. 15% of 4- hydr oxybenzoi ¢ acid by NWR).
Téatstirradsoluidnyof caddeemethiyied-(tetaatydom2 Hpysmed-gldxy)bemzmaia (182 g,

pleBARA AL d¥sEribddNg DEBEAABRM NiSthod D) in methanol (800 ml), was added 1.0
M aqueous solution of sodium hydroxide (900 ml, 900 mmol). The reaction mixture was
heated at 50 °C for 4 hours and was then cooled to room temperature. Methanol was
removed in vacuo and the remaining aqueous phase was washed with ethyl acetate (2 x
400 ml). The aqueous phase was then acidified with 2.5 M aqueous HCI. The resultant
white solid was filtered off to give the title compound (36.5 g).
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evaporated off, the aqueous m xture is washed with

di chl oronethane (3 x 10 m) and then is acidified to
wW@R02/0%47tdr concentrat ed hydrochloric acid, andP@TEP20D$16651664

product is filtered off directly. Method B To a

stirred solution of nethyl

4- (tetrahydro-2H pyran-4-yl oxy) benzoate (3. 14 g,
Dpsejrtias8 as described in Description 1 Method B) in
44(eéthatryalro 228pyrian;4-ylagy)bedesicacid D3V aqueous sol ution

of sodi um hydroxide (28 m, 28 mmol ). The reaction

m xture was heated at 95 0OC for 18 hours and was then

cooled to roomtenperature. The nethanol was renoved

in vact) and PRe ¥ai i ng aqueous fphage was washed
Wi Fehl,or onef fidhe ( 0 evdquecstidaPray er
wa en acidifigg to 2 ysi 1.0 [M aqgugeMsS

HOSI Ut i on of HC _LThe rdsul'ti g white prlecipitate S

filtered off and dried (vacuum oven at 40 OC for
hours) to yield ®he title compound ( 1.52 g). Metyod C
To a solution of nethyl

4- (t et rahydro- 2H pyran- 4-yl oxy) benzoate (2. 19 g,
prepared as described in Description 1
met hanol (20 m) at room tenperature,

M aqueous sol ution of sodi um hydr oxi de (

SﬁmlS)Jmm'EinyaPrmssbemrm:m ure was then heated at refI ux
for 15 hours. The reaction mxture was then cooled to

oom t enper at ur e,,and, t he hanol r ed in
Al SETbts RGBS LPr PR et SR tealiie TRW Shifopbenzoate.
di chl oromethane (2 x 15 m) and was then acidified to
Ap;HIuﬂorb,ISf megthgl 4hPdrbkybguesuis (el UNﬁMe@flvd;@I\{g ftr‘ﬂhﬁ&yled%hods?\pgme
f@ﬁtu %'rﬂ&e\gg |§/§Ieﬁ%?(ﬁéwfd?(§3& tr4Aydr yrgﬁ'(@ 5 1%‘ | (1 lents)
vacuu d
mée%%@g vo r@)tmg%f%fbe&% Pt apf st Acadierppviate
(s, hemoje equiyalents)ds pddes depyipe aveutd/mnwesh eveindainieg the
cdntis gt 6% 2Par B6lloMingi®eciddltied, the rdRE6H ispitirred fdr IdahiAgs, and
th@% copleg% Bf%ﬂe ! Tﬁg ‘BQﬁW dg theﬂ%@ | n@r %%ﬁg&ﬁﬁsﬂﬁn%hosphme
O)F'%%IQWOBFPFM QX%?%”WFMP&I?‘ ck@na dgnpliowe] & plir farpyfurther 1
hovadefdre filterogl Ee tvet cakers we sl withutoblen®E2 kdnol), avedsthe combined
motHEP Y Qsbré BreVitdidforadntb Reclé HTRRISBEINUhARMRAESoRMBS B Wished with

ZM&%H%%WPS/&%&& Qéfutlo%c(gtvga%t é%hé?gﬂ%qw %Mesgggmf@ﬁgﬁie solution (5
v§lbls @ogehendiieeadioniisihesied fa §0°Er dregpactiop igttieedifpreat least 2.5
hours ] entitldRPO whdw$ 86 starting Metedali Fthieamnixt@re is then cooled to 50°C and
to‘fhe(w@f(? V8l ?@((ﬁ: g/a Vél?é\’e”a‘d)ﬁlle@xﬂé’ﬁaﬁ}él%' dre %ﬁé\ﬁeo( t@@ep%@& tand the
Ui laber s 5Rg0 VR &1 (10 Pl el Al { e win 2.5 o
sduW@%ﬁE@ms@tant sIurry is filtered and the wet cake is Washed with water (2
x 2 vol). The title product is dried at about 50°C in a vacuum oven with a nitrogen bleed
to constant probe temperature.

Detailed Process Description

1. Added methyl 4-hydroxybenzoate (1wt, 482.3g, available from Fluka) to Vessel 1.

2. Added 4-hydroxytetrahydropyran (0.75vol, 362mL, 1.2 mole equivalents,
available from Sigma-Aldrich) to Vessel 1.

3. Added triphenyl phosphine (2.6wt, 1253g, 1.5 mole equivalents) to Vessel 1.

4. Purged Vessel 1 with Nitrogen.
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A solution of nmethyl 4-hydroxybenzoate (1wt, 1 nole
equi val ent), triphenyl phosphine (2.6w, 1.5 nole

Wequwonsl7ent s), 4- hydroxytetrahydropyran (0. 75vRCT/ER2088/061664

nol e equi valents) in toluene (3.5 vol) under nitrogen
is heated to 550C and dii sopropyl azodi carboxylate (
1.95 vol, 1.5 nole equivalents) is added dropw se over

66- nfddeckioluenai(hbwlnlG9§mihio ¥espebht s at 60 20C.
Fd.| peateg cbhteniddisbi®with streing.eaction is stirred for 30

UG5 AREpIBEN00EL Bl %@a B340, 1.8 idien
‘éﬁﬁr?’dﬁ BP\Z?%SE

ar e
ot dETNA S pr B et ﬁir.tf@é -
t henheurk ovedtainimgdhé corftents temparatues atlo01dte. bef or e

fig.t sfifréWecontéifts BEVessake at 8008 hebomit.h tol uene (2 x 1
VQg] ) Saa@@dtrg&“‘éﬂrm%t[]%?fﬁpﬂ%h?uen'gggor s are transferred

solution is washed

WI1[0h opled santenisi yessa! dde 861%0¢i on (5 vol ) at 0-50C,
arid . Seeted3Mtaodittuiphgayghoispieing okideiddsopSpw by Jrazisedicatbaxylate
and gmcfgﬁ@mlmm hgodieated to 8C0C. The reaction is

t ar %ﬁr(rjeé (gggr}tgnts 8?\%33?#??1 ?ﬁr%%!} until HPLC shows no

'S is then cooled to
an@ 3 @Pﬁﬁ’ér@ Rigrogdutt pvamimimeres 15 E\l’ﬁl”)f”t&rrféteﬂdﬂ@d/v hqﬂ%ﬁ‘” No.113
I ay ewst sireelgaiehed\/émbrtpapere(m@rgmsade ap)dUsdre2@gBednsr flaskers
g-with toluene (10 vol) and then acidified to

ﬁ%}r s F%dz e AP JerR  § e iR Bhonld chl Suthftare free o

wat epolyentx 2 vol). The title product is dried at about

50BCCbmbmed ditt katerany edkewrddhea wierd trageierrdyl teadste 2 via PTFE suck-
consh m probe tenper ature. Detailed Process

c th 4- hydr oxybenzoate ( 1w,

81% é e %%P?%C@”%PM %I?a to Vessel 1. 2. Added

4- 1ﬁyﬂddﬁq12Mﬁpélhydr}@m@rﬁ%lﬂlowﬁmh,24:@@2\#1) to Vassgl 2ol e
eC|Il8i Bar@ntshterty af Vedser2 bt @BYSidl mamiAl bdfdre A)lowing Wesiagdrs to settle.

193Ra€‘%e|9YvEFé S0 layBha ﬁf@lf“a@u &‘Mtbﬁ%ﬁg’ 1.5
KB I IS e N PR

1. 216Heaiedtcedteotsrto 8at& and SGEreCfoMZtﬁousﬂ 43y mimg. 7. Added

diz2s MBhRGHEY réscach 63 HPRRYIngt @d@@ys‘ms cbnfpatel , 940nL,

1. 2% Eﬁblgd %SMbeé'o‘?%%el ?‘f&‘%b%b'aﬁd tﬁe%r%(@l ﬁ%lﬁ&ﬁe {591, 2410mL) to
nal nVﬁWﬁ fg the contents tenperature at 602C. 8.

Sta4c Aédbd:waltee(ﬁvsl ef10relsdelVessa 2. 602C for 50m n. 9.

SampEted 63iEAtO At 50600 I‘f@r 5 @In bdrde aﬂ&mn}éf’thé}a%&@ to QQt%Gd
Vessel h.w th

f
C%t ESP]%] pROED %qul%)u%)?yg '”E? 3 §§8 OJ§/ ‘ﬁ% 8P etentiOh.
hy?ar gap ﬁ'@d‘i‘%’&f BEgRyicdexer v adabeiied 89'1%{ botfie fog digposal.

8. Recharged agueous layer from labelled Schott bottle to Vessel 2.
29. Added toluene (ca. 10vol, 4900mL) to Vessel 2.
30. Stirred contents at 50+5°C for 5 min before allowing the layers to settle.
31. Ran the lower aqueous layer into a labelled Schott bottle for retention.
32. Ran the upper organic layer into a labelled Schott bottle for disposal.
33. Recharged aqueous layer to Vessel 2.
34. Added 2.5M aqueous hydrochloric acid (7.5vol, 3620mL) via peristaltic pump until
pH1 is achieved.
35. Stirred the resulting slurry for 15min.
36. Filtered off product on a PTFE mini filter fitted with Whatman 113 wet
strengthened filter paper (rough side up). 10 min filtration time.
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12. Stirred contents of Vessel 1 for 81mn. 13.
Filtered off biproduct over 5 min on a PTFE mnifilter
WO 2aovesh7eé t h What man No. 1 13 wet strengt hened PECT/ER2008/061664
paper (rough side up). Used 20L Buchner flask as
receiver. 14. Washed wet cake with toluene (2 x ca.
lvol, 2x490nL) and sucked cake free of solvent. 15.
CortbV\asbed filtar cakewiinwataakexAxals He@mler e transferred to
Vesss Blie@ thel slidP prddustia oo ttHenB dined SteelGaayks @dvares skth a2muslin cloth,

cont ﬁr%é V%@JVLgﬁ 59(52 Sg%)eﬁ‘%%%g %'\éoség)bgw %rtﬁc?éfrgégc for a further 3

sol uti on to Vessel

cont &5 of Vessel 2 at 0-50C for 5 nin before

al3%itle gradust Was/ebtgined as @ntdffevhitegoliRE68: % | ower

aqueous layer into a |abelled Schott bottle. 20. Added

Mgg j hydr oxi de solution (5vol, 24101) to Vessel
Ag. ?&&E}eat ed contents to 800C, and stirred for 2
hours 45 mn. 22. Mnitored reaction by HPLC until
THWNMR (45 MHEz sDEISOpe telta g3 1G80! el cot Bhi £5612.08¢s5 I H) 3.49
d%dt 9=15|QQ£39 Aand. 5tme212 chesh gﬂbuﬁﬂa do?w@h, 4?6%)4)}4%9 (ddd,
v ébs 65?r4e4c%1) cdnt nts %%Ed ?437%‘4 i EE né’f%ng ﬁgvm%n(gr'
he Iayers to settle. 26. Ran the Iomer aqueous | ayer
into a | abell ed Schott bottle for retention. 27. Ran

IntJ}?alié'PrPﬁﬁle % BRULeVE ﬁbﬁ%ésé M Sep 37 2Rekilt&taRe Rah be RRIsh @ with

o e hSBRL BB insTrs 0 AP (R0 NS R B wene

(ca. 10vol, 4900n.) to Vessel 2. 30. Stirred contents
at 505C for 5 nmin before allowing the layers to
settle. 3 1. Ran the | ower aqueous l|layer into a

| abel  ed Schott bottle for retention. 32. Ran the
upper organic layer into a | abelled Schott bottle for
di sposal. 33. Recharged aqueous | ayer to Vessel 2. 34.
Added 2.5M aqueous hydrochloric acid (7.5vol, 3620n1)
via peristaltic punp until pHLl is achieved. 35.
Stirred the resulting slurry for 15mn. 36. Filtered
of f product on a PTFE mini filter fitted with Wat man
113 wet strengthened filter paper (rough side up). 10
mn filtration time.37. Washed filter cake with water
(2x2vol , 970n).
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38. Dried the solid product in polythene |ined steel
trays covered with a nuslin cloth, under vacuum and a

wmaopospEme bl eed, at 500C overni ght and at 750CPE¢DEP208/061664

further 3 days. 39. Title product was obtained as an
off-white solid (568. 9g). Analytical data 1H NWVR (400
WMHz, DVMSQd 6) delta ppm1.55 - 1.64 (m 2 H) 1.95 -
Eyamplety 2 H 3.49 (ddd, J=1 1.74, 9.41 , 2.57 Hz, 2

14¢h -Vt Byl e (hyt) 4 {[4:(fbtfb,h&6ro-ﬂH&ﬁramAMo*jﬁ)phéhyl-])caﬁ)cﬁﬁ/IWaZIne

4.40 Hz, 1 7.03 - 7.09 2
hy)dr%cﬁﬁmd‘é(ﬁ@) , and 12 ST)(@V s, 1H). IS]man "

alternat|ve to t he above proess, in step 37, the

filter cake c be was HR t ene, instead of

wat er, befor® thg 50- cuurhl%ng of step

38. Exanpl e 1 %7/,\, |

1-(1- Met hyl et - B[ Ptetrahy pyr an 4y|oxy)p
henyl ] car bonyl }p| perazi ne hydrochl or |¥ﬁ E1l) Method A

A sol ution of 4-(tetrahydro-2H pyran-4-yl oxy)benzoic

Mgthaf A200 ny; prepared as described in Description 2
Al‘detulﬂold ofY-(tetralalidedr Arpyraet-hgiory Yoéhizaid Jci@{200009) prepared as

&4 & D‘é{crlﬁ‘ﬁ% éi \K//I%%%qu W Bif B@ﬁéﬁha@(ﬁ@%l?% foBm4EmpLrature
WE? D pted B ol Rl oriien B a*?%*i 2R afHAIaT S gk} drgp of 10%

Nrfy- dmeébylfOfrh@m@I@lw dighlovpmaeteang oifter 88 ronhtearitie spleent was
eVHpofHi6d offaRd fre- sreaust vak e@ef/émt@a elohodieeloh®teaneX(x 2).. The acid

cﬁ@ﬁdea&rbgu&'ﬂ &Eﬁlg%n%ftr@gé daﬂn% 'd‘i&‘%%'h%‘&‘ r}%df'as added
£m

dphulerigpmetorlyey e o v, abol e

equjvalerds )eamdst-isaprdpyl- plm@zl@@yllﬁpng)é}%&mn@l e-d ay5|la1p¢g from Aldrich)
inQiéHoroiethang (80 mB\akkdai tednddrattite’N Aftdr 80)mihdites, the mixture was
Iogh&i]{jl%c(ﬁ%h{baep? Il(falf?asmcl)luﬂf 3 gloé(]] %S%%ﬁ a%s/r%lg?t d%frtoﬁ{ %‘;’QO 6%
methaor! (containmaatide @1%@@6“%"%”9 Glosemehensf The @WQ%QOBta'”'”Q
frédttonme tMeemevappcaed. al g pgd1G%aB. r8@issotvenhin @jchbromethane and treated

wilh 8RdeRE qw&ﬂbﬁn%x};h@ THOSH It Wgé‘b%dl?irél% Bh@eld BB8uM8
r e SSsolL ve

YRR SIS postie P Ek WIS T LR E e 9 o he e
CRIMRENE24TRW)-sol vent was evaporat ed and the product
"HBISIR (DEsDMBO;, 268IMKZ) 51@19% ONG, (1] thr), & 431(26f, H, 4% hieyd 7.04 (2H,

dV\A=tsh7 ASEL®B ﬁnﬁh)dﬂ@ Br)y39b@é1hséHt h%'@sﬁ@fmqvndm) 3.12-3.00
)b?? 791;!,3 )1% h (é&é% ﬁ\ﬂ%(é}ectrospray)

mﬁz M+, é§3(C1a+FlesNr@sreaU'@§3( H, br), 3.90-3.81 (2H, ),

3.57-3.41 (7H, n), 3.12-3.00 (2H, m, 2.02-1 .95 (2H,

M&lhodlB66-1 .52 (2H, m, 1.28 (6H, d, J=6.6 Hz); MS

T(() %l ﬁ"écﬁ gcs)’IB{loryg)f 4-(tetrahydro-2H-pyran-4-yloxy)benzoic acid (2.56 g, 11.5 mmol;

which may be prepared as described in Description 2 Method B and/or Method C) in
N,N-dimethylformamide (40 ml) at room temperature, was added 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (3.32 g, 17.3 mmol). The
reaction mixture was stirred for 15 minutes, followed by the addition of 1-isopropyl
piperazine (2.50 ml, 17.5 mmol). The resultant mixture was stirred for 20 hours.
Dichloromethane (10 ml) was added to the reaction mixture and the solvent was
removed in vacuo. The pale yellow oil residue was purified by silica gel chromatography,
eluting with a gradient of from 0% to 10% of (2N ammonia/methanol) in
dichloromethane, to yield the free base as a pale yellow oil (1.80 g) (LCMS (basic): m/z
(M+H)" 333). The free base was dissolved in dichloromethane (20 ml), followed by the
addition of 4.0 M HCI solution in dioxane (5 ml). The solvent was then removed in vacuo
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mz (MrH) + 333; Cl9H28N2Q3 requires 332. Method B To a
stirred sol ution of

wa2qovesa7ahydr o- 2H pyr an- 4- yl oxy) benzoi ¢ aci d (PCBBP2908/061664

11.5 mol ; which may be prepared as described in
Description 2 Method B and/or Method C) in L/
L/ -di met hyl formam de (40 m) at room tenperature,
toaviel@ éhelcqrdspandieg hiydreghiletisiersafiy 14 1- slewmw#ﬁédﬁerrﬁmﬂéo -2H-
pyryaH4otdnydtied @l daBocdi}giperdZing  gubdbchloriibeas @acff-waite solid (1.81 g);

LOMS! (BESc)VRT2 q\nm)ﬁ@gg,for 15 m nutes, followed by the
addi tion of i sopropyl piperazine (2.50 m, 17.5

mmol ). The resultant m xture was stirred for 20 hours.
MEF ®romethane (10 nl) was added to the reaction
Toktitree salntiort dfel-Getrahgdio-Napyraarbyiexl)benzorcaot (0T206 &LI2 mmol;

WMi%h |n9é/§/ ] ﬁreﬁﬁ%ﬂ gy %Sm%eﬁlﬂ DEé&%tl?lZ\Z ?\)(Ieér?lt]&g?gifﬁlr 00/ ‘o

NIBROBR AR (55 Bils Bisbdl RSB HmRoidb T

eghyléﬁ@ofj'ﬁ@'df’ hydrophlggdeyd. 2&5%“@%[‘1"&\;‘_ gt eagtion mB‘b”@)’VaS stirred

fof 1 ENfBn{tbaai mopm tefmpe(ailirel) fol @BR) by thhedflitier ob&sepway! piperazine

(RS Ve NIN. The RsaraitetiianrewiLirfdd)for 60hdvatddYh feherature.

Dﬁ:ﬂ[ii)ré fﬂﬂaﬁ’é (54ng V\MS %e&? MEII‘Q&’[IBH {rﬁlxte?éasﬁwgi tfw% sm/%nt vﬂ%eremoved
S

INAGEHe: anﬁ q,%ellﬁyyd;[r%reé peé\/agfﬂutﬂfled b S|I|ca gel chromatography
elutirig witte 8 lgyd dierit pf from-0f4 - 1Q %t of 4By dnmumarHipiynedranol) in
d.éhlys}dmth@ﬁe fyVi¢laadney bady Ld paleyelldvy i @o’lmg) (deMSa®asic): m/z
F\i{g (Eh& ﬁé@%laégwgs gjrsé&lv&) m dT(SH}@on(nQ ImQ)(S ) folbNEdi the
a

a stirred

hifo%2 bjéfh%‘? erj uiag thep rfﬁbo‘:j@d in vacuo
tO@/I@Q thﬂmrl‘esmdtmg oghyorisie é@&r -msthyted b d-(fefrahydro-2H-
pyras-aryi@ly)pheniyl|ddebdngtipibdrazine Litydedchtbrioef dwy/ar off-uhite delid (0.196 g);
Lé?alsibﬁé &): WS ( mﬂﬂ)@@sséf.— (3-di net hyl ani nopropyl ) - 3-

et hyl car’bodi | e hydrochloride (0.268 g, 1.39 mol).

The reaction mxture was stirred for 15 mnutes at
Methad Penperature, foll owed by the addition of
Td aistiopd epytiorpofpéeaamelr¢-QH28) ran-4-ylbxd)benrdig acid ®6.5 g, 164 mmol,
wh%ﬁ %atfdbt up;rgbé%b” g d%@%nb%%j'ﬂ pes: {gﬂ%{é%&ﬁw B5) at r 80[”
e A A O e S T
1-hiyeroppttenzotsiprdev(Er e 3rrempl irNwadimetmifbineamide (%30 mb at room
te@@lerstbic) Was agded Nysopripyioi pfé@aZMd 6an|gnazimerr¢i1) afhefregdtiol Hixture

W%JQ sﬂrpeqyﬁc}qg)%& %(%ﬂngﬁepggﬁé e g? Il?cﬁﬂg me‘ﬁ 8 addltlon of
Efaied pagaus solyion pigad) Egcg ?r}aé% %ge yI acetate

(1d|lt®5) oMk dqugoudilayer maa nnitrmmawm ethly) gcetadé K4ﬂ£)sdl) lpd theecombined
oydfictex@8ctdvefe Waddditrswatef (200400'meli axarelventiva¥ emole@in
véc% a%ﬁtthé!‘@e% o‘u@% ST ERER dm'dﬁchYo"’}ﬁM&htaﬂe Y1) A {Bfowed by the
aqdlt(oqu@ h%l\/é%@ﬁglutpn{ [lgle((hyép}hghgp(g)pdnlz HPYR Eagultant white solid was

thén sk parp)galteriftrdtivardnd mds vmrshed avith miichloyometbbheta gles thas
C&Fbs%f)ﬁle‘@ hi@oebrid i FLnBlallisbidortRRshserial for &tMHA Fave the

tlt?e compound, 1-(1-methylethyl)-4-{[4-(tetrahydro-2H-pyran-4-
yloxy)phenyl]carbonyl}piperazine hydrochloride, as a solid (32 g).
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Method D To a stirred sol ution of
4- (t et rahydro- 2H pyr an- 4-yl oxy) benzoic acid (36.5 g,

waesmmswhe whi ch may be prepared as descri bed PEI/EP2008/061664

Description 2 Method D),

1- (3-di net hyl am nopropyl ) - 3- et hyl car bodi i m de

hydrochl oride (38 g, 198 mmol ), 1-hydroxybenzotri azol e
Exaople 2 203 nmol ) in L/, L/-di nethyl formam de (500 )
CajstallineFoampiesfal-(I-@ethyiethqudefid-ltetrabyd roRYH-py -4 | ge

xture was stirred at

yl()%g) #ier atgﬂgzalpe;m%egﬁ!ﬁd}h?@%gn was t hen quenched
by the addi ti o of a saturated aqueous sol ution of

sodi um hydrogep carbonate (500 p) and ethyl acetate (
1 litre).~Me agieous |ayer was exfracted wiit h et hyl
acetate m) and the co jorga S
" with vvate 8(2 xngd().om ). Iv@\as
removed(in vacyo Tesi due was grak
di chl pr orfet hane ( m )\s’/ol | owed E\A:ihe addl t I*@E
a 1. 0Ny solution in diethyl eth 200 m). e
resul tant white soli devas t hen sepakateéd by filtration

and was washed wth | or onet hane 0 give the
correspondi ng hydro I ide salt. Recrystallisation of
this material from etlNanol gave the title conpound,

1- (1-net hyl et hyl ) - 4- - (tetrahydro-2H pyran- 4-

I 0X )phené)_(; car bon :% per azi ne hydrochloride, as a

Qﬂ HMMesy GFoceRakps 'Crystal line Form 1 of
1-(1-nethylethyl)-4-{[4-(tetrahydro-2H pyran-4-

AY heniphenmes @%l%ghwl dRIVBRINEZArB GvithrE§ e tod-{t8RanYaRS-2 H-pyran-
45 }ﬁ%ﬁg{zopé gss scription Al weights, voI umes

? equi valents are with respect to

4- (tetrahydro-2H pyran- 4-yl oxy)benzoi c acid.

447 ¢triadty d a3 rdHpprad H-yiyxyalve ndoirl amicy () ot rez@i vehictcmey pé s prepaged in
D\é&r Rom® arhﬁceﬁ‘@orﬁﬁ Slﬂﬁiﬂ§ﬂ)lé (CIQ?S@SWPH'10rHoI§)eq@f\‘/Qlents) are charged
%%M%%ﬁfs% Sy éé?D Hirs & 5 acpb dnd M Supnsnsiopisiusy is

warmed, 9] 39ne snd istredton aberd edo Zafhauie &@@p@@glp@ﬁr@m ry
(i-isopvapyipidetagind CD.66 aun,d1. $5 rrfoteeéhlf\mlerﬁmsmddbdtlo ode 2barge and the
ré%GHFmé ha?¥ é&@cl%c?@b{éé)cb@ﬁ{ %b;kﬁlteg %béu”t 9q B'@F}Mmpiﬁﬁ %ﬁg%ﬂ(\:éhestlrred for
Bhe 25 | Ty RAKPrS e b8 Hioktt oop Py PGS EIGYER of the
re@ﬁt@n theema@rerisnenoies ta28° ¢ med asy insplubiefraatteiib@at aryy ingrganics
catriéd ovarun the JFietrdtgand-2pyiah-4pioky)béeabidwcidf-femoved by filtration.
Tﬁé)l:lkﬂi‘gé %@P@é ﬁéﬁcﬁé}r&f told! Lrﬁ%gél Portll:.)nseam RlodhEerltSited by

|§ﬁ%lt @%\HP redyced eSSy I Pa[?i)g{q%gnateln% vo?umes togemovg acetonitrile
(€49 (usengrdhG gackeiempypradure £nd 269 y tipe prasisgrearefdding t 100 mbar
pie8§Ire B OF diywingl thé aistilition, Te &j)é‘d -2l {6 ’ALrB&d) i dddedighd the solution is

C(Sr{c%@tzg ?5 rftﬁ‘ﬁwgg Ei‘rl%[lh ?(%ﬁ? reb&eggfréésﬁgbsto@golurﬁes Aféertf%rther
PR 654 %Y%‘P'Veg '%Sﬂ@ﬁfjeéh%f’ ioRdt B iv ] Pr"? Ifhgstiring and 5-6N

HCl in isopropanol (0.9 volumes) is added over at least 10 minutes. Crystallisation
generally commences during the addition. Following the addition the resulting slurry is
ramp-cooled to 20°C over 1.5 hours. The product is filtered and the cake is washed with
isopropanol (3 volumes). The solvent is sucked free from the cake for at least 2 hours.
The product is dried in a vacuum oven at 50°C to constant probe temperature over at
least 22 hours to give the title product.
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(e.g. using 5Q0C acket tenperature and 200 nbar
pressure reducing to 100 nbar pressure). Follow ng the

waele@piobd7a¢ i on, propan-2-ol (6 volunes) i s addeRCHREP20D$16651664

solution is concentrated further by distillation under

reduced pressure to 5 volunmes. After further

propan-2-ol (8 volunes) is added, the solution is
Drtede@ BracesyBossrigfiem stirring and 5-6N HCl in

i sopropanol (0.9 volumes) is added over at |east 10

m nu td e
1 é% Ee gg&éﬁ&@g + 54! dﬁ/gaﬂtt ﬂgf&?@g}a{t%’%ﬁ t v ez%qii}’dqﬁ(gVessel 1
sI ur s ranp-cool ed to 200C over 1.5 hours. The
prZodbdded @rbonyt dimeidazoel (€ Dle (G 8k 1ilsmolesiqeivalentsh 800.09)

| sop[cdeansd frdrd FURFdURBE) to VB&ses @l vent is sucked free

f o gﬁ&&]eed &caelf‘c?mtfrl% 1?\'}ol| ?tqs%)%%r{ 3nd Igfteg%ﬁrgéjrggaé Svolution

drv vacuum oven a 0 cons

t enp® ﬁ‘(ﬁdé- over at |east 22 hours to give the title
prdodteateDebaiehsdf Messw I cabesshy 1ot300@ ahd theAdsdiedd for 2 hours 10
4- (t gfidady dr o- 2H pyran 4-yl oxy) benzoic acid (1w,

é%?g]A d l(l%og)%%il p| e%a%v\é)h) |fo;§rfp@§g§|%zm% E?ﬂ? +ﬁd from Fluorochem)
800. V(tobt MakRIeq He TS RSB Eny esss! Vessel 1. 3.
Adid eHeated tcontetisi df & ecde2 V adaptidiuidly) tot50° Vesee bbdutdBe0 minutes, and

st ar {1Rf siirbd P HURS1 M udd on observed). 4. Heat ed

gtoﬂntr Snt S'ngthiﬁ}lfilﬂfﬁgorlw I(ﬂ?ﬂ%é?(otto big/gaéalne 4§68 tion deemed

N- i sepPRIptE iiae phproduct - PLiyHd® 5199 Der azi ne)
( @t gboled cbiitentskdf Vessat haop0{®. 66w, 1.15 nole

equi yal.e tr%d ttﬁaﬁg)lﬁlt@n t Q/e¥§‘e°t§e\)|a 45 nﬁcroh%n%ﬂlccﬂﬁgrtt%'?&rﬁove
of Vesse ﬁ&actflu lously to 500C, over abou

mi nuf"ggud! Shen st i rred for 2 hours 15 minutes. 7.
SainR@@ed Nessl 1 twitheacetonitiipL(G2 (vgli @Ae L bandbussdtasl aliienwash into
and vegedipon deened conplete if ratio of product :

by b8 ol tﬁégoﬂtettg of BesEROLLY CSATEREL 3o 86 %@ﬁ%h%&

ransrerre

lon t a
5° i EHRCDUIRSHTE. Pl PEMTPPe rﬁffts CleqpsaiieanA0papbar vacuum,
10. ®ichesddca/preselre graduehy tcHilonbanil e (0.2 vol , 200mL)

ane. vessdl fsvas rink&@wiRSAtdr 2ha b¥RSSAlt with rhethanol to clean.

OOI%C {oaéﬁg?r‘i DS ?l&ﬂé?&‘ﬂito\@é%glzz to 3.0 vol umes

Vi a ressure. Started with
SdﬂccPﬁ%Et@ér?tetdéﬁ%é?rﬁ?rﬂltﬁ of é(ﬁ%ﬁeiééo ﬁ’dﬁ#”\‘?&d’%ﬁ*ﬁ“”ﬁﬁ% under reduced
redupmesguressure gradually to 100 nbar.

15. Added propan-2-ol (8 volumes, 8L) to Vessel 2.

16. Transferred reaction mixture to Vessel 1 for crystallisation.

17. Heat the contents of Vessel 1 to 70°C with stirring.

18. Added 5-6N hydrochloric acid in propan-2-ol (0.9 volumes, 900mL) to Vessel 1
via peristaltic pump fitted with silicone tubing over at least 10mins.

19. Ramp-cooled the contents of Vessel 1 to 20°C over 1.5 hours.

20. Filtered off product on a PTFE mini filter 9 fitted with Whatman No.113 wet
strengthened filter paper (rough side up).

21. Washed the filter cake with propan-2ol (3 volumes, 3L) and sucked product free
of solvent.

22. Dried the solid product in polythene lined steel trays covered with a muslin cloth,
to a constant probe temperature, at 50°C under vacuum for about 22 hours to
give the title compound as a solid (1515.1g).
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12. Vessel 1 was rinsed with water and boiled out with
nmet hanol to clean. 13. Added propan-2-ol (6 vol unes,

wW@LR009037Uessel 2. 14. Concentrated the cont ent BCOEP2008/061664

Vessel 2 to 5 volunes via distillation under reduced
pressure. 15. Added propan 2-ol (8 volunes, 8L) to

Vessel 2. .16. Trans err ction t.o, Ves
FRGE SRy 9 prasiefio o T o ad oD e BuE A Ry pian4-
ylbﬂ/)@’lﬁéﬁjl]mrbbm&}blperazn@ hyﬂﬁ)chl@ﬂldéd)rdijuﬁéh by Ekzﬁmblle(?( i IQ:)elreved not
to Vesse o
e Bl SRR iRl LT RY 1 SO AOPTR TEYEY 20% o
c@ktallrﬁafbrrﬂQmNmslysonf tRa By statiok & Neprodudt erddsiced by Example 2
33%# ta 200C over 1.5 hours. 20. Filtered off
msr%a ObMBIPTFE mini filter 9 fitted with What man
1 13 wet strengthened filter paper (rough side up).
. Washed the filter cake with propan-2ol (3
XV&WU%@@*”@U?HQKW(§EEWBd product free of solvent. 22.
Dried the solid product in polythene |ined steel trays
XRODadatal wetd dcqairedish arPANatizal X' Pea Feo pswaertdiffractometer, equipped

oSSR bRt cBlacrc a8 Sl e giatian ik gpoper
Kaatgtay sjederdidraendions 4alkM, gendratortdrredt: 45 mA, start angle 2.0° 28 (two-

”%Faéi%%%% I%]bzbglzéoﬁ? %'6? é@&iﬁf%@%&?ﬁ%%yiﬁﬁ% fje per step was

311f75(0hJC'EKé iwmffe(waplpeep%reosb;bmbummch fewtmﬂlrgrabﬁs éffsample on a Si
d to contain

Wi (Pl B P b B0 GinG FUAT Brsie BSMIR. ~Anal yoes

of the crystalline Form1 product produced by Exanpl e

SPpar A RBt Rk Rl anSand paretet Soeraaiat i Rfekg Poloag Form 1

prBﬁOctmDMiE:ed crbgfa‘xm@tem arethsmrnm@wad frpthe fmﬂd\m(rjgmnble (note: these are
' erator det The a sitiopn con I ons re:;
gL a8 BhoksctroRl [ el fong Beciplets Pl pfhScore
seftdtd, generator current: 45 mA, start angle: 2.0 20
(twot heta), end apgle—40-020—step—sizg: 0.0167 20
(two-theta). The |rr¥.R5’@r %W@@"'QELGT’_L_L)OS. The
sanpl e was prepar ed by nnuntrn@smatmwym [[1'i grams of
sanple on a Si wafer (%éro backaraunsis)pllat es,
resulting in a thimtayer of powue'[3 oom:
characteristic peak—pes % i onsand 183 culat ed
d- spaci ngs for the crvﬁibllrne Forfi®1 pragduct produced
by Exanple 2 are sunmmerg.ged ijn thesfoll ow ng table
(note: these are not t{5e7 only peakss seen). These were
cal cul ated fromt he—t a1v¥ ‘Tral. aust ||g5 2|—|| ghsgore software.

19.1 4.7
19.7 4.5
21.9 4.1
25.5 3.5
27.0 3.3
28.2 3.2

The XRPD spectrum for crystalline Form 1 as prepared by Example 2 is shown in Figure
1. An XRPD overlay spectrum is shown in Figure 3, comparing the XRPD peaks of
crystalline Form 1 from Example 2 (top) to those of crystalline Form 2 from Example 3
(bottom), for comparison purposes. The crystalline Form 1 XRPD peaks at 15.7° 28 and
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The XRPD spectrum for crystalline Form1l as prepared
by Exanple 2 is shown in Figure 1. An XRPD overl ay

WGEp@ensaTme i S shown in Figure 3, conparing the MRPEP2008/061664

peaks of crystalline Form 1l from Exanple 2 (top) to

those of crystalline Form 2 from Exanple 3 (bottom,

for conparison purposes. The crystalline Form 1 XRPD
2pBake appear o be olpraetangicioraygipling Forgn bin akihase peakstdodot
apear & ys palsemtrie tHeokRPD specttunabf dristsléngBaiks2.do not

appear to be present in the XRPD spectrum of

l.1.ine Form 2. FT-1R (FT-infrared) spectrum FT-IR

FZ(Q’%%?(M@V@Q SBEUH™" ed over 64 scans at 4 cm

resolution using a N colet Avatar 360 FT-1R
FEpR@peciiet abs abqiteddbviei 6hs@anbiaanend! ZssSritidd Bsing a Nicolet Avatar

36 EPIR Spdctr éﬂlﬁef ﬁtéﬁmﬂ&ﬁérh’&ﬂoflﬂsé:ﬁd’ﬁ%%kéés%%/ Form 1

as prepare by Exanpl e 'S hovvn In Figures 4 and 5

Trci’e Iﬁ%&%%ﬁﬁ%?@%&é%mg%r%r e%sp% %Pareg%g E&%ﬁ%@? 5 hown in
@m%@nds%éepwmth? sectighisaions FAmMpAR09de 645 crp nﬁ@ﬁ freyg 2000 to
6Thewte! eepdaivelf. éxny’é't-léi dvienlay Featnuln, for @ompedasgl @urgoges, comparing
theB® 8 8akaf of Crystdlidlel For® HREMEXainbRM foXABFY 6F cBystdIfeSHEMMY from
el 3 K5 Py 3T SRR PGB e b RbRS o EAGEHD 875 8t

spectrum was obtained at a frequency of 90.55MHz for C
SolzbgrieaVMBrspasirig a 4- nm Bruker HFX MAS (magi c-angl e
spi nning) probe at a tenperature of 296K, and a

A s%| cE] oy aﬂ—:gN ﬁl’lglessr%f;f?um%vka|_slzobtgPr%oaat\?l‘rreqsu%ﬁ§>>J of 58 5%@'@909" 3¢

Otéﬁ%‘ffﬂ*'ég é’ﬁ'@ﬁ a %@\%Bwk%@ﬁﬁé\ﬂ%ﬁrea%auglﬁéamnwgb Arofe ata
tenglepatatel @296K) and @fpidfing spartls.8kBhelDate alers heduiedfusing a cross

pélQﬁsartl@ﬁ @Q@F&%@ mﬂh%ﬁfev%dfs%F)pl‘é%éll%ﬁ akbidgl fo@ﬁmlv%rea&quwed with a
ef{ag g éfﬁ%(%pg are listed below (in ppn:

k=) % '1.80.3, 37.60.3, 45.80.3, 49.40.3,
52.30.3, 59.20.3, 63.60.3, 68.40.3, 110.30. 3,
ChaBic80sh¥is fﬂ)@g4@$é‘man&éﬂobs%ﬂzeﬂ foﬂ&@st@lﬁnéﬂforﬂﬁ@g% @réba(rjeihlﬁt/
EX&pI8 2PRTis )esonances were al so observed at

1 60, 3 re

L e v
63.ApUBi 68/4=0rhiel 190’1i|0di 4 &80. &u\/ﬁl&;‘b&$ r$h20:3, 4838+ B] 199%e10.3,
af®167.4 pp. pr epar ed by Exanpl e 2, as a conparison

(5rla¢}’es% r%ets egfso%r W f(Pﬁn?121+d§ 109 +0. 3
e Bt 5 £

rate or m
%Pp’ﬁ‘e? iaré’ftt &F 99 ‘{C[Wﬁsgg’é(f'ioa"ﬁ ﬁﬁez anaa 'mp“”ty
yl oxy) phenyl ] car bonyl } pi perazi ne hydrochl ori de
THe §dIRLItABINIR sBELLRM wﬁcélsldllm&y:)dﬁrﬂnizéﬁ Srepsred by BabampRY;as a

oaer RN A PEES A IR et fuo e o B oot

car bonyl
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dii mdazole (CDI) (0.8wm, 16g, 1. 1 nole equival ents)

in acetonitrile (801m), which had been pre-warned to
W@ 200408216 was added in a single charge to the PCT/EP2008/061664

suspensi on at anbient tenperature. Acetonitrile line

wash (20m., 1 volune) was al so added. The reaction

m xture was heated under nitrogen at 60Q0C for 1 hour.
Examplep? opyl pi per azi ne (1-i sopropyl pi perazine, 0.66wt,
CiyktAfige Fobhha ofet(-methyféthol) acie(teiGhydiosH-pgerEdL o t he

yIo&FeR I SrkbHY SoipBRSiMeRydBEnigRReCoNt i nued for 2

e mx centrated to approx 2.5
vol unes (5OTL) via vacuumdistillation to give a thick

mobile oil. Prff ppan- 2-ol  (240m, .12 vol unmes) has t hen
N

remove & vélunes (40ni]. %e m pehur e dt

700C wht h stirgin R7 rochl ori @7a

2-ol (201, 1 {-/ol'g/\ \sgﬁdided to ttl mi xture oyer 10

m n. rystalllsatlon occurred unfilyall of the acid

had been added. The rHaction m xtur s mai nt ai ned at

700C over ni ght. The ure was cool & and the slurry

was filtered. The i ed solid was dried under air

suction on the filter Nover 1to 1.5 hours. The title

product was obt ai ned/é:e\ a slightly pink solid (25q).

Anal yses of the crystalline Form 2 product produced by

Exanpl e 3 include the follow ng: X-Ray Powder

AV étfataditor 2t pyrERFBY o XRRD zdimtagidig e, 2geior mdy ba psepared as
dERNBEY Inl B cri |d?ﬁ3)twd%rsﬁjs eveRrin dedtbhigfd BORRY A solution of carbonyl

dlﬁ’rqlgé?(ﬁg gC[\SYI) 3\68\9{] 1%(% dr ﬁwroﬁet é)qUéga?%e%:)tn%) Cetgggwag%%ql\% &had

beihREAYBMet dp 3P 4h:C Wswdeﬁghéﬁﬁﬂ@r‘?h@[ﬂert@ﬁ@e SQPPGFMO” at
ambent tearpgtature2 AdeQttlediné abal) (20emd 1amyines) Wi, ddsd24gded. The

re%t:ﬁ‘th ﬁixﬁﬁfe m%s%@%d%%émgg él)GO d_ lﬂ?r 1thdU? Nﬁéop“rbﬁﬂp erazine
s e R R % TR BN R A [ o
the ra%@@n Mige [, @nﬁ@eawgaqumt'n%fpr ghopwdde. mlﬁ@rﬁswas
calvantatee to spprox pSalolymess (50 @ s viavdcuwumh distilaitied to give a thick mobile
oifl- BidBSH QQ& (ﬁatf(’)rml_t he v6|ru)h%ts§‘bvbé I’Elf?n{:a%ﬁ% ZarartRd Hﬁ%tur%ﬁ/@é%“ced
oSN e St HCE T ety Snstig ¢ 0@&?1 BpiBie fyplmes
(4Omlouil be sixtereoras hratedig PaC avithstirpoHiSgh Btrechigria agid . Propan-
2-Dh@OXRPD v @) waddaed & t’jfié_trr&kth'rena/eFOO mid. BS chs@l&;@&@h occurred
umf aﬁ%ﬁfﬁ@'a%gj%%d%e%ﬂ%%ga ”Tr'fé ﬁo@m.ﬁﬂe%ﬁ% :—HN E{S@ét 70°C

I'S, shown in n
WEIRAL oheumirianes Reolpd AR Doy mils & T Brghyolidras
drueob@reieofalr@ugt@tnalnl theélterqvar 1 td t.&rhoBssanidleditia p(erm) was$ obtained as
a@mgm@rdrﬂ(@a)n@ma@qses The crystalline Form 2 XRPD peaks
at 20.0 2Qand 24.65 (or 24.7) 2Qappear to be
characteristic for créstal line Form 2_in that

Apelsies Adeaystalipeirm  PrUS RA¥Fadn FXpmfie s a U ?FR—{-'OW'”Q

XRPD spectrum of crystalline Form 1.
X-Ray Powder Diffraction (XRPD)

added, ang™ gxt ure was concent[at ed by
di sti I I at under redyced pregssyse (1Q '

XRPD data were acquired on a PANalytical X'Pert Pro powder diffractometer, equipped
with an X' Celerator detector. The acquisition conditions were: radiation: Cu Ka (copper
K-alpha), generator tension: 40 kV, generator current: 45 mA, start angle: 2.0° 28 (two-

theta), end angle: 40.0° 28, step size: 0.0167° 26 (two-theta). The time per step was
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FT-1R (FT-infrared) spectrum FT-1R spectrum was
acquired over 64 scans at 4 cm'' resolution using a
wOoR@®O71Avat ar 360 FT-1 R spectroneter, fittedP@i/EP2088/061664

Di anond/ ZnSe ATR Accessory. The FT-IR spectrum for
crystalline Form 2 as prepared by Exanple 3 I s shown

res and

ebsﬁg‘%%""as

3it85‘gsi't

Pisrard bouiGorhREat

- miigrgrs’o

Pnsfrom
sample on a Si

waes (r2ed baekgyoundnplais| flRsorieg inay thirplagéraf poagemar i ng
these Form 2 peaks from Exanple 3 to those of
crystalline Form1 from Exanple 2 is shown in Figure

S8mefobaractanipts ﬂ)éHkrpoBmlb@@S%caI&hamﬁ rigspabiags fue thig érystalline Form 2

675 Cm . Sol,i d- st
PleCR SRR LR TRlPWRS oRn B liEpe are
netfth®6nl5 pivkizs §eain).CTindxpareratcaioulatesl frgn thetanmiaBy ustey High¥core

ons,fr

S

S
S

magi c-angl e spinning) probe at a tenperature of
;- and a spinning speed of 8kHz. Data were acquired

usi ng a cross pol

ar | iﬁb‘Dorbr?%Hﬁé‘%rrWZt h

5i de- band

suppressi on. Sev
rel axati on del ay
t he resonances o

rat—scans war

of 18gseconds.

served for

SSRE

r yéingptroms) F

wth a
shifts for
rmz2 as

prepared by Exanp

le 3 @ae lig

ted bglow (i

N ppm

18. 80. 3, 19.50. 3,

32.49.53, 3

. 90. 3g g45. 70

3. 49.30. 3,

52.70.3, 59.10.3,
119. 60. 3, 128. 40.

ol al
663037
313

24304

16 o 169
134~ Bﬂ Q

10. 3,

158. 70. 3, and

167.80.3 ppm The

sol i18-2st at g

NMR éﬁectru

m f or

crystalline Form

2 as 1prrepar g

d by kxanple

3, as a

compari son overl g

y WD Jhat

-I-vn-l-

OT cr ﬁtalll

ne Form 1

from Exanple 2, ifs
1- (1- Met hyl et hyl)

IIIuDllal

-4- {F25¥tptr

U III 1 QUIC

ahvdr$1?H-nv

. Exanple 4
an-4-yl oxy)p

henyl ] car bonyl } pi

perazie hyd

rochlmnlde N

| weights,

vol unes and equi V

al entyg are v

i th regpect

[ O

4- (tetrahydro-2H
4-(Tetrahydro-2H—
lvol, 1 nole equ

o9 t5R @u?%f%x

vaI th24.7

Xy)ybenzoic a
y) benzoi c ac
dded $6rtion}

,id.
d (10g, 1w,
w se (take

care, gas evol uti

on) @ésr 10

n1nut@5 to a

stirred

sol uti on of carbd

nyl @VWWIdaz

ol e (§@I

8.0 g,

0. 8w,

1. 1 nol e equival
vol

ENCS)

%@under .
The XREDoxpectrup derarystallinesF¢rmi 2 ¢ or

T acetomtrrte \J.

Onm_, 10

nitrogen at about 65 OC (j acket tenperature
| byExamplg 3iisshayedn Figure

2a8nIXRRD vasayfspectiune iscahiotvaiim Efgued 3 tda;enparlng the XRPD peaks of
c st%ﬁlﬁé 'F%th Qrﬂ%nﬂfkﬂﬁl@@ (6otth1P%Xﬁ&%r&%h}%taﬂﬂeq;orﬁrﬂdfr&ﬂ Example

2 4980, ForicoR Cﬁgpéugoaew%sr?ﬁs TP sahe e REBYERKs =
a0 Meagtow@rcha@tlc fos crystafling FgsmirZsin that these peaks

24.69° (&f 2¢

%%59%629 and

do not appear to be significantly present in the XRPD spectrum of crystalline Form 1.

FT-IR (FT-infrared) spectrum

FT-IR spectrum was acquired over 64 scans at 4 cm-1 resolution using a Nicolet Avatar
360 FT-IR spectrometer, fitted with a Diamond/ZnSe ATR Accessory.

The FT-IR spectrum for crystalline Form 2 as prepared by Example 3 is shown in
Figures 6 and 7, showing the spectral regions from 4000 to 675 cm~1 and from 2000 to
675 cm™1 respectively. An FT-IR overlay spectrum comparing these Form 2 peaks from
Example 3 to those of crystalline Form 1 from Example 2 is shown in Figure 8, for
comparison purposes, showing the spectral regions from 2000 to 675 cm-1.
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bef ore bei ng sanpl ed. Reaction progress is nonitored
by HPLC. the sanple is prepared by quenching a drop of
W@ b@ooaEes i on m xture into 1 m. of 5% butyl anPEGBEEP2008/061664
solution in acetonitrile; this allows determ nation of
resi dual 4-(tetrahydro-2H pyran-4-yl oxy)benzoic acid
by derivatisation of the activated acid-imdazolide to
the correspondi ng butylam de. This is generally
SoRtstatteVREpetidrar mati on only since slurry
inhonngeneity can give rise to inconsistent results

|y _<2%
A@oﬁ(f étla? I}{&Igﬂ,%)eog 'B%rpbﬁa'wdoi% Tretegpy. 0f.90- 5Nz for 13C
okzervativacsivgya amm BiukesHaYJAS Subgieqogatspipning) probe at a
tehdePR eI OPK PP bBInih§ 56650 oftskHE. ©ath wdreldeqlPdBusing a cross

p@g}ﬂ%a\ﬁgh ggé)t?e)ncl—:‘ %tﬂ%%%dbdhn% s%?ﬁre@g E)ﬁ ' %P}/&%I s%gﬂggvgpeSa%%rgd with a

acetonrtrile (
reigxajion ¢gfay PE%QJ??QOHQS hazy solution is kept stirred at
about 65 OC for at least ca. 2 hours (e.g. ca. 2-2.5

chémlcal sHires foF ﬂlebéédi%nééd]@és%ﬂ/edl?&a&?étﬁlﬂn@F@r% 298 pképared by

E ored b the nmethod stated above. The
TR R oo ol oy

66.8em3CPNCENS rmeﬂota( 1Y9.640.8) 1283440.3, a3 320130 124.5+0.8, #8.7+0.3,
vol unes and 5% water in |sopropanol (5 vol unes, 50 nlL)

and 164 &EYS BPManbi ent t enperature. The solution is then
heated to about 65 OC and 5-6N HCl in isopropanol (0.9

vol unes) is added in one charge. Crystallisation can
Teo Aetidrdate AR spgctam & civstalligediornaas arreared yIFemgle 3, as a
carhpairfspn iosertgyexithathabaf ddfStdlinte Hortn hbom<Exaripie Blisiluytrdted in Figure
gthen cooled to 550C over ca. 20 min and kept at 550C

for 1.5 hours, is then cooled to 450C over ca. 20 mn

and kept at 450C for 1.5 hours, and is then allowed to

cool to anmbient tenperature and the solid is filtered
Erarple 4 hour in total); the total cooling tinme is

ii‘gjffﬁ HE Dﬂﬂ% (gkn%h%[i t;}?%%, @ﬁpé@)deﬁrbonyl}piperazine

nyl] cz rbonyl}plpera2|ne hydr ochl ori de,
isolated by fijftration, is wa with 4 vol unes of
I sopr opane hgrs dri ed undef Vacuum at oof '
exanpl e @ i ght. Theyabove-gdgsgs i bed €
currentd’y ¥el i eved torgfoduce.@mxstall

1-(1- hyl et h I)ﬁ > NTet r ahydr o- 2
henyl [ carjbonyl } pi Zi n@ydrochl OES Exanpl %Cﬁ

Recry lisation of

1- (1- met hyl et hyl) - 4- {F4 (tetrahydr o2t/ pyran-4-

yl oxy) phenyl ] car bon perazi ne hdebchIorldeShort
Process Descriptiagn ) wei ghts, volunes ("vol") and
equi val ents are rel at)l“le to 1-(1-nethylethyl)-4-{[4-

All weights, volumes and equivalents are with respect to 4-(tetrahydro-2H-pyran-4-
yloxy)benzoic acid.

4-(Tetrahydro-2H-pyran-4-yloxy)benzoic acid (10g, 1wt, 1vol, 1 mole equivalent) is
added portion-wise (take care, gas evolution) over 10 minutes to a stirred solution of
carbonyl diimidazole (CDI, 8.0 g, 0.8wt, 1.1 mole equivalents) in acetonitrile (100 mL, 10
vol) under nitrogen at about 65 °C (jacket temperature at 70 °C). Acetonitrile (1.5

-44 -



10

15

20

25

30

35

(tetrahydro-2H pyran- 4-yl oxy) phenyl ] car bonyl } pi perazi n

e hydrochl ori de. A suspension of
waz2qoeossthyl et hyl ) - 4-{[ 4- (t et rahydr o- 2H pyr an- BET/EP2008/061664

yl oxy) phenyl ] car bonyl } pi perazi ne hydrochloride ( 1 w,

e.g. may be prepared as described in Exanple 1 Met hod

D) in ethanol (50 vol) is heated to reflux and stirred
valumes, 1® bl isupethahbing Washnied theTentaingsofithedh(teteahydisr &fd-pyran-4-
ylbﬁy)ﬁér%loﬁn’diij @hathd fufel idusddrer tihadddiibn bbthegbigen®! THSresulting

sd#le%sgi/sﬁq'? tFrr%% ﬁ?gbbﬁt'{GﬁmC fSr eﬁq’é%ls?ga t?ho?ﬁg@ g. %asf%dS hours)

b‘fff"?c pyr an- 4-yl oxy) phenyl ] car bonyl } pi perazi n
e hyae@@bhcwogiess( i9 nuhiteweyl HysHRIdG dble sardple tieprepsigdttiyragienching a
dfobiﬁﬂfésr'e@ﬂldnsm&ﬁﬂré nesl1 Al HFB3CblitnmH YR dutiohN® acetonitrile; this

al ld\ﬁsp(fe'?érlnﬁ t|o E%%THU%P&&_S@%H}%KQ §E OD&Y% hgloQ}Q)B[T.ﬁzcﬁ)cegﬁﬁ gy

el ng

deriyvafi ??é'ﬁ’”ﬂf Frieeﬁ‘cé'?ﬂa%?' fcigrigidazolide jo theapRirarRRe QitylRmMids: o his is
gatdnallyokcgr8ed tr jnforfadiop oolysirtceisturtyhiehamogstheity caragive rise to

mé@%té‘ﬁltrééult%‘%ﬂéfcalm <23% @@sﬁddﬁ aRRtrahydr6-2 HOgrah-4 8tbxy)benzoic acid

's aﬁ‘%g?wtéﬁ b)on '4(tetrah dr o- 2H pyr an- 4-

yl ox§5”b‘~f?élﬁ9'lﬂ]YC tseewwlpwﬁﬁ?@rr@z(p 7 W - 6&“1@15 MeleEenyivalents) is
addHagn oee gortioayat bisoyh 166 3@ felibvees oles ima Wwash with Exetonitriée (D.5 vol, 5

m%l?: T‘Ig@re@hltlﬁ@ h Itﬁfogﬁ%k@pt sHEQ@St J&)@FSS""C VMrtahleast ca. 2 hours
(i Pos 2P ot Sorr PR Fomtaih rsacfiar Hbtess s spitored By HPLC.
ugjag thei aethpd stagrsl &wveo 653C. 6. Contents of Reactor 1

are Tharsictsr dhdroallde@dito tod avidl ansalubey inatter i$ reenguedy filtration.
Tﬁé Fltaﬁﬁed’\éc}mlo iid fh% Q@n éﬁ@r‘afé@{?’\gcﬁurﬁ dgtlﬁét th P-4 foMEyvolumes and

ter. /. OnL
SRR fmﬁpe@t i The
sqlgtiqreia thenrheategstopbputsiteis @nd $ENTHE ir isoptopenoli(8.9oobimas) is
a(ﬂdlad583>ﬁe cﬂ@r ge ACsgsdllisation can commence shortly after the addition. The
re]slu Q J?jyét)G'Sle{f 4‘[ éth%wsah%grsﬂjr% 8%d to 55°C over ca.
n?.(? Zlnelét%’ orlelo_ d ket at
%U"@%M) eF?t§ ar & 'Sr S PPY'RYG'S & & 404min and kept a
457G for & fwur$88¢lsftben atmweml to ool tolaebiand Fm'ﬂmr@hure and thersolid is
fil6eP8d 6 (1 RodFHCit 2 the2tolP U6 Sling &Y i€ tHeeéfBe: AdRt4 tto UlTisshours.

te”p?ﬁé‘é&(d% @"Met]ngf%g%%\ké ﬁ?&teﬁ?ﬁhd‘?&blﬂoﬁ%h&he” i ' ter ed

nder va anol

ylggl)phqrgl]%qrgep%}plpiegazm@ehygch@@rlpﬁ igeletgd Pytiltragon iﬁl Wlaﬁ'l‘ed with 4
vaams$ ahisopopdre! Bedisairzdwnder vatuuet 50t@ dorcgxaiple overnight.

genetgé hyoveDicdLhesl §rocdssWakliert) IbefevBl @ Sfddtéd: citbfline Form 2

of 1-(1-methylethyl)-4-{[4-(tetrahydro-2H-pyran-4-yloxy)phenyl]carbonyl}piperazine
hydrochloride.

Example 5
Recrystallisation of 1-(1-methylethyl)-4-{[4-(tetrahydro-2H-pyran-4-
yloxy)phenyl]carbonyl}piperazine hydrochloride

OO Q== QO @*
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A menbrane preparation containing histam ne H3
receptors may be prepared in accordance with the

wo 20000%47n¢ procedures: (i) Generation of histaPGCTEP1488/061664

cell line DNA encoding the human hi stam ne H3 gene
(Huvar, A. et al. (1999) Ml . Pharmacol. 55(6), 1101-1
107) was cloned into a holding vector, pCDNA3.1 TOPO
Spem¥racesg @aycrigiienits cDNA was i solated fromthis
vector by restriction digestion of pl asmd DNA with

ng %Tﬁr%e? ‘Jlsslélé}{ﬁdei/deﬂﬂfare%téﬁg rbib Fgé ¢1%8th Bhyl)-4-{[4-
o el L S A R B fomﬁm

system (a syst em where in transgene expression is
Astbperaem @fE(1imethiethairaenegetathyarn-2Agyent4-and switched

y'g@%ﬁh’w‘gﬂr%%@rﬂ%@ rdcﬂ%g‘ag é’? W%lg 97?%/‘ tgé};%@g%%a as d scribed
ing=xgapley 3 Methqdfd} ip ¢ W (ﬁQé’O{ isbeated tegivnand @BF ét”é\rﬂ SO'Ut'O”
hHeaméd. Tlob solnbst islzackdito 65+ €l drsl daridieg) Atlied Wash of hot ethanol

(J4H1) i8 2B &Y fhe (SbRBYiom@adookRNb 8BRS MY ASES &(immémplethyl) 4-{[4-

(tﬁgphﬁ}é o.’?l'—l%y% . QIR%QPQV@E]EQB Mﬁ}gw%%z?r% @droc{%llorlﬁ %81 wt) is
adihe Fappiting sgeRrpsien A StTg AR 95 ﬁ@@irhuij qugeension is
trleecbolgatt@d+$fICacsm & haersebefate ieinbi sge d lay this®etmpecdturerfor 1 hour. The

s@aas )f%'n%g?lleg@%ﬁf WHdek \r/ﬁﬁh%fr%{d ﬁ&HeBg/@th%m”@;hgttﬂﬂ bﬁégt%lief'll' hue nﬁ)roduct
B8 RSP ket el AR osblil PR ihedBiit o Lo rng n

DNA preparation kit (Q agen Mdi-Prep) as per

Detiiled RedceseDesgptioel i nes (Q agen). CHO K 1 cells
previously transfected with the pSwitch regul atory

l.asm InVitro at 2x10e6 cel |l s per
s BB e b L A et PeR g e F12°
(G szt@BmherlyI]wbq@tt}nm@ra;medwrqvémrldm(b/upM(lm@rq awywiettiepared
10% ¥¢ WegbriBby HeEkdniad &|Mehlﬁbd DetoSedadtar 1L- gl ut am ne, and
I;lyégrp &l 0. QRN t,O|24 Poutrﬁ pri Iolr to use.

asm e I NtO e cells usin

Lidhofee e ﬂ'ga Ycﬁfsﬁggwggdl ng to the manufactur e?s
gui. deaHesef(uxravfdtatlogrdm)a sohgomfumedpost transfection
ced.| shivBbRtieh RGR\IedNd 85£papl et e medi um suppl ement ed

e BBt Hoadiof § 864 Pddilned B R S0 BLidahE flrhB e

cul t Wit siteanedrbing af‘ﬂél?d@"’f%”é‘%f'@@él on of the
r ecepddethah8l theastopds3val,A@0ot) end bedtlts 66£3°€. det ached

ffg)”bbﬁ‘l%nfs'cﬁ%aét%k m%r@&M&Mbmaﬁ%rQ%‘sr@T 3plg.c acid
( I%DT%B I50000I c nI g g %Jgé fol |l ow ng several washes
W|th }152 %&8 B%Fg T 8U 53l i ne pH 7.4 and resuspended
ﬁ@?%@f %&mﬁhy&sfﬁﬁlhﬁlﬂﬂr{@twmrﬁ% PgaRsfiti al Medi um
( I\/EMony/)prhdfnyl]d:arpbmm}plperazme fmacbchlnpipe €drehwid b addield and the
Ear | R3ufiA %ﬁs&ﬂguoﬁ% ﬁPFeHaalt 564900l BorhiAycl one) .
g Zﬁ%F%WeB%//’OE{S t%ﬁn ﬁ%cﬁ%i t%0¥&eovgrxf%urs%e¥ore bel E}(?'rat this
temperature for 1 hour.
12. The solid is then filtered off under vacuum and washed with cold ethanol (3vol).
13. The product is the dried in vacuo at 40°C until constant probe temperature.
14. The product is generally obtained as a white solid.
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rabbit pol yclonal antibody, 4a, raised against the
N-term nal domain of the histam ne H3 receptor,

WO p@alodt7edd on ice for 60 mnutes, foll owed by PGIEP2008/061664
washes in sorting nmedium Receptor bound anti body was
detected by incubation of the cells for 60 m nutes on
ice wwth a goat anti rabbit antibody, conjugated with

BM'&G'%SDA'?Aorescence mar ker (Mol ecul ar Probes).

Followi ng two further washes with Sorting Medium

AL TN D BpalorfE i A SISl RN A bep e
AGYOmRFNes WE é&%’\i‘fi&@&c “an Automatic Cell

Deposition Unit. Control ceI | swere non-induced cells
(i} r eaGederation dFindthindBBRReN linEosi ti vel y stained cells

DR éncah ?r?edglﬁn%{ % ﬁ,ergeehézeh@g%v%ﬁw 9%??& |. Pharmacol.

rum-contal n

55Ehd 61‘h”~'aﬂ$7>aw APISIERD 2 6 @ggaﬁ%@p&h@% QRO \Gtrggs) and
itg elblﬁbtvms igolgtee Femahisweatoahy rdstrityiomdigebtiaarigldsmid Dg with the

Vfbiseam Pnand NP ¢ andlifatedVitto Seliticie &5re SBRINRRR pGene
(lmfggé Aedll) N BIRC NS, BLEPALALLRIG LM SIS stom
Wherg 'W"rﬁhsq,ﬂ”é eéer@ﬁaen #Se%{@@h% Oﬁ?h@e@@ﬁ?”cﬁérfla@t'”q@er and switched
om &sthis jpesseace ofanliddvaer wespaforinedag elrsgied inUBWHHtent nos:

56807V N §74$51’)/43I %HGXS@SB}%@' étgﬁ:[{:@i Was ?ra?f@ﬁﬁb%slmof&m&tent
OBk htbagtiN ks PRERL AT S AR e e Bk fing
Zgogt Wn andibioji whishicYlows dhensalectisn gheells zagiessian éhez@gtvlmgene
whiahiiig prasént oﬁ$iG}mE aBd p&EWitkh patHoLg mETt €dionies toitaiing the re-ligated
plegﬁlay\bé@t (!T@H |ﬁé’(§ |tnc'i J)N Qﬁ ( BN&E%r t?d?ﬁfe%ﬁ&r@ fird mallan

%I taln 3 t ono n| S é{ H3
S%vafsorgr&fs FECF r‘339 FOPE By §'§”\A§’P ene
plesmigcrRnd, isdlate @W@g NG erenairatipgadti(Qragan I\Aiw@fepbas 053]
nﬁh@f@bt@ﬁers@bﬁemqm@bapt is then spun at 48,00Qy for

C Q) K} Bk wcﬂ%ﬂ% ﬁ%%ﬁt%ﬂ? L¥é}owé)lasm|d (InVijtrogen)
WE@ §° egilj PE%’j 1066 cglby H?e% gaﬁ%}” %‘9 @8@ gd 'U’Hnﬁo'li?ig'ﬁg?"ams F12
(CBBQQﬁF{Lo e dedhynonpidsn g@dtunm supgiiﬁraerﬂecﬁwmn i16%erndialysed foetal

b&hr@d’@érﬁm neRAdRineAind MjgforARdimt 100§ m! © RAhBLIsPhiol B use. Plasmid

Dglé %eﬁ%&:‘?&o‘%n{&qhg Bélﬁ’s‘lﬁéunﬁ‘lﬁ@f%ﬁﬁﬁ[}‘ﬂﬁé?&o f? h&0

MROHERIUFETS Ipidelesdiniteoep)- &%W%%H%?té'lal”§f98%9'\1‘ge”ﬁM’@Wnp'aced into
cqzm|uie’teadnecdalsm$e|9phamlea’ceiad|vv1thrt‘Srﬁ)é)utg|rr|1I<1,\Zat)c1:JnYﬂEﬂ [ Bi ochem

1@11@@%@ post@8lecisiOHM Mjfg&‘?stor?é)(lr(@t}@gég‘u/as Q?)‘eﬂ &S ﬁhe culture
mRBT] BlnBe SRS AN (XTGP T4 NG LB IRIRR b s were

PEREbPd? ‘%’é‘ﬁ%? A eraly %Fcﬁ’oﬁ 5 R'EHS

ﬁﬁ@t@d[ﬁ"@ﬁ‘eof@ Nﬁ'ﬁé&th%”{eﬁ@m'”q rgtagetc pa | QTA :5000;
InRfiteageal; dbllowieve bl Wae)gs wlith/dHospAdte bafiened salheopH 7 Heand
résU¥§éNdb9rh §6rt|ﬁg %@rm&?rﬂélhﬁﬁ@ll\hlb{mﬂﬁ?E%é%%lqw@@u% (MEM) without
phoe ﬁ%ﬁ?rﬁfh%ll I 9e¢ ﬁg

15 é’o? EPIETRe WA 8[?%6&' s¥ay$ "B
Apgoxlm%etly dnaleegligymie §t<ara@§@§orrr@>¢epé@@fp@§ﬁip6 L) @tem;nshylth a
raB R pypdonalandbsdy, 4e, relkbl @ag3iBdt the N-teprhiabledomasn aftele thistamine H3
receptor, incubated on ice for 60 minutes, followed by two washes in sorting medium.
Receptor bound antibody was detected by incubation of the cells for 60 minutes on ice
with a goat anti rabbit antibody, conjugated with Alexa 488 fluorescence marker
(Molecular Probes). Following two further washes with Sorting Medium, cells were
filtered through a 50um Filcon™ (BD Biosciences) and then analysed on a FACS
Vantage SE Flow Cytometer fitted with an Automatic Cell Deposition Unit. Control cells
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(a) 0.5m (0.5 ul) of test conpound diluted to the
requi red concentration in DVSO (or 0.5m (0.5 ul) DWVSO
wW@2009/080mé rol ); (b) 30m (30 ul) bead/ menbr aneP@DEP29I%061664
prepared by m xi ng Wheat Germ Aggl utinin Polystyrene
LeadSeeker(r) (WGA PS LS) scintillation proximty
assay (SPA) beads wth nenbrane (prepared for exanple
were niciodedaelisvredied inea agtilbananoaryy Restively stadneginslle vere sorted
a@ﬁldglé%ﬁé inid098 Ml plate| cmlgiamgtcroanﬁpl@te fodugwaamsmn@ Houg ml™
q} ?&%ﬁ%&ﬁglﬁa aéf%drqg%f?llnee@ %lé %r%@f %r%?%or( %9§Mli:)ody
feeﬁ " RaBRanePrgraration
a flnal vol une of 30m (30 ul) which contains 5ng (5

(iY9) Wregib?hRe prepaPatidiBoheadtiped cemd |, and i ncubating
ARtep9 0MheIMBeER bk Earfied o®tht AP O @h@s\mﬁrpr@cds@éd Rfagehis. The cell

15 ul) of nM [ 3
p% Sl@?pnéj%‘rlﬁ‘a%SPﬁJ(‘W‘?e? gﬁ&%e@é%i%‘at&{ﬁﬁ(u(?@“'\" N-2-
Wﬁ%ﬂ{w@dr@ﬂnémmhﬁnesmw ddicc(HERES) ﬁMWﬂethernedlamlne tetra-

160C (at a.concen t| on .t hat
a?%@mﬂctdg(gf’h/’t) Hé'\ ?4 hqi%ﬁ”*@&'f&’efﬂer%hﬂ Sipestin tacstyslerayd-leucyl-
aﬂgeian@@ﬁémzs%%ntalza?mlb&c.&aah quga@oB(?@?grsuaplémbméﬂs,v.th 1mM
S centri mn a

PR SHfoR B e S ke 24107 6 Benstad S SRt e gl are

thenMofogkait&d byatkal 5l secamPbyrsRdn bSIi @ g?as% war@mb@der followed by
Basal activit

comBuSeeB o108 o 2 reipdas adh e Rarpatdants Sien Spun sl 45800g for 30
miirRAUs MERASNBI it réstidpsdedin Rombyeligmion®affedMare VGluhbef the

H st am ne 1funct|o ant a i st ass
0%%@@&96@ hi ver e aaHPRs SexRdy qr@hby bafs Brasc By §7yr?’nge through

a ©XhrA Hbihal diBReter 808ME AN BoRhdBrebaRBph ¥ aligBbted into
culture at 37C under 5% CQO2 in Al pha

i ntai ned
p‘&i’?wpﬁﬂﬁﬁ‘@g%??%?tomt éﬁ\ﬁ t hout ri bonucl eosi des

(G bco Invitrogen) supplenented with 10% di al ysed
calf s rum and 200MM d ut am ne. These cell s,

foet

("é)ggr§§§?rﬁﬂ°f'ﬁ histaminelicelldinent or, were snap frozen
ThenbursaroHa deaeptad wa$ olonedsgenerallg 4ising kﬁ@Nm pwcedyses dasctilped in the
Ilté@ﬁﬂy[glg@leﬁﬂ&&ph‘&)@r@ess@%ﬂﬁ%d b9y Bloack, a@)! efinese hamster ovary
%I%%?e{b e)%a%go?es%?n% lhlj 8' ﬂ1er%{cg;;tom§j%gﬁeag%t (f e]h%r (I)Igg (%{}gﬁg to

k”LFiYHbFPrOS%mdeSG@P?d @éﬁ%lﬂ%at'érérﬁf ti BRarmasglh ﬂ95?6h 137(6), 1071].
confl uent nonol ayer of cells at a tine point of

TR® Qérﬁif(btﬂ%ltcﬁltﬁ/e |%61e|hi%H lo? afdﬁbrnl&egﬁcéﬂz a'céep%blg éalgg\'éFe%f Ry be
e dSe Sl i bR ey R PR i f Bl b A5y
1.26mM] d ucose 5.55nV KCI 5. 36mM I\/gSO4 (anhyd.)

(m 81HMtarNB{§I HA A6 dtidndl arthigometiagsayhyd. ) 0.41 mM HEPES

bé‘m&@@%@ye& ORLANY Wit 584 Gv)éFI Bl%ltéa%%cfded -

aém b ST B Lrcompbiiadiobled fng e Gomenye o nBso (or

Occul) BMSSegs aeshtraly 37C for 60 min. The | oaded
(el | SoMeBEuN bead/inpeiaterBDRINR ptepsitediyAXINGAVhedt Bm

AB&IUtnﬁrtn Pglz/gtyre-ﬁlgq_egh§&§§er® (WGA PS LS) scintillation proximity assay (SPA)
beads with membrane (prepared for example in accordance with the methodology
described above) and 10uM (10 uM) final concentration of guanosine 5' diphosphate
(GDP), and diluting in assay buffer (20mM N-2-Hydroxyethylpiperazine-N'-2-
ethanesulfonic acid (HEPES) + 100mM NaCl + 10mM MgCl,, pH7.4 NaOH) to give a
final volume of 30ul (30 ul) which contains 5ug (5 ug) protein and 0.25mg bead per well,
and incubating at room temperature for 60 minutes on a roller;
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were then placed into a FLIPR (Ml ecul ar Devi ces, UK)
for testing in antagoni st node, where a pre-determ ned

w@oameesitri@t i on of Hi stami ne (approxi mately 4xBBS0EPWE%061664

added while cell fluorescence (lex 488nm |em 540nm

was nonitored. Functional antagonismis indicated by a

suppressi on of histam ne induced increase in
(| uoi &d ¢ Enl of 438 ASSFETPYY (T REGEPIRITAS) Hhrmesheam;
Radbheity asndeatates:B7 MBY/nilp8pecifief actioifee né0Cirh@ol ) &fidtedine (at a
c&t&%ﬁﬁa;tirogftH CrEeélﬂtE‘%{) g%fffn'gré&'a?%o%et‘:r‘litrgtz(%r?gﬁr'ﬁai grﬁingsdeﬂ% ECso).
THg 8IS ' SBHPg PHR AR P AALE DTS BR ST 25 3yg ot 1500 rpm
and gauniad oy p diawjyy cauntprugingd SABya fiderder D yrin{plaie. Pekisppalysed
usieg g 4} eeametey |ogstipa razativn. Beshl @ctiNityusde a¢ enigmuix aephierein the

histbmiv@ s 3 ta@&igefist iBddgrenpicpit B0 0@, 618 Uurstbeenaldded to the well.
ant agoni sm assay. The result is expressed as a

unci,l onal i (fpKi), value. .A functional pKj is the
(hoqbiaRing heRohd afBibTint 2sti'c:  oaal 1 bri um
di ssoci ation constant as determned in the H3
Alingreht CiiladseatidragionOsdry 4SHAY celki sighlyrexdressney pieepeunatsinant human
Hf FRBboH Wk RdinEh&th lciiturd Re 37 @St der BbAVED, ISAIBRa REmASE
e $lerRal TR oSS TERL Sas (ipco tnyit
b e VA 'f/'[”é’¥ P;@-{’fﬁ-? %S((fé?ﬁ?d%_ﬁ%’}) ran-4-yl oxy) p
S rdeg Wiy P Yol i usas el saficresdn apd 2a8mMEGly tantiRg nigiese cells,

eXprégsirexthe hiutrad Hinteagtni, sverevstdp feozep Kgnd etoregh praoly iforeetsehy
7.6 (as the nean of 27 experinments), with a range of

| rv f 9 . .
24 B2 ﬁﬁ@ﬁy?’@?tﬁ%g%fﬁ?fgﬂiWé%%ﬁé%dr glopleg s iy s e
PiRisHAL PR BT |1}yz 08¢ 4ANecesy Beiotell Grsraetivey) gnd ellikgd at 37°C
uigley Ska€Or cGeliestedingtdessitiesteatit imea ebrflubntmoonatmei of cells at a time
p&At GFAPPIoXImAEIF 24 HOUrs¥ob | D Blistbr72fHoued foPABDO cells. Media was
agoMaBIONTT Sid B8 T8l wé@ahsh intlisats£aHh HEBSS m¥@ueYEadiA3H 50

1%91%,@&@se%‘35n§h‘7|,%95.¥@% ENVABB | EnffY. BY ETARENIE! $36.89mM,

uaner | - - .
<Rt gt Ay G EDES PRI R0 9 S PP ey
ctepiadrniocbichinp Rz ton e Iiy-d i thel aeetytiesto @ fgrm Exanp) 25mil)
PRIBhELiA SR 256 BRIISAR BABEK @Mlé@&ia‘?'%vﬁeé) & 37PEkor BFhinS¥he
RV Ee v e R
wae: epmPlaeehinke a FhiFS Bfele@ilaPavicespt b1 fop tastipaincgptagenist mode,
whatesa pre-detartrérian donoentgdion b Hatdndne Gapgloxirdatietyi 4ECH0) was added

while SolitfRidteseOMIRONBL4 MM | NenBd Ant)@ad rhédiff&l. hooded
200-25Cg, Charles R ver, UK) received vehicle (1% wW v
aqueous net hyl cel | ul ose%\f(control,) or the test , ,
F%’éﬁﬁ'ﬁfb@ﬁd‘tig?@'sl‘?g'ﬁ k"{ﬂ'c%&iﬂ APURAGERYE ‘%frh—‘%a’ﬁ@le '@4%@6)”%3 In
fluerescepae rasfmeasdred lor thd FLURR'Y dystenoMaiecutarddevibes). gy means of
carftenttatitplEifeanélirfe s At Grial BififBie Y Feed SiermiMR L &HsRsthhdard

p@%ﬁ%g@tg%@gg%%ﬁg&gﬁ%gang i fri nal bl ood sanpl es were

rapirdly renoved. Cerebral cortex
ti ssue was di ssected fromhalf of each brain for ex
Resw/ts dfiHSdnad/ 7 uhetioahantapadist dssayisn can be used for
phar macoki neti c anal ysis of brain concentrations of

1 -“?ﬁmtﬁw&m}ﬂ jﬂi‘-‘?[n-(%nla h% r%%bfrgn-t4i-ﬁc§>é§/?ph%ﬁgl.ﬁ)cla?§on\9ﬁ5iSerazine

hydrochloride (e.g. Example E1) was tested in the histamine H3 functional antagonism
assay. The result is expressed as a functional pK; (fpK;) value. A functional pK; is the

negative logarithm of the antagonist equilibrium dissociation constant as determined in
the H3 functional antagonist assay using membrane prepared from cultured H3 cells.
The result given is an average of a number of experiments. 1-(1-Methylethyl)-4-{[4-
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snap-frozen in liquid nitrogen, and stored at -80 OC

until use. The tissues were rapidly thawed and
whomegaTiced i n approxi mately 30 vol unes of i cCRCTYBPIH08/061664

assay reaction buffer. The assay reaction buffer

contained 50 MM Tris-HCI (made up using Trizma pre-set

crystals pH 7.7 @5C, Signa cat. No. T8068-250G and 5
(tefrargooa? Hwyem-ayipkynahenyll¢areenybipingfazne hygroghlgride(ugn [Exgmple
Eabehibited antapheiserwithea frétroberriexdmeBO07-8 (25 ivg/mesn f 24as
em@ameu@eqdmtroa FERYS OF BoKIBb st eePbaFor619Ctb 1BR. USi NY

[3] H - R-a-net hyl hi stam ne as radi ol i gand. Assays

nmeasur i ng total binding of [ H-R-a-nethyl histam ne

consi sted of 50 nl assay reaction buffer, 400 m of

mwmwwh;a) 41{ L(Ee@ ;%Mlm yr@nﬁqmo Hhe |déﬁ£d ILGip&ra2ide

h%ﬂrg&{ljo och (E Q’n E@@(}@ ﬁt]a l’s%(ngrﬁa rl-]@ fu J?lbﬁél%mdb%mst
awlo\,@t nqﬂqﬁpl eptago%pgq?dm ks th ee"ﬁ% tSIS expressed as a

fupglionaby e(f%) valyR@siy Pn avR@gB &f P GHEIDRS elrexperiments. 1-(1-
M'éﬂhyl%ﬂ%n)fm [mxiehbﬁyoﬁmznepw 8-y1cRg)pfn rﬁ]oﬁrb%hylﬁ%zﬁ@n

hﬁPSéHI rde ( Ignéké}aple E1)ekﬂ||b||%oaarﬁ§g§ bSpraRih3EeIy\RS.6 fpK;.
determined in parallel using the same assay except

that 50 mMl of 10 mMinetit (an H3 receptor agonist,
e.g. available from Tocris) was used instead of the 50

Rt e {ivBBIRding 2260 rAtbiaed hlsHPﬁln%WFéc%Eer%dﬁﬁgﬁ:n%/
termnated by rapid filtration through at man G/

filters (pre-soaked in 0.3%v/v polyethyl enei mne
Ex mpp)ndlrwrﬁiudlﬁ%wewrmed ¢ te dolerraingRstie pistantior g regaptor
odeupahcynh ratk at cartaimtitle paivesitar ngal direstratioh ef & st eshpmghd.
buffer contained 50 nM Tris-HCI (from Tri zmapr e- set

rystal s [ 0(). a | ith a fipal,
AfY e B bister hod s Z0tE580sS Ktarle RhER Do refeivdiiebipB 1o wiv
aquaogs dratidcednigselddertralloonihetest ecrapoundrf @maeikegg by oral gavage (n=3
pd/ grour®) aadlvwbréNa&icad i lok athioars bllawisy Oldenwbsitd. Packaseh)and 4 hour
slﬁagg R/\r%gé 9&%’05%%&\)‘” do%%Erthﬂgg rﬁ%ﬁldg%a‘f'%@@% 6) dléaﬁ{p'l Nvere
c@@pﬁplqnggﬁu%wa@ NS oveé g@rqqr@ e sIiEva Wed\fas[d\gssegted rom half of
edfh-Raia-faehyivdhbisdiagi the othgar hale bitdd carctespisad fampharmacokinetic
afky < of Brgid daVcdritetiontdbireieh icompelind. &Il ¥igddeedakkaé B&fples were

srﬁa r—fr&%ﬁ ‘it d(?lﬁé Htr‘élggﬁ %‘Ed%goréé 8m8btk?uxfﬂlul§8 9% gé{b%g VJG‘P(—E‘ CF\pldly

I'n concent

th@@’ﬁﬂ@”? I‘i‘@”‘BQ%F‘%ﬂ ) aé’@%%m%'tyt?@d’ot@% CFﬁé(EP W%?ﬁaﬁ r%&‘é‘ﬁ? buffer.
Tﬁly esdyagastipn Gofiersrontaaries, Scatvhl risgid €1 (moadeS.@Ousd@OGiznia pnerset

t@rsFEﬁ-W raos e @idrRs c44TRb. Técwsotesom Rl Banmes 3o wiB QORI buffer

P2 T o TS LR e BBl o 480 bl s tr
U$eé’otpé%ﬁ%3iu(ﬂ g rqqq%ptqﬁém@mmsw fhidamise asradigligand.
Agsaye maasurimg tad mamgadf [$H]eR-eimethylfistansipe cofsistedoifll gssay
rektidrbiifreR- 408 18 Rorh eﬂa?éﬁzeﬁeéﬁbn% tb'éodi %Q@BbMelle?c‘?do?O ul of
2 iP5 A0, S sl Uil B TER
memthissamiag; m@c apHity, 24 Camaw! e ¥yesshkan Bipscienegsh catialpgue no.
TRK10 57)Hindab&ionetwithl [BHE Rasximeeh i amnic vedé Rati4Bgmihait BORS. Non-

speRiflic@RRIM PER [SAER . -SetHy PR RinBRAR WeerkMed parallel using the same
assay except that 50 ul of 10 uM imetit (an H3 receptor agonist, e.g. available from
Tocris) was used instead of the 50 ul of assay reaction buffer. The experiments were
terminated by rapid filtration through Whatman GF/B filters (pre-soaked in 0.3% v/v
polyethyleneimine (PEI)), and then the filters were washed through with 4 x 5 ml of ice
cold harvesting buffer. The harvesting buffer contained 50 mM Tris-HCI (from Trizma
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receptor occupancy by the test conpound, cal cul ated as
100% m nus the % nean specific binding of [3

wWoHpeoR0307met hyl hi stam ne to the H3 receptor. ReBRCI/EB2008/061664

rat ex vivo binding studies orally to rats (n = 3) at
10 ng/ kg, and with the rats sacrificed 1 hour

Pl S SFaR y 1 GZhERend 8 Bkt vitoas i Bl o o 7.2 10 7.8

usledig apbuta. t piltde wﬂéa%né’d’/a:ﬁd)/adﬁedqomelsaée)ch doatiiréng 4 ml Ultima

G'OENA\S"SEMIEHB{J] fl[u'_éHLWB’[tga{E%rla Lhg %@JQ sttﬁ?&hfr{e% by liquid
af 8

sQeloBeRsoHEmEnY beinga Haskar, e S SeRtlasaR cgunter.
by the test conpound at 1 hour follow ng oral 10 ny/kg
SP8sHidndifi® bf [BH]-R- a-methylhlstamlne to the H3 receptor was determined by the

I;btr(a%f" ﬁ)ﬂxé %l[]é( lo%fa%e{j[félr M F{?%@r ocngi rfr m %‘Rﬁa e4ot¥% ﬂééé’ for

car bonyl '} pi perazi ne I de,
H9- i nventi on, dosed oraIIy torats (n = 3) at 10
rTg/kg, and with the rats sacrificed 4 hours follow ng

PRIt&h cQ@é’énﬂﬂtloﬁshﬁeré@@Eérﬁlrfédhlﬂsmé'tﬂél Bﬂafdf(ﬂra assay method (Bio-Rad

hybhij st
PR AR SohE R R Kb O igm Bio-Rag
Labiateries GRbb F{e@'emjanlrestaaaﬁét R &ﬂ%?éﬂﬁ%éh%rp&qrmpey or from Bio-
Rbd ntbrkgl Kowittisovid® seegre @ilmimnas alstartdaid 9§ pextficaadioactivity in the
s&HﬁIEQ%E CoffEAeY P pf‘c%ln r(|3<=,t pBF I%IICQO#TGerﬁ GEAERY. occupancy
by the test conpound at 4 hours | ow ng oral 10
/ kg dosing
Th eriorBIsIG U B-<¢ methAisfamine deisy Harecarlr isgrpreng s a
miehe & bGnyts) b SEMN wikiralatdertor, ¢t thadinaZepasm e peyudhtgblodréldee-

tre: lzontf'"ol F?l K OESE |§Q§@@ %sééloa%‘%hleﬁléﬁ bﬁ’[?’Hg RLAU S (n

e rats sacrif
%ﬁfrﬂge&?ﬁ?' a1 e Beepr @si sioaggnessurs for H3
re[cspuq] ofrURaney hiythhitest gainpeundy calh@lamg aseldffi minugdie % mean
s@&if@rundr@oﬂ[aHpR-oé&%hyrfﬁété&rm@fto GfIH3 Ackptotence,
|nh|b|t|on of [3 H -R O nethyl histam ne specific
Idggf{tto t he rece tor was about 60% as a

EXHRA ”964“ Fat brain H3 receptor occupancy
by the test compound at 1 hour follow ng oral 10 ng/kg

FQroﬁ(ﬁ&etrﬁQﬁhyl) 4-{[4-(tetrahydro-2H-p Jlran -4- onxy)phenyI]carbonyI;plperazme

1- (i sopropyl)- 4 {[441tetrahy ro- 2H pyr an- 4-yl oxy) pheny
| ] car bonyl, , 4- di azepi ne hydrochl ori de,
a conparator co . ndL\g sed orally torats (n = 3) at
10 and t he ra S sacrlflced 4 hours

hl!d(ﬁP(P dﬁq or al d03| ng, the spédh piteinpheereagntdnventipy).drsed
o@tlyret fayd (ni=s8)edti10endg/kg,t fred Width ﬂeae@tsabnms 1deiue folibwind dral
f&? 3§74 S&@fl@%ﬁ?{ (9:?3 KPR )oe-m ﬁfs«taran 't(plhtr?'l-%"re%g tor was
B Ty AR S A B e R
mtfyimﬁtmlnﬁé@@gﬂ@bln@l@g G@m@dﬂa ipgepioewas gboui GRflo @A @ srrogate
measuirs férakl Irein™eB @captol Bcdtakey 1s0mE st bmbaumiang 1Hour following

goni st "Pi g- PET" studies, using Positron
o'rﬁl?@ﬁgo @E@graphy (PET) in the Yorkshire-Landrace

Pig: pig brain H3 receptor occupancy profiles over
Fori ‘h=é1 methylethyl)-4-{[4-(tetrahydro-2H-pyran-4-yloxy)phenyl]carbonyl}piperazine

hydrochloride, within the present invention, dosed orally to rats (n = 3) at 10 mg/kg, and
with the rats sacrificed 4 hours following oral dosing, the specific binding of [3H]-R-a-
methylhistamine to the H3 receptor was determined to be 84% + 6% (% of control).
Hence, inhibition of [3H]-R-a-methylhistamine specific binding to the H3 receptor was
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These studies, and results arising therefrom are

illustrated in part by the attached Figures 10, 11,
wWa20092337ad 14, already briefly described. TheRCHERI008/061664

Posi tron Em ssion Tonography (PET) PET is a nuclear

I magi ng techni que that enables the neasurenent of the

fourdi nensi onal (three space, one tine) distribution
alput 4 6% s eshEParie sngasged fof rat brain HB vegeptaseggupancy by the test

cérhpaeidiate hoatsolbvEing vhil ¢b my/kisodig. t he recept or of
interest, in the present case the histam ne H3

Rk ST e o A el B o114
U
The radi oact ;anm@%f:wzzs“ jcal) is then
dkﬂaﬂﬁdhwﬁo@mﬁkkﬂon-eﬁitt!vg at0”1UHQQ!&@&ﬁp&@Qﬁ@éﬁb&M@,
oSS BN SLIRSAG % B! 190 AT 1S SUFLEYS hour following ora
dasing: dimerastis bindingfdr ik Bre-medulbisiamisete therddt wppeeintwas
detatneinad tasbavi@%a a8 ¢doext tomtrol hyHexrwe| inhibiion oh [SHHR o~

n@ﬂﬂxirﬁﬂtérﬁﬁe%?eéiﬁéHih&i%git&tﬁe\’l% Fécgﬂtoﬁ%é 9&!019*69'%9 38 a(s%rr"éggte
tte 180 to each

11ke e t ot.her. . The hi er ,
S| b iespaar biPBRADLE o et e 11 otowing
orghhl MIketdasing- emitted at 180, can be detected

externally. Aring of crystal detectors in the PET
ERIE I s ey iy

BATHING HEH© 802 CREPERAL SRBIPGHYC. daRgphPiafiyto rats (n=3)a
mgd@aland atithdhe tsfts sasifiaed # hipurg folpiing eral dpsing: &4 spedifindinding of
[3HHR-bomesth ifistairimstodhs HBGeddporGms deterfriinsl tBIBE 88988 6930 of
g A s e R
reseRior was g ??tﬂzu/ﬁé‘ﬁl%“&ﬁaﬂ‘@im%ﬁﬁu%& F%P@'%F'é FpERptor occupancy by
thetesiescotiprems aiovhbdurd faltowinguaralol® rog/kg desing.

radi ophar maceuti cal can be expressed in units of Bg/ni

or nMusing the specific activity (SA) of the

radi opharnaceutical. Measuring In Vivo Receptor

Qccupancy with PET Receptor occupancy of a

non-radi ol abel | ed test conpound ("drug candi date") can

be neasured indirectly by nmeasuring the reduction in

speci fic binding of the radioligand as a consequence

of conpetitive binding (Figure 10). As Figure 10

shows, the occupancy of the drug candi date can be

nmeasured indirectly by the reduction in radioligand

specific binding to receptors. BAis the concentration

of available receptors sites. Notice how BA changes

bet ween baseline, and 10 mn, 2.5 hours, and 6 hours

after admnistration of the test conpound, as a

consequence of the presence of different

concentrations of the drug candidate in tissue. A

baseline scan is perfornmed where a small mass of the

radi oligand (in the ng range
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such that the self-occupancy of the radioligand is
mnimal, < 10% is admnistered to the subject. Using
WO 2@o08El6 time activity curves froma target apdI/EP2008/061664
reference region (area devoid of specific binding
sites) and a mathematical nodel it is possible to
estimate thebi nding potential, BPND, which is
Histerpine H3 reaepter artegeist g PRT dudies aysing Bgsitron Emission
Tomogpdphy (BETYfn thectorkahige-Lanegice Pig:FaibIboainrHg teveptor

oBARBINCY ProfiRs dvBetinfal abel ed drug candidate is
adm ni Stered to the subject and sub-sequent scans are

acqw red at tine points of interest and bindin

Thereativdiay @nd resulis rigiag frprefmie aie i d'@sﬁﬁ@i%%%bﬂ%@lﬂgaﬂ?ﬁﬂ
Figuredi f0f &f.et® 18iane 140already beeftyadesotiletded as t he
per cent age change of the binding potenti al

ine (J. Passchier,
Tﬁ?&@eﬂf%ﬂﬁ% P’I-ntii‘s {é’ﬁ%&‘f’%@“ﬁ@’ﬁ) and( A van Waar de
PEd%2 UP‘F'ﬁ@ 'G‘@Q@grt‘éqhé‘toé'ﬁ ”r‘%@é‘ﬁ?'@? 'Bﬁi‘%ﬁ%’?e e four-’
dipwsisionalr{thees srmcenome)trmg)rchﬁthputlbnmtaha@lsphemlezeutkcell in tt@7ljving
bidy. RiBBadie)molEERs (WHItHBIhdSHoTths taedbRS of iMtdré, in the present case
thg%éféggleeﬁé-r% 6t8F)Gfs ﬁ>1'og|fl-el-&1 By 'é@cﬂa‘ﬁﬁﬁgtoﬂfe P HB%GKX/ 4 F%thron
eIt PHAG 8 81 ) 15 {F- 90T RgRipaRs Molelean- 4- 1 oxy
(rpgiperaympeelttisahyd them indnasenawslyhyjdeted into tHedwib{ecs alntthetheory, a
p(\mlﬁ‘(h‘l élmttth@ aﬂbmﬁﬁhﬂbrgoeyﬁlﬂ(be@me dedy by releasing a positron from its
nJcI tér I‘irﬁ%rr ’e‘i%%fvﬁ urﬁ’&ﬁmg‘é tHe B Rses

%@ﬁswo? Jd e(afisd}% hgn e'eatre% 3P%b%‘3'050ﬁﬁgaﬂa' lgfigp gesults in
W@efagfm BRIy Rhethes ¥ox Qé?heh/éem&mr%déo Pogagl pigr-t Hiae high energy
pls@bepbir gendidted dyeapd positamt-algondrsanritilafi®), @5kKite BR2IBO° anad be

d&tEdted bgeteilrgllf'sﬂrm %éﬂls’faﬁ; dét@ctors in the PET sc?nner senses the presence
cl ab ra

of}]_‘%/g erh8[g%8 /9% %rg ed Simu Efng)(eu y % O(:t‘co d43 aé% or tl'he M"é’t(?et%(it%rf é)all‘ that
SO NG Rholongnenahing q§ﬁ % 8P Rl iyity. Jbisdpoangrally done
mdigdrts of tisee ofiringSthe gpae db alRbTes@nt GDpagpge$ atd sub-sehjuentially

gmrat@@@/s%%ﬂé%ép&c t&don¥eu bR W hhiqlibd.ethe ndaNarIFETLs

%@W%@@ Hlefilre th bDRRLRRAGANLABu drhe

ragli alg’g,qﬂeHB(Eﬂl gan Qe gxgregsqdép lua}tﬁ,af Bp/ml or nM using the specific activity
(Shordh Erezrefiopharrgopuiical.y| oxy) - ni cotinamide with [1
1C] et hyl i odide at 13Q0C in dinmethyl sul foxide in the

uoride, followed b
A@%{%ﬁ-@ur ﬁq catl g%blﬁggg‘ g%Mamée%7 line 32 to page g
line 2 of WO 2006/ 072596 A 1 for the use of [1 1C] GSKI

Regasar ciqqurqemcg)of PETNradigabelledttesticempomdyt MEY cendidated can be
meéasigd IndiréctiyEdyyib &dufivi§ thedretilidiontie b pedmedsindidd b atidiigand as a
co] %6@&%%{13%%5%%%&@ Rfu ‘16‘)9 A%yﬂg&r‘éﬁ'o%bﬂv? tfng%@%dpancy of

;fu%*)”Olﬂ?&%P%H? eraaweﬁ@ﬁ'r@ Uiy P rediiien e agialgandspeciti
blsdlog/mo raseploes. P8 gis HETcqnoen oatioh df blaisbleategptons skeg uNetice how Ba
cHahgebl REfVecnbaASSINBEah @1 ki, 208 Reurs] HAZOH AN bfeHEifBtration of

G35 UGS, I TLFaanRRte Il LAkl 8ARfelch Ereahlatons of the

hest zéd 1 nmed ore eac
drug candidate in ssue

A baseline scan is performed where a small mass of the radioligand (in the pug range
such that the self-occupancy of the radioligand is minimal, < 10%) is administered to the
subject. Using regional time activity curves from a target and a reference region (area
devoid of specific binding sites) and a mathematical model it is possible to estimate the
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scan. The crude [H C] GSKI 89254-contai ni ng reaction
product was subject to HPLC purification perforned

W@ gi0093E16 ever se phase C- |8 columm (Vaters, X-RPEF/ERL00§/061664
RP18, 19 x 100 nm 5 mm) at 10 niL/mn flowrate with a
nobi | e phase consisting of 17% of acetonitrile in a
0.1 N aqueous buffer solution of ammoni um formate at

bipling potemdall BELzwkichds pepodienaldp Menepnseoiiton of pyaitaplerreceptor

Bgof émtta@emmorﬁ@e@nlngtrmjbas@hmm the unlabelge dtugyecandidate is

aé’rﬁﬂs@é}bé kd h% sBhdct ﬁfdoe*dt'ﬁlgeﬁh&q s'ch@ar%%caGM&Péﬁm?é)HdlM@of interest

d'5iRdind Bty sjestnfhied ok, ad AEAM g oRG Ry B AHERA: tme
p%ﬁSdﬁC%@at@fi pedhe RIFgNtagaehangeof Be biedieppateatiatpinaguiements
witioresptet th basaine ghdPasathiere A. Gas, Aaditillemsere VédVaalburg, and A. van

waatdeavrﬂa@émhg dbig-teiaeDleRtp@POttupney i GoRRoreriebis.
toln?@?aéh a%&h%scﬁﬁ(gi el mgz népf‘ 278288). of [ 11C] GSKI 89254

ected, W ot al se i njected of |ess
t han 53 ng/ kg for a pig weight of about 381 kg. The
anount of radioactivity injected into each pig via [H
Ptdclihldal PETStudies irgtHeeY arlks lirelantiratePigo about 400 MBq
(i deally about 300 MBq). The volume of [ 1 1C] GSKI
icle inj ed per pig depends on the yield
TEn i acaptensmene 1501 hpBersBiofs [ eart on, but

generally ranged fromabout 2 to about 11 ni. Bl ood

12NhehyH)- 4“{['4L(thﬁa% GO DIrERULATKyieRy NRHBipe deflc
hB(JOQ{)C %)r H@ (:}Lé 1 Wllt:f% (h%‘%r@gentt 'ﬂ%ep%%? die scan

1- (1-nmet hyl et hyl)-4-{[ 4-(tetrahydro-2Hpyran-
1-4isgproryl)- M[él‘(tdtﬂabwrbfﬁﬂ*bl}rlanﬂesﬂw)menhwrml}mmﬁwd ro-1H-1,4-
dibz&dhd hyiirochreHds/ (kahit 8502 BdrRpAEiorEBMK&Ind) 1 in an

aqueous sal i ne vehi cl e) was adm ni stered | nt ravenously

by manual ection in a bolus fashion over
wgwgg@qﬁ@q @ﬁbe Yorsshirg-bandrage rig yg@q&@@elm@ye H3 receptor antagonist
['dCiBsKi8926AanddET .i nitiated at 10, 150, and 360

m nutes post administration of salt A The arterial

(LOL ARG LR RS H byt ] SR 9228

ban@ﬁd]W@pﬁyT ékomx/)rr)lccztm{amme( they S;)'&lﬁikkﬂ? ot Whichisr an- 4-

yl oxy) phenyl ] car bonyl } pi as
ie i ng N*@
ghydr o> an- 4-

concentrations. Pi g4PET |st
hexahydro 1H- 1 4 d| azepi ne

1- (i sopropyl) - 4:{¢4- t
onxy)phenyI]carbonyI
rochl oride

h
B Wb el Consp el S oo pighs TRYE o pago o e 1
of\WQ %QQ@{QYB?B@ A4 (B[axo Group lelted) Example 1 (Compound A) therein, for

thetpeé bt of | 21 C)GSey Baze Moy ihexydqlibe oy X 8-aydesuy| &4 shgteahydro-
1Fl%e{l12$[|'d]%zép|ﬁ“735ﬁ<§8/ ﬂ%ohﬁ/ﬁ&& w.t?r[ﬂtqm(at .loa.d§a¢ 156%@%9

Cro i n"YorKshire- r
R r%@ﬂ@wﬁs{s@aﬁ ABTRE My Gowed o HPLC
Pyiiiceinn. abecatid: @aSUDIENECI? WpagaOdine 2 of VWBRODHRGeSIOMRT tor the use
ol gJESK 199284 Ht (Blgy PEDIMBgAYIsaslicdnd regi onal tine

activity curves were
Pig-PET studies using 1-(1-methylethyl)-4-{[4-(tetrahydro-2H-pyran-4-
yloxy)phenylJcarbonyl}piperazine hydrochloride (“salt A”)
Yorkshire-Landrace pigs (n = 3, pig weight about 3811 kg) underwent four PET
scans in the same day, as shown in the pig-PET protocol illustrated in Figure 11, under
anaesthesia (ketamine-midazolam induction + isofluorane maintenance).
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obtained for the target regions of interest (frontal

cortex, hippocanpus, putanen, caudate, diencephal on,
wore@oabo7ehal anmus, | ateral thal anus, verm s, poPGI/EP2008/061664

mesencephal on, and medul | a obl ongata). The sinplified

reference tissue nodel (SRTM (A A Lamertsnma and S.

P. Hume, "Si rrpllfl ed reference tissue nodel for PET

r ece’p’h@rad@llggm@g CleRNTHI2R4 y@s syaesizebimmadiatgly before each PET
sddm3-THeGrudsyd 16jasieBores-easthiniregeattn grod®t aas sub;écyt to HPLC
pmfcﬁmm%mmb@asﬁgfa&bﬁ’érb%D‘h@@(C Decd@hr(waees, X-terra® RP18, 19 x

s the concentrati

1(5(}] grr@ a} b(bli’ngj&n %épw(rgt)e Wi b'i%?*‘%?ﬁ%?”g“'@ ofnl 7l% of
a@&i@m@ltﬁ inat(.di aqveph@buﬁﬁr@pblno@ofr gymoniu(ncierredtelat phd. TRe
[1g)¢be1 895U opfairiny bradudtibltidieéoneed Wae corsdtatedN vacuo to

rééngr}/grtﬁggget E&L 5\'{ LI ?o tn%llattébemtd %%@%luﬁ }hlgﬁ({é;]%fllﬁlon

pot eh?'i & t $@Nt @%é@?' %‘@P‘Ib 1] i he BbRYE-FgN floned
vejutle mhicalwasaaffebtevedtea mivdidrezns aggugous ammomhr@rfernﬁatwouff@ and saline,
wh8 admmebtered @ﬂﬂﬂeﬁd&ﬁ/ (.v.36Véraiboun hirfiBel8s aBBluss LeEethan 2

éﬂ;rgﬁ@!t i rggse&’ TR b%?(@lfﬂéu B9 PebcRld Gith 23RChAWtdl Sose
e g b oy A el st

Fa@me\é’fyd@B@Qd nte aa%hsplg Nig [ ]é%%tﬂ@@'é% wapgenerallysragot 250 to
albait woe m/lach(ejdaay; ebéungoamBg)0Fhe dolugessf #hl §G SKPagzaahi eshicle

mj"éct pfY d ehh?ﬂﬁ% ylé/l\é oy?aﬂetagfcﬁrg E@UQ%@CPL\C%B%r%éfd#but
oo AT B S Sl EreRLe Sccupancy R T

pp. Bipad 2gdYissup actlwtv%lﬁg@tratwe dataryergrragpriedior 9 mipites.
T r FolasrehthB baselPexschO@rBbled 14 trdteyletag p4-gi-(fetrahydro-2H-

pfrhRal)i0x8 ety BB drE NGBSy 8robRbride E3IEAT 6DE8Y/REI®
mw?%érggsﬂ(%h{ﬂ%flﬁ ahd qﬁ%gusasaﬁ\’ﬁggghlélgﬁ\%é bgmﬁ'n'iﬁg&?b Htr%vérhdussly by

mandal injection in a bolus fashlon over approxmate%y 1 mlnute The subsequent PET
acquisitions were initiated at 10, 150, and 360 minutes post administration of salt A. The
arterial blood samples were assayed for [‘I 1 C]GSK189254 plasma activity and
metabolites and 1-(1-methylethyl)-4-{[4-(tetrahydro-2H-pyran-4-
yloxy)phenyl]carbonyl}piperazine plasma concentrations.

Pig-PET studies using 1-(isopropyl)-4-{[4-(tetrahydro-2H-pyran-4-
yloxy)phenyi]Jcarbonyi}hexahydro-1H-1,4-diazepine hydrochloride (“salt B”)
Substantially the same experimental procedure was repeated using 1-(isopropyl)-4-{[4-
(tetrahydro-2H-pyran-4-yloxy)phenyllcarbonylthexahydro-1H-1,4-diazepine
hydrochloride (“salt B”, 50ug/kg, 50 micrograms/kg in a vehicle) in Yorkshire-Landrace
pigs (n = 3, pig weight about 38+1 kg).

Binding Potential and Occupancy Measurements

PET images were aligned to a stereotaxic atlas and regional time activity curves were
obtained for the target regions of interest (frontal cortex, hippocampus, putamen,
caudate, diencephalon, medial thalamus, lateral thalamus, vermis, pons,
mesencephalon, and medulla oblongata). The simplified reference tissue model (SRTM)
(A.A. Lammertsma and S. P. Hume, "Simplified reference tissue model for PET receptor
studies," Neuroimage, 1996, vol. 4, pp. 153-158) was fitted to each regional time activity
curve using the cerebellum as the reference region:
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5 estimate of the cerebell um binding potential BP)
and the equation Occ corrected = Ccc 30 Model ling the
w@ewapsniee Profile The tenporal occupancy prof PCEER2008/061664
10, 150, and 360 minutes [Qcc(t)) post adm nistration
of the drug candi date and the plasma concentration of
the drug candidate {Cp(t)) neasured throughout the PET
whol e scan were used to derive PK/ RO (pharmacoki netic
35 / receptpr ocqupangy) nodelZparaneter estinates
fob,:ﬂiﬁnct)ﬁ@dz k?ﬁg)z—fj@m)aeheilﬁgé?rect nodel {kon- kof f
limted nodel )='t Bien( 1 Ccc(t))Cp (0 - koffgcce(t)
wherei n kon and koff are respectively the rate
S t. ) .
R oS S P PoreRUSRRGH eBlact [T (F ARty
ciegnrgtiondn thearefarencsi raoipp éeereballefm).oft isihpradiersh infipx {fe between
tHe@iget PR EENdRERN, £34 theAisBlie-PRMaRXfux FBleScoRB@At in the target
re%%o%u HEF BHjafs tﬁ@ginﬁﬂg?olénﬂéltdf% t%tqee?r é;‘cl’ont. h\ﬁoreo r the binding
Eceptor: [ gand assgerat | on and ol sSoct at'l on L Kon:
PRISRY C%P?gg IRGIASH| asma-ti ssue exchange is rapid
enough to be considered in instantaneous equilibrium
sgla{;ngf pi g- PET studies Figure 12, graph A, shows
e~ we@ge (nmean) plasma concentration over tine of
1-(1-
net hyl et hyl ) - 4-{[ 4- (t et rahydr o- 2H pyr an- 4- yl oxy) phenyl|
wherar g niglthepigueligandieediyalrtioolin tissudeB( isslad avallablewdonhtentration of

bi}f?iﬁg %ggsf %ﬁ§ l@%ﬁtﬂ?{e’gﬂgﬁ]bmﬂh ldlsggcigtiornccloﬁgt)anf”‘&qhe radioligand-receptor

cQPele¥-ahydr o- 2H pyr an- 4- yl oxy) phenyl ] car bonyl } hexahydr o
-1H1 , 4-di azepi ne hydrochloride ("salt B", a
ReSSMG ctc@pare9 ¥RV Galchilatddest e pERRAGYe chhfid it By, between the
oS4GAR0 oFl pSRS, LOR 3YSI20Rc( MoaRL ARRTHRREN W (S66RE kNG A
ocwup&g};: eI cour se ?t three tie pol nts. Qnd e
varhiYaapass fMeasiying drusglated feceRigr eesUpEngygyith rosytton gmission
tomagrphyt’ dethedss @002.ivaly @At P2 78@88kur ement s as fill ed
circles, and nodel fit as solid line), and for "salt
B" &l apgk~scompound (neasurenents as filled
de AT P 10Dit as dashed line). Figure 13,

partls ABRA"B, are graphs showing the data from Fi gure
12 for salt A alone such as to show the average (nean)

asna c [ ver ti and avera nmean). H3

a8 e 0 R 25 e Certnelim A0 o i et Sbigh s there
exists apmalrspediic sigaaltin this egipnD, Thifr eandreagsirectadaitingg peralation
estimate bf thcErapetiem bhdirgr paadtial B34 0read sheetguation o show

t he average (nean) plasnma concentration over tinme and

average (nean) H3 receptor occupancy time course
J.espeati 5&[% fldTBP]\S)altj B'. Figure 14 shows separated

I'ndi vi dua entration and H3 receptor

occupancy

haggre’ opp

Modelling the Occupancy Profile

The temporal occupancy profile at 10, 150, and 360 minutes (Occ(t)) post administration
of the drug candidate and the plasma concentration of the drug candidate (C(t))
measured throughout the PET whole scan were used to derive PK/RO (pharmacokinetic
/ receptor occupancy) model parameter estimates (f,, Kon, @and ko) from an indirect model
(kon—Kof limited model)
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time courses, for each individual pig studied, for

1-(1-nethyl ethyl)-4-{[4-(tetrahydro-2Hpyran-
wa200003071phenyl ] car bonyl } pi perazi ne hydr ochl or PAIEEP2008/061664

("salt A", within the present invention, |eft hand

graphs, n=3), and for

i (|sopropyl) 4-{[ 4- (t etrahydro- 2H pyran- 4-

)(Ijggg(bg@yt @x@}w\;o 1H1 , 4-di azepi ne
hyldrochl ofifde ("s " "3 cofpar at or compound, ri ght

hand graphs, n= 3) Tabl e 1 shows the estimated
aranpt er off/ the

wiereln. dﬁ%n(ﬁgkon taegﬁe(ftlv(alp/ d{? § CA}S acp(%s %?flnlng t?ngrsp%ea Jﬁa?’the test
C‘P’ﬂml{ﬂdoﬂﬁtéph% @f)de- aﬂ?éh?%@torrfréw fhg HI%'IS*P@F”‘QF @ndidp figeprotein-free
fraciidelirt plasinews theHestestrpoate theparsaltdt @rssiltdgr i ved from

t he average plasma data and average occupancy (Fi gures

Tf]ﬂg éﬂ(ﬁd@ assu%e%%qatkt)ﬁe Fé% ||r’ﬁ(?iqg %Q}%tls hlgerggepttﬁr\ﬁ%@ig %ﬁseor(]:{atlon and

d‘ﬁ?‘%‘}‘?tpﬁz \/iefr) Stﬁﬁ?ﬁﬁ‘é?‘@rt@s%@ ﬁ’é%ﬁ‘%”?e 8 BPiRENEYah to be
cmwmdjluamstgntamowmhlhbmn (second row fromthe
botton). Table 1: Estinated nodel paraneters for each

Gk ach individual pig) and the
RbOGke/ bfjb@sp%ié o Ve%

par anet e from average data. Salt A Salt B

Pl asma Kd kon koff Plasma cl earance Kd cl earance (mn

Figyre Ha. graph A.rsows the averirge ((eian) pipsmaicanagntrgtigy ayer time of 1-(1-

m(att{ylfétr)yl)pd J4i(telraRS-26- 038 4V X§)pRelyiRaddhyi}dhd8dme 1. 94
g::rﬁ’érﬂj s%ﬂ%b?\g.trg 81%8%&5% c91 ﬁl ir‘%@b@ cg? il%%%répyl)4{[4-

w60 VGXBGRQ%’VBC%‘ qUé@ g lgbe8zaPs 2. g
hmrmfé@“eier(mﬁélB 0] O@ﬁriaretcmogmpeursﬂflﬂﬁotadlamom 0. 0045
1.80 2.9 Table 2 shows the neasured H3 receptor

F%E%U{?EF%haé sth \5v§'?neté gi% ”% m'eQSl?rEG rgﬁ é)tt{}r c?c%upancy time
n eac

ek o4 HLERAUT BANSE ] B yer Fosd MUAL FO0ETG B RART Aahin the
prasamtdnveation Bnedsatgneerfts as n&eais@rnc@@ #B81 medel|iit as sdisldinphay for
“saf B arseaipafitSgAiYInd $hasslasrtleste vk dilléddiamonds, Bad model fit as
{’ghh%t“ﬁ 2.5 hours and 6 hours post adm nistration of

e test conpound, in the three individual pigs, for
each test conpound, salt A and salt B. Salt A

F'@é(ﬁj}fﬁl@évs &w4B. ape @@@Uﬁ)é‘h@%n@hﬁmﬁtﬁf@mﬁglﬁﬁ 12den slt A alone
suthds t6Bhow the average (mean) plasma concentration over time and average
(mean) H3 receptor occupancy time course respectively for “salt A”. Figure 13, parts C
and D, are graphs showing the data from Figure 12 for salt B alone such as to show the
average (mean) plasma concentration over time and average (mean) H3 receptor
occupancy time course respectively for “salt B”.

Figure 14 shows separated individual plasma concentration and H3 receptor occupancy
time courses, for each individual pig studied, for 1-(1-methylethyl)-4-{[4-(tetrahydro-2H-
pyran-4-yloxy)phenyl]carbonyl}piperazine hydrochloride (“salt A’, within the present
invention, left hand graphs, n=3), and for 1-(isopropyl)-4-{[4-(tetrahydro-2H-pyran-4-
yloxy)phenyl]carbonyl}hexahydro-1H-1,4-diazepine hydrochloride (“salt B”, a comparator
compound, right hand graphs, n=3).

Table 1 shows the estimated parameters kon, Ko, Ko (Kot/ kon), @and the plasma clearance
for each individual study (i.e. for each individual pig). The last row in Table 1 (“average
model”’) shows the estimated parameters derived from the average plasma data and
average occupancy (Figures 12, 13); it can be noticed that these “average model’
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pi g 61% 43% 30% 51% 19% 30% pi g 2 54% 24% 7% 69% 49%
32% pi g 3 58% 22% 5% 68% 43% 38% Mean 58% 4% 30% +11%

WA 201940304% 63% +10% 37% +16% 33% +4% Concl usi onPCE/EP2008/061664

pi g- PET studies The prelimnary neasurenents obtai ned

in the Yorkshire-Landrace pig (n = 3) by PET and [

C] GSKI 89254 appear to indicate a generally faster
prametars eprgan tppeg irgetieral @gracaeapwiih fRieaiargneters (‘mean’)
edtinfstedreidviduatiynfor padh §dah-(§éaint atwy door tRE bbtigryiy.an- 4-

yl oxy) phenyl ] car bonyl } pi per azi ne hydrochl oride ("salt
Téble WESHhBteh RFodR] BS8MetdrB ¥R RELP MYividsl $QFPaLEH idd®idual
pi&? ShP PR RPYhdte A derifed FEhrABMYEQE. - / - pyr an- 4- _

yl oxy) phenyl ] car bonyl } hexahydro-1/-/-1 , 4-di azepi ne

hydrochl oride ("salg,B", a conparator conpoyndd. under

the condittons tested (1.€. after 5 '

i ntravenous kadni kisst ret i o212 the tess compound tor Y8

earance clearance

pi gs, and umiddr (e (@dmier” sqt ed coxaid i @me) (nafie =\,

—apparently fastar reduction in plg brain H3 receptor
Pddcupancy POP3sAPP8 A% t hi’d the pr &&8At %% et on, 3¢
P88npar ed t §8BnPpaat d*°sal 9B, is s&&H*i W% udies 218
PEAd 3 (i e 00P8gR0286,1498) d8ted witA0BH) Q00X AR 28
matparent |y OQPA8 P-A14&t 339 1 25 e pi 04941 0W8H41GG 1 h 28
averpe model g 0j0037,8P%9%ht #37in Pdhl e 2 aBORZE 0OPANj ABGy 29

Study 1: Toxicity of

1-(1-met hyl et hyl)-4-{[4-(tetrahydro-2H pyran-4-
TybleRshpWe e heasused HB retapidractisanay dt hedd time géinishindeach the

thfeiA¥inidBa At diEPEETGrARS $in bl ¥f 1hR 1Rk 6 dRRY ng , for each
¢ r%t S I&s?gnutoiaogixc;fht 3In%t%udy 1 The gbﬁcﬁygso t"ﬁ&jsor eac
oSt CRITPEY: £33 B8RPl Re the toxicity of

1- (1- net hyl etZ‘I,R/I )-4-{][4-
Tablet2: Mepavred H3 ieperiac acoypanay)(BrE MR OSPURSAGY T sianermlzi n
devigfip). ¢t AP Grines. 2 HourR @nd Sx108Ekpask BeipinisyRtion of the test
campaungeinipe Brres individual pigs.tfer eaghyiert sompowyd: galt A-apdseli By

henyl ] - carbonyl } pi perazi ne hydrochl ori de (nmeasured as

the free [Sadéoccyngney @- day, oral reRelBRISWEUE) in

i hoy 1 at §h 10min 2.5h 6h

pig-1 1- MBt’ay| et hyB%- 4- { [ 430(4 et r ahy dt°%- 2H pylP&n- 4- y| W) p
Plgchy| ] &k bony| J2Aper azi Ae hydr ocK?6ri de Vd% f or mud2Ht ed
Pig3 3 sB¥bensi of2ten 1% (Rev) aquebbis met hviB&el | ul o3&k

lepn]  58Pa% 4o st S0%d 11% %t 1 68%a10% er3702d6%) | 33b14%
doses of O (vehicle, control), 30, 100 or 300
ng/ kg/ day for 7 days by oral gavage, at a dose vol une

of 10, nl/kqg. ee male rats were added at each
CHBﬁ'—“f@r"omJ((J‘gngHJ'{ﬁ/tHF"elsor t oxi coki netic eval uation. All

doses and concentrations, including analyte
TE® pefifinady meBsuremphRBIeindY i teXPoRsIsiedLantrdc pig (0 3 BePET
aRPf1eRiGSKi 825833 Beardl RN generally faster reduction in pig brain H3
receptor occupancy of 1-(1-methylethyl)-4-{[4-(tetrahydro-2H-pyran-4-
yloxy)phenyl]carbonyl}piperazine hydrochloride (“salt A”, within the present invention), as
compared to 1-(isopropyl)-4-{[4-(tetrahydro-2H-pyran-4-
yloxy)phenyl]carbonyl}hexahydro-1H-1,4-diazepine hydrochloride (“salt B”, a comparator
compound), under the conditions tested (i.e. after 50 micrograms/kg of intravenous

administration of the test compound to the pigs, and under the other stated conditions).

A 0

gL

The apparently faster reduction in pig brain H3 receptor occupancy for salt A, within the
present invention, compared to comparator salt B, is seen in studies 2 and 3 (i.e. pigs 2
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The follow ng endpoints / parameters were eval uated
for toxicology animals: clinical observations, body
waoweighseEie f ood consunpti on neasurenents, sel eCPEHEP2008/061664
haemat ol ogy and selected clinical chem stry results,
liver weights, selected nmacroscopic and m croscopic
observations, and sel ected hepatic gene expression
anta) tpsted wither|t Ao kb rariatendy aptiatstusty 1(&erpiall) testem withrgg)t A, as
iluwsteatginf Tabee2l absves anpl es col l ected from satellite
animals on Days 1 and 7. For male rats dosed at 30 or
100 ny/ kg/ day, hi stopat hol ogy observations carried out
were on ki dneys, nesentery and mandi bul ar | ynph node
only. For male rats dosed at 0 ng/kg/day (control) and
300 ng/ kg/ day, hi stopathol ogy observations carried out

Tm&g}’%ﬁf § SR tyngragtﬁm%ﬁé |‘&' &an{/a%efl-f- H}m-
vieKylanery ?&f%é{‘? BT AR YATPGHI0 vﬁﬁ%aﬁy SbdaphE i study

inveale $pragoe Pgmey tdy dosed rats only). Summary of main
results of Toxicity Study 1 - Reduced body wei ght gain

Dgg@, OPT@%%? J,'ol) and food consurrptl on (ca. 0.80 x

bserved in nale rats at doses of
IVIQ St“dy Wﬁ%lt%%%t@'iﬂ“'ﬁ%&? %P'Bh?f 1g(ail ’Het(%'ﬁthyfﬂ 4t
(t&tram'dro 2/dmyrant4-yiosg plsaeiicarhom@lipgperaxire adrddb®ride, and the
tOXBOKBEERYOT 1-(AnRhyiathlRa LRl tdtPhy BBy e ibxy)phenyl]-

rB%ryI}H %"aez’ine'ﬂc}@ (%T%llorllge aﬁg%@%@ ¥s m‘@arf engasﬁ_gllﬁ Q?a({gg oral repeat-

d@sree%t’%'”\m‘ﬂ%se@é@ Rewvlegdisny/ kg/ day, and was
unilateral (2 of 4 rats) or bilateral (2 of 4 rats).

1T#U|\ﬁetrﬁylétﬁyl)3@{ ?etﬂ&ﬂ%drBDZfﬁHyrbﬁmEgEé@/ﬁHr%hylfca%&n?!}buSénazu%
gt raoitiaRh o8 2 Step S %Eéﬁ%ﬁ}ueﬁw prefifeehiiiSse and
adrpisterad tomelegrisdfasy pengrodpdatidses ok g \ehiclauspetrol), 30, 100 or
3@xaug gy foror Eaydrspyorl Jaraggert balobe volameiofifl D amtiteg. oThree male
ragbvl—}re' eﬂi‘d'eljtaﬁ 8L N&aszdr8 HBQe RUelttBES i cS’i@ﬁ‘eﬁ& eva ation. All doses and

ncent rati on uce a.
o gaTS s anc RS BBy Bico R AT oA M e ﬁﬁvr@e&a&m of the
pRgpbifeg bepe rrosposadie fl oor, acconpani ed by chew ng
nmovenents, was noted at aII non-zero doses in nale

Tﬁ%fo%wﬂ eeﬂﬂ@%ﬂ@'?:?a?/ n?éter%%rgg%ﬁgétgaﬁor t?XI %ﬁ %ﬁ&%h&"mcal

ser va were note

Oﬁer‘éﬂt'oiﬁ)d’ M’e*o‘?(ﬁ‘é)s W@Pawpm@ga%ﬂ?e%ﬁ@' %ﬂm ology
anpeglected clinicehnierainty easdltp ligefomeighint dejectdd mhacrostapinarice
mRR6RBPR daawvgworrsaaﬁd sélé@léd heRRiigede ekprasdion adalgky SToRicokinetic

\%guaﬂlop %Qx%a?ﬁllo ?( rmed %amplaﬁ_follected frz?m fatelllt)e ahnlmals on
ﬁ% | ead or'1:§?f mﬁ Sﬁ@ ah%l Pb}é o0 mei k@@P ynlﬂgge@téaloaséo?wévaﬂons
cdrrie¢ oblaga® caubeys nescoterywend maotibulat dphinodewinly. For male rats

dS¥¥dad l@)@n@ﬁgvdsy(doatrél) afd 800 FRIPQRATay IRSiopSthbREy bbskY iR carried
o&%erg% keq%/redn%}/s Bralﬁ Wegrtsl?dneys liver, lung, mandibular lymph node,
mesentery, stomach, testes, and thymus (except that mandibular lymph node
observations were for 0 mg/kg/day dosed rats only).

Summary of main results of Toxicity Study 1

- Reduced body weight gain (ca. 0.38 x control) and food consumption (ca. 0.80 x
pretreatment) were observed in male rats at doses of 300 mg/kg/day.

- Increased body weight gain (ca. 1.43 x mean control) was seen in male rats at 100
mg/kg/day.
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(nmeasured as the free base) appears to be noderately

well tolerated. Toxicity Study 2 : Toxicity of
waz2qoeossthyl et hyl ) - 4-{[ 4- (t et rahydr o- 2H pyr an- BET/EP2008/061664

yl oxy) phenyl ] car bonyl } pi perazi ne hydrochloride in a

7-day, oral, dose rangefinding study in Sprague Daw ey

rats
- A-petiangstahipflemmpkgry gelf infiliratee mirimpatin Gegedity yrasmaled/indikg higr
regRInydf isakibosys| df pil PRI azldeatdyektes Mt db ks off300 m/Rj/esl, asd was
ufdl ﬁ#ﬁl&?%ﬂw% } & b%l%?e(‘éﬂ’/ ﬂ) ?)wams“@aﬁd \}954 hé’[lngﬁa% in ESenteric

adm ni ster r pragu

RS YA I %@ﬁs “@éc W SRR | Anshiesoliggnoe i
uraeRtent rati ons are expressed in terms of the parent

- The aan&mﬂ maﬂ@F&ﬂ@d@é&j at0 (6HE18), 3b @hed b g/Kalday kS ex#mined;

n® Elfjlz R%Q%eﬁérteg‘ ﬁarﬂﬁna%rixaphﬁl}fgtg v%snf%[lr% gt tﬁése c%ses

ora

gers aegﬁ@nﬁet'%edvqwﬁm'ua gffioed (G RGN STeREoNES)) n male rats
atffiﬂﬁierhgkg/das (4 per group) at doses of 0 (vehicle,

- ROBSIR@LRIn O c%f@ﬂ@cﬁr SQniHa l’n'égl Q:‘ﬁe@%@néi@n*éﬁté; gfa/sgléte;doat all
r a
e 8t ot Prdrie M o Rt B Mo Bl  "Bded o
- GedriAgines rasgrvatioas 3 Maledris wee Soipskal 398(5‘191’1 Agayzg@t 100 and 300
migtkigkdply dlaged, biut werel gaplerallg isparadicatrarasiendand e ofriddndiywsligt.

endpoi nt s/ paraneters were eval uated for toxicol ogy
obs rvat i ons,

ani s: cld

B SR B PAWET it SR g Bg S LR Pl B 100 Rkgiday of 1-
(lemethylethyOretid-Stetrghydro-2Brpyigs- %@y)paﬂwlbéﬂbéﬁylwerazme
hymdasmmr(meaemdd mscrhie)ﬁse:e)pase)ebs@ryai bewsll tolerated. In male

r'a{% g4} {&lr‘(@l%rp%ra g)m g ;f |ssa
°°' ecdﬁ ﬁ&j?%éf PGS, i I e'ﬂrﬁs‘f 200

rrg/kg/day was not tolerated in either nale or female
Sprague Dawl ey rats. For the dose of 300 ng/kg/day in

Tf))‘agﬁkgtﬁ > TQb |¢9’t ‘ﬁ m%'tl‘fv1 Ejﬁ@tr‘ﬁnﬁé‘%n%-l ggran-él-
vigrKEhepyiicar amﬂiwl ﬁﬁaﬂne 'grgolftpah'ﬁ” %ﬁat? S PrandosR Fres-

findingistadly ihSpriaguepPawdevradsers were i ncreased; - urea
and chol esterol concentrations were decreased (urea

1 g?Megh@%hx() &glﬂt({eq ah éro% r%@%t;{l&{y?ph%ﬂﬂllf%n% ?F};B i%r%kme
hmpwr%aormH@Fe@aeSeesqsesnS@n 1% (wishedgtovsmatadrelulose, was
adromtsterkd fo griotiboofpragier Baslpp eats atla dosdeolwoe ol Atrddkg as follows

(dNRDEES SRPESCBAtralloRE QRS ORIrEssRBFE YA 0P he: pafdrt Fickl Bdse”
dilati ﬁ)n of the fundic region of the stonmach, of

MR ?urrr]g severity, was observed in nost fermale rats
gi ven doses of 300 ng/ kg/day. This change was al so
- adreissitdred to mae rasrt pet gro(ip et doaéeofahrebicke, tartal)eyr 680d

mighd®y/ By BkE LSASRUD B HBS)EEY oraf gdvBbS (SHiRPBays at 600 mg/kg/day);

- administered to female rats (4 per group) at doses of 0 (vehicle, control) or 300 or 600
mg/kg/day once daily for up to 7 days by oral gavage (only 2 days at 600 mg/kg/day).

Three male rats and three female rats were added at 600 mg/kg/day and 3 female rats
were added at 300 mg/kg/day for toxicokinetic evaluation.

The following endpoints/parameters were evaluated for toxicology animals: clinical
observations, body weights, food consumption, selected haematology, selected clinical
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In femal e Sprague Dawl ey rats, oral-repeat-dosing for

7 days of 300 ng/kg/day of 1-(1-
woreaobpsistdhyl ) - 4- {[ 4- (t et r ahydr o- 2H pyr an- 4- y| oRg/)/pP2n8/061664

] car bonyl } pi per azi ne hydrochl ori de (nmeasured as the

free base) appears to be noderately well tolerated.

Prelimnary conclusions from T Toxicity Studies 1 and 2
chengigtryvitiveryweighis andsefqeted magroadopiy IC[RECaRic absarstipnp.
Tbﬁc?aidenabb@nmldnmwmrmed oy @ampl&b@bllét@eca@geay 3 (B(lzto &%l 600

ated in male

iR e leR B Ok PRI LRl BLHnb BT LTS of

oral -repeat -dosi ng at doses of up to 300 ng/ kg/ day
TherdesaofedOang/kgiday was nidsleyatel inl ditBenmala ar derpalarfpragriedpawley
rdt§ 1-(1-nmethyl ethyl)-4-{[4-(tetrahydro-2H pyran-4-

yl oxy) phenyl ] car bonyl } pi perazine , or a

phar maceut i cal | accept able salt thereof. 2. A
Feidhp 90710 00saeKI/aY 1Y TsMeedaish claim 1, which is
- dlin{cht sigvipkletiéy Ehewing Mbvements, rubbing chin on the cage floor, and certain

othbetinrRY§lges; 2H pyr an- 4- yl oxy) phenyl ] car bonyl } pi perazi n
(ier%{n ﬁ%%rﬂh t?lré)lgﬂgm gtj} %?c(a?é ngig%?grgb%ﬁerg were in increased;
- yieayaps she ﬁ?‘le]Qi aewgr %Sa@raﬁpﬁr@aﬁgﬁHW&%% Pr&iex control or mean
catiat, aotehblss@rdga an5Xx caytrg onchean débhtfelpahd on spect rum
- Ry weght | W¥§m%Fed§85 ?ca0f1 2t4r3<eccfn%| 6}%&91 &1%%5 &ﬁ%h@?ﬁwe@é

de di'f fractoneter
oRRERFEY Rl S BHEToSSommp T Crokic foSksvaions 5 570 )

, 15.4 0.1, 15.7v 0.1, 17.1 0.1, 19.1 0.1, 19.7
Gantlular gilatiod of theXfundi@begion & .tHe stodck), of thidimal sev@riB8was observed

311 t%ﬁ%l?iﬁts?%g:d?%@ ﬁoﬁﬂgﬁ? fhlfhiis é%ﬁ&%(ﬁa@?fﬁzziént in two
|

cqpILhe FeANGHoRe %@"&\1@@ tkﬁa'qnﬁ@@%e g un
Form 1 of
|Mfeﬁmbrd@|:bguee?2bwle)/ Téltsﬁrél' r(eb@étrdii%y'@g@r ﬂbb%%ﬁdf@oggng/kg/day of 1-(1-
m\é@i@( fﬂXé trahytREY r&?ﬁ%{qg@ Magg @d azife
regrioide; (Bipasiyee @ Fﬁfﬁﬁmﬁ%% bajey RPPFH'S fb eratRly pelhjplerated.

defined in claim3. 5. Crystalllne Form 1 of
1- (1- net hyl ethyl) 4- {[4-(tetrahydro-2H—pyran-4-

N . hiori de.
PHINER REICABRE BOK PR StldIEe P o
I nfrared spectrun1substantial|y the same as that shown
11(hM'G|tngthy|54 {8 (teDrapgdrat AH-pwafr-dryoxy)mienyllcarbonyl}piperazine
6ém6fﬁfﬁrbﬂp§§ﬂ%§1r) %))e%eil[té‘llel(atée?iaéraﬂadgr&e@WﬁllMgl?rhtéd in male and
Hgesiaes Dol 38 et )RS B oAl 5 PerHL gites g up o 300
”\gé@ﬁﬁé{r‘@é%ﬁééﬁﬁmﬁfﬁ%@%@ the foI | owi ng cheni cal

shifts for the resonances: 18.50.3, 30.40.3, 3 1.80.3,
37.60.3, 45.80.3, 49.40.3, 52.30. 3,
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59.20.3, 63.60.3, 68.40.3, 110.30.3, 118. 80. 3,
128.40.3, 131 .20.3, 133.90.3, 159.10.3, and 167.60.3

wW@Row/0J071€Cr yst al | i ne Form 2 of PCT/EP2008/061664

1- (1-met hyl et hyl)-4-{[ 4- (tetrahydro-2H pyran- 4-

yl oxy) phenyl ] car bonyl } pi per azi ne hydrochl ori de,
characterised by an X-ray powderdiffraction spectrum
ChAM$g five or nore of the follow ng peaks defined as
degrees twotheta angles obtained with a diffractoneter

usin - bt hon; " 3,.0. 1

195, oA forgRgha gh BUR(AR GPRGe it 2ripartey

ylgxygphenylcaroonyipgeraging 53 5 .1 , 24.65 0.1 (or
24.7 0.1), 25.8 0.1, and 27.
t wo-t het a; provig that t wder diffraction
spectrum has theyfol ljow pepks: [20.0 0.1
degrees two-thet j 24. B.1L er 24.7 0.1
degrees two-theta. 8. &ystalline Forn;i/gf
1-(1-met hyl ethyl)-4-{[4-(tetrahydro-2H pyran-4-

, 0 DparRBssichRadeepiblriaRenérébme hydrochloride, as
claimed in claim7, wherein the X-ray powder

0.1 degrees

di ffraction spectrum has ei%hx or nore of the peaks
2def i Ac@MpPAUR] @i $altas drimed jrsélaim | nehigtbisph-(-rpethylethyl)-4-{[4-

(tatr4hlyd e Haplyenbdr b x ) pk ¢ rdA] Cdrbd mydlipipebr azirizHhyolyschioride.
yl oxy) phenyl ] car bonyl } pi perazi ne hydrochl ori de,
or m

characteris by lid-fo Fouri.er-Tran
34 nf r§ryé§a"@g@dawn?@fa@gmstm/'ﬁﬁn'ﬂ)-y“-{f%geﬁ%m@r%i?ﬁ'f%n-%hown
yipxy)rhenyearonyigipezinst ydrachieriper ghapacggrised by an X-ray powder
diffedclionmepduyriuet aing fde{dr ndré ef thatylidbiningbahy dafinet as degrees two-

th)cé:zLagér(ry e%%g@c{fés(ihlz&@rglpg ré@E@ {e"flﬂgiﬁg CEM rg&?bﬁé kﬁgdift(i;on:
 caofricl s Fob i At R 156 101 bl 9. LHee B0 197 £0.1.
2%5RiQ.-$, 355 + OHle 2r dsohdnerss28.28. (8D degreevtvEnthsta; 32. 40. 3,
$7i5ﬁno3geé@aa?@ae3x-3réh9p&ﬁhe3,difﬁa?oti?)Q 'Sgii%}ﬁg” H'?Sg, ilhe fglgmg@ o peaks:
134 3673 08 e 0 LRoRs g 11 A Compoting
or salt as clainmed in claim1, which is
4.1- ( 1Crpstatipledtdnyl 1) of4-{1fmethylethyl)-4-{[4-(tetrahydro-2H-pyran-4-
ylbkBbhayy e rBoRiipRF ety saraHBR edtydIdifRE WO Biint B WedraiaitRe X-ray
pﬁyqe}?d;;gggg)pgs;oggﬁmgg BlonFYIRGR' I i L BB RRTIR6S. @
{[4- (tetrahydro-2H pyran-4-yl oxy) phenyl ] car bonyl } pi per
5azi nenwtallmeghamnacfeluti-oethlipthat elefi-abirahysled-2 Hidyemedf
yI@MpI@er@nt@é’rB%ﬁH Pa%hddhﬁ%?@ié?,‘ Safhdlsgl bl
| pi ent . . maceutical co sition_as clai .
STHTRl P Rvries TFomTrEY Pl PR SHRIRI Y I Ssie el Shown in
Fighiech conpri ses
1-(1-nethyl ethyl)-4-{[4-(tetrahydro-2Hpyran-
6. Crystalline Form 1 of 1-(1-methylethyl)-4-{[4-(tetrahydro-2H-pyran-4-
yloxy)phenyl]carbonyl}piperazine hydrochloride, characterised by a 13C solid-state
nuclear magnetic resonance spectrum having the following chemical shifts for the
resonances: 18.5£0.3, 30.4£0.3, 31.8+0.3, 37.6+0.3, 45.8+0.3, 49.4+0.3, 52.3+0.3,
59.2+0.3, 63.6+0.3, 68.4+0.3, 110.340.3, 118.840.3, 128.4+0.3, 131.2+0.3, 133.940.3,

159.1+0.3, and 167.6+0.3 ppm.

7. Crystalline Form 2 of 1-(1-methylethyl)-4-{[4-(tetrahydro-2H-pyran-4-
yloxy)phenyl]carbonyl}piperazine hydrochloride, characterised by an X-ray powder
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4-yl oxy) phenyl ] car bonyl } pi perazi ne hydrochl ori de. 14.

A pharmaceutical conposition as clained in claim 12,
waoRi0e4347¢6 f or oral adm ni stration, and whi ch CRPOPEPRE$061664

crystalline Form 2 of 1-(1-nethylethyl)-4-

{[4- (tetrahydro-2H pyran-4-yl oxy) phenyl ] car bonyl } pi per

azi ne hydrochl oride as defined in one or nore of
difftagtign sgectrgm laving five ot morgo&@mj@mﬂ]g regdks dgfined as degrees two-
thetaysrigidd dtginé®with aslifrth@bmetér ubing BYpsut&K-aibh& Xabomtidn:t 0

11 f8r4+u(§? | 8Ube’(6‘||%y 1 69; 1é*2ﬁ°d‘?°+§“f’+osf"2boolo1 18+ 0.1,

SRS Rt bR B G800 Pl (F0 0 dres

twoeﬁtneta ogi cal disease. 17. Use of a
1- ( 1preidey hiedt e X-dy ;deéde(rueﬁré@bm@b@ctmm XS t-féltowing two peaks:
yl oxy% 6I1e61¥ld13§|%%€ﬁw PA perazine or a pharnaceutically
er eq

acceptabl € sa in the manufacture of a
medi eheier £605tHe 1 Of bt el deeress dphifeiki s of a

neur ol ogi cal disease. 18. Use of 1-(1

8- met Bylsediimel Dordh-A bfd- §1trﬂbﬂh9|lamr)m - @AK B sRArdt2H-pyran-4-

ylé &aéy%rﬁﬁfg}x&lﬁ}?)rpgﬁa%/neol'g}dpocrhﬁj gQ oé’l?l%e?hﬁa gﬁf?%ﬁer& tp{e X-ray
r@éfﬁéﬁtonfsé’?‘?t[}% has eighorPegtafif Pesks Sebpssyin &laing 7of

cognl tive inpairnent, fatigue or a sleep disorder in a
9 ”HmT@Fystah%e Flé% A 1041%8% |etr{9/|)£21| & fﬂetﬁi&\ grﬁlgnﬁdppbyrfglil .
PRI R Rara2RE e att e st len. 20 Lee
S%l@l-f@maFﬁ@rerTﬁartquhﬁnirgred\ﬂWéﬁféwn subsantisdly Heraame assthabghown in
Figgee T.n the treatment or prophylaxis of cognitive

i mpai rment in a human, and wherein the cogniti ve

. . , ; d
B e
yldmghemﬂcarb@nwmmeeazmethygquyb@ﬁirie,i charadigsise gt Cssqlld -state
niRaédfinfsgPiRtiS redoRgRaspedirunMhaiiag the f@@o\ma@ Bhérhi¢@l shifts for the
résFYR gﬁhﬁli 31 To.8% Q@BZ Jﬂl(gﬁ“ﬁ5 ;?'183“533% 740.3,
g (1pét4¢9%yaf%&zq$ y“ﬁa%% géaféy; ShEi$:03

15}8:51Q)&rgﬂd}tﬁ7pﬁé|0a32pme or the pharmaceutically
acceptable salt thereof is 1-(1-nethylethyl)-4-{[4-

1{tet Eﬁi}lof}nc?glf é’é(tza%”daim}éh%& W‘?VWM %H-ﬂ,pﬂ%t}m?leﬁﬁf)%z{[a{‘

Celt’ ca
%@%‘YP'FP ?"ﬁ‘é’yfar”e“atf"ﬁ%?h%}y]ﬁﬁr%’l‘w}lp&‘?f%z'r@f cognitive
i npai rment, fatigue or a sleep disorder which
1230n”pN&§ﬁn§ce(Jﬁcal comgosmon WhICh com rises a 1- (1 -methylethyl)-4-
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carrier or excipient.

13. A pharmaceutical composition as claimed in claim 12, which is for oral
administration, and which comprises 1-(1-methylethyl)-4-{[4-(tetrahydro-2H-
pyran-4-yloxy)phenyl]carbonyl}piperazine hydrochloride.

14. A pharmaceutical composition as claimed in claim 12, which is for oral
administration, and which comprises crystalline Form 2 of 1-(1-methylethyl)-4-
{[4-(tetrahydro-2H-pyran-4-yloxy)phenyllcarbonyl}piperazine hydrochloride as
defined in one or more of claims 7, 8, 9 or 10.
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2Lcet ORY U5 PRCiamEddr cfgin i oHi-t1Piar 0. wherein the 1-(1-
methylethyl)-4-{[4-(tetrahydro-2H-pyran-4-yloxy)phenyl]carbonyl}piperazine or

the pharmaceutically acceptable salt thereof is 1-(1-methylethyl)-4-{[4-
(tetrahydro-2H-pyran-4-yloxy)phenyl]carbonyl}piperazine hydrochloride.

22. A pharmaceutical composition for use in the treatment or prophylaxis of
cognitive impairment, fatigue or a sleep disorder which comprises 1-(1-
methylethyl)-4-{[4-(tetrahydro-2H-pyran-4-yloxy)phenyllcarbonyl}piperazine or a
pharmaceutically acceptable salt thereof and a pharmaceutically acceptable
carrier.

23. A method of treatment of a neurological disease in a mammal such as a human
in need thereof, which comprises administering to the mammal an effective amount of 1-
(1-methylethyl)-4-{[4-(tetrahydro-2H-pyran-4-yloxy)phenyl]carbonyl}piperazine or a
pharmaceutically acceptable salt thereof.
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24. A method of treatment or prophylaxis of cognitive impairment, fatigue or a sleep
disorder in a mammal such as a human in need thereof, which comprises administering
to the mammal a therapeutically effective amount of 1-(1-methylethyl)-4-{[4-(tetrahydro-
2H-pyran-4-yloxy)phenyl]carbonyl}piperazine or a pharmaceutically acceptable salt
thereof.

25. A process for the preparation of 1-(1-methylethyl)-4-{[4-(tetrahydro-2H-pyran-4-
yloxy)phenyl]carbonyl}piperazine or a salt thereof, which process comprises:
a) reacting 4-(tetrahydro-2H-pyran-4-yloxy)benzoyl chloride with 1-isopropyl
piperazine; or
b) reacting 4-(tetrahydro-2H-pyran-4-yloxy)benzoic acid, or a non-acid-chloride
derivative thereof in which the carboxylic acid group has been activated, with
1-isopropyl piperazine;

and optionally preparing a salt of 1-(1-methylethyl)-4-{[4-(tetrahydro-2H-pyran-4-
yloxy)phenyl]carbonyl}piperazine.

26. A process as claimed in claim 25, comprising process step b), and wherein
process step b) comprises activation of 4-(tetrahydro-2H-pyran-4-yloxy)benzoic acid with
a coupling reagent in a suitable solvent, followed by reaction with 1-isopropyl piperazine.

27. A process as claimed in claim 26, wherein the coupling reagent is carbonyl
diimidazole.

28. A process as claimed in claim 27, wherein the activation of the 4-(tetrahydro-2H-
pyran-4-yloxy)benzoic acid with the carbonyl diimidazole coupling reagent, and the
subsequent reaction with 1-isopropyl piperazine, are both carried out in a reaction
solvent comprising acetonitrile and/or propionitrile.
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