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THERAPEUTI C APPLI CATI ON THEREOF BACKGROUND OF THE

I NVENTI ON Field of the Invention The present invention

relates to a conbination of at |east one hypnotic

agent with R

(+)-a-(2, 3-di net hoxy-rhenyl)-1-[2-(4-fl uorophenyl)ethy

|']-4-piperidinenethanol. The conbination of this

invention is useful in the treatnent of a variety of

sl eep disorders. Description of the Art Chronic

insomia anong adults in the United States has been

estimated to be present in ten per cent of the adult

popul ati on, and the annual cost for its treatnent is

estimated at $10.9 billion. JAMA 1997; 278: 2170-2177

at 2170. Chronic insomiacs report elevated | evels of

stress, anxiet ression and nedical illnesses.
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di m ni shed notor coordi nati on, and cognitive

i npai rments. Furt heyppmneATios NaERpo@E | nstitutes of

Heal t h Consensus conference on Sleeping Pills and

Insomia in 1984 have devel oped gui del i nes

di scouragi ng the use of such sedative-hypnotics beyond

4-6 weeks because of concerns raised over drug m suse,

dependency, wi thdrawal and rebound i nsomia. JAVA

1997; 278: 217BASKGRQUND 1F THEINMEBYHONt s

. o have a pharmacol ogi cal agent for the
Fleldéjﬁ pﬂngh 1{ insommia which is nore effective and/ or

h@ke hrwedt 1ﬁvdmoﬁfré1%@s&otah@ﬂnlilhﬁﬁﬁ Sfudtrient bie UgpikbticTapent with R
preval ence of obstructive sleep apnea is estimted to
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Descridi®h bfae Asychi atric Associ ation, Washington D. C
1994). Prelimnary evidence suggests that having
obbranigcinsymnig| a@@plgaaﬂmaa imthe Quoitad $toigs bas beanmstlms@dto be present
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levels aofS (s)treass ngrjugéty, depression and medical illnesses. The most common class of
medications for treating insomnia are the benzodiazepines, but the adverse effect profile of
benzodiazepines include daytime sedation, diminished motor coordination, and cognitive
impairments. Furthermore, the National Institutes of Health Consensus conference on
Sleeping Pills and Insomnia in 1984 have developed guidelines discouraging the use of such
sedative-hypnotics beyond 4-6 weeks because of concerns raised over drug misuse,
dependency, withdrawal and rebound insomnia. JAMA 1997; 278: 2170-2177 at 2170.
Therefore, it is desirable to have a pharmacological agent for the treatment of insomnia which
is more effective and/or has fewer side effects than those currently used..

The prevalence of obstructive sleep apnea is estimated to be approximately 1-10% in

the adult population, but may be higher in elderly individuals; Diagnostic and Statistical



conplication. Currently, the therapies used to treat
obstructive sl eep apnea include weight |oss for the

wohes2pabi ent, Nasal - conti nuous positive A rWwayT/US2006/032026
Pressure (a facemask used at ni ght which produces a
positive pressure within the upper airway), pharyngea
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serotonin biosynthesis mechanisms might set up conditions which favor obstructive apneas;

European Journal of Pharmacology (259):71-74 (1994) further work on rat model with SHT,
antagonist.

EP 1 262 197 discloses a method of treating sleep disorders including sleep apnea by
administering to a patient in need of such a treatment a SHT, antagonist or an alpha-2-
adrenergic antagonist in combination with an antidepressant such as serotonin reuptake
inhibitor (SRI). Such a combination exhibits an improvement in efficacy.

US Patent 6,143,792 discloses that a specific SHT., receptor antagonist is useful in the
treatment of the sleep apnea syndrome. Similarly, US Patent 6,576,670 discloses that a



treatnment of the sleep apnea syndrone. Simlarly, US
Patent 6,576,670 di scl oses that aspecific 5HT2A and
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treatnment of snoring and upper airway high resistance
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The Compound A is highly selective in its activity at the SHT2A receptor compared to
other receptors, and, as such, has reportedly fewer side effects. It has been shown to have a
better CNS safety index relative to the reference compounds haloperidol, clozapine,
risperidone, ritanserin, and amperozide in preclinical testing. JPET 277:968-981, 1996,
incorporated herein by reference. It has recently been discovered that Compound A is useful
in the treatment of sleep disorders such as insomnia and obstructive sleep apnea. See U. S.
Patent Nos. 6,277,864 and 6,613,779. A prodrug of the Compound A has also been disclosed
recently. See U. S. Patent Nos. 6,028,083 and 6,063,793. Recently, a biodegradable polymer



risperidone, ritanserin, and anperozide in preclinica

testing. JPET 277:968-981, 1996, incorporated herein
woyosabkevence. |t has recently been di scover edptinats2006/032026

Compound A is useful in thes4treatnment of sleep

di sorders such as insomia and obstructive sl eep

apnea. See U. S. Patent Nos. 6,277,864 and 6,613, 779.
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following it is understood that a long-acting hypnotic agent is referred to a compound or agent
that is mainly a sleep inducer but may also be capable of improving sleep quality and/or
maintenance in a patient. The “sleep aid” is a compound or agent that is mainly used to
improve sleep quality and/or sleep maintenance in a patient, in particular the deep sleep
phases. One such example of a sleep aid is an inhibitor of the 5HT2A receptors that acts
without blockage of the dopamine, such as the Compound A or its prodrug.

Other long-acting hypnotic agents are, for example, temazepam, clonazepam,
gaboxadol and pregabaline, a modulator of calcium ion, as well as their derivatives.

The hypnotic agents and/or the sleep aids described above improve sleep disorders, in

particular, insomnia. However, whereas the short-acting hypnotic agents act mainly on the



followng it is understood that a | ong-acting hypnotic
agent is referred to a conpound or agent that is
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i mproving sleep quality andfor mmintenance in a

patient. The "sleep aid" is a conmpound or agent that

is mainly used to inprove sleep quality and/or sleep .
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onset and eep mai ntenance. However, optinal
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such as inhibitors of 2A receptors that provid
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dlabetéshﬁelﬁﬁlgﬁwah@aﬁlftér%@hﬁ m\m ag00; 284:861 86R). ( Sl ow Wave
Sl eep; SWS5) seen with benzodi azepi nes, they do not
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i nsomi a (at |east as conpareéd young heal th
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cous R AR PR R BB 5 S SRESAD s oy

be parmmargaﬁ@éima@tu&owbjeas ariEgasied, Spap, gy 21"3%%436%‘% addition, in
i ncreéased risk for diabetes mellitus) (Van Cauter et

older adult patimmis, W2HDOMsoRGA, gbnirBg®yl. SWS has been associated with cognitive
impairments (Crenshaw & Edinger, Physiol. Behav., 1999; 66:485-492). Compound A has

been established to increase SWS and decrease arousals and sleep stage shifts to wakefulness
in patients with sleep maintenance insomnia.

Accordingly, it is an object of this invention to provide a combination, which allows
combining the actions of the sleep aids and/or the long and short-acting hypnotic agents by
improving the sleep quality and the respective effects of the short and long-acting hypnotic

agents and/or sleep aids, without negative effect on the patient’s waking-up phases.



The nechani sm of serotonin 2A antagoni sm (5HT2A) may
also facilitate circadian entrai nnment, an issue in
wol20@v02839bj ect s who tend to have phase advanceremtusand 032026
(especially in denmented popeal ati ons) a genera
di sruption of rhythmcity of circadian processes. It
shoul d al so be noted that slow wave sleep (SW5) is
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subjects (Boselli_ et al., Sleep, 1998; 21:361-367). In
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SUMVARY OF THE | NVENTI ON Thugyin accordance with this
i nvention there is provided conbi nati on of one or
nore hypnotic agents and o nmor @cHeep aids. The
conbi nation of the invention c rises at |east a
short-acting hypnotic agent~andlor N Gt i ng
hypnotic agent and a sle¢p aild.(+) dJor dance with
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| ong-acting h are preSent in a galenic
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WhereIWtﬂ:§(E)1a€2qEé]@[Lar| y the present invention provides a
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obtain pBR¢TIR Qiftelc6an! tMe @I’é@}@ I@f el gutiead ind MeT AR offeod Wa%ffbaiet} Q0 the one
prodrug is of the Formula 11; wherein Ris -
when egrly gf these two hypnotic agents and/or sleep aids are taken separately.

DETAILED DESCRIPTION OF THE INVENTION

The terms as used herein have the following meanings:

As used herein, the expression "Cipo alkyl" includes methyl, ethyl, and straight-
chained or branched propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, etc. Particular
alkyl groups are without any limitation, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
tert-butyl, n-pentyl, amyl, isoamyl, n-hexyl, etc.

As used herein, "patient" means a warm blooded animal, such as for example rat, mice,
dogs, cats, guinea pigs, and primates such as humans.

As used herein, the expression "pharmaceutically acceptable carrier" means a non-

toxic solvent, dispersant, excipient, adjuvant, or other material which is mixed with the



The conbi nation of a short and | ong-acting hypnotic
agents with a sleep aid allows to obtain benefici al
wohbeahkssson the sl eep of the patient and that Pbiras2006/032026
effect was greater to the one when each of these two
hypnotic agents and/or sleep aids are taken
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compoluﬁdmﬁﬁ/ih,e meMK)ﬂvmlﬁdmcanﬂme m&ﬁdn hﬁ&d‘i!ctmal pra[ﬁfratﬁfmk OtHﬁﬂﬁllts may,
war m bl ooded ani nmal, such as for exanple rat, mc
howevgb@g usefay &n tkﬁmr%at&ngcg th@p@nmqqﬁlﬁtaggorgwgﬁo the Wl‘j?’ﬂiﬁ%‘ or of their
phanng&uﬁéaqg' rh%E tﬁ)let fotseXpﬁlﬁtsaﬁi g)h HIREHN! 'acc, ka‘éle salts of the
ble arr means a n oxl ¢ sol'vent,
compcﬂihésp@ﬂ’ thasnhyeioni 1m1&tﬂﬁ acidaldditi@nsaltsovhich hey, fobedrhgit, be formed by
.. which is mxed with theconpound of the present )
mixing fy PRIFERA Ph tet semPEBNh ACFRTHIngn & B RYendipnofvily a solution of a
t
pharmg%ﬂ{lg%ﬂéﬁy(%&g%%ena%gq) ?lg:%ll dgorln gfdrt ochﬁOrtc z?ctug Grﬁ%&)eo I)rgfcr%md s1u1func acid,

methaﬁrfsuﬁbmb aid,ap-hyéfoxiy&hplesulfaaie labid(;qi toﬂ’ueﬁh@ﬂﬂfﬁﬁlﬁb laﬁdO iflkmaric acid,
typi cal | y used for parenteral admnistration, The term

maleio3gich hydeasymades pgidamalin et asceriq aoid.sycqigiscreib gltaric acid, acetic
acid, s?ﬁ%% atc%ﬁtcgg\%ﬁxgg %&éé%%en%%ﬁo&?lg%g#w ﬁg@tfoxg% gﬁlg%%@hkéefnylacetlc

acid, beALdis actdy ox dMevieidk citrid acid siaftatiic 4did,t g‘lﬁzoﬂhbeibﬁt alctio Aci@f pyruvic acid,
t he conpounds according to the invention or of their
malonish afifka EaiPONICarsi] elcpesPheric asigh t sThesagid apptal salts such as sodium

monol‘Bﬁ?({ géﬁ %%B%ﬁ&l llé(te %ﬁ& gggags}glglrg hgg!a)g? Qlfllfzitg' ?%1‘(1: ngﬁ B Ecﬁ%nea Also, the

nven I nc Ion Sa

salts sbofonﬁé@rﬁﬂh}e predentf €thee ds Aord- Xdrn@i- ackbkaltsi &1l ©4n Xiet substantially
onpound according to the invention with a solution of
anhydlé?ugo RE.CAm be hyieaigd. taﬁl@gp@rabwber&dh@ cemppungs of the invention carry an

acidic rﬁ{? ﬁ%ﬁ re%lslﬁ{il#lg rp%%hlg%ﬁegt\f&;@bz[c tgblg ﬂs tl’?el% éonl g 1§cclu%e alkali metal

oxyet anesu

salts, @g! eddienasupdtaRiven alisg ,alkfalii@éaﬁh il salthy| € .Ccaliinél, or magnesium
hy drowymal eic acid, malic acid, ascorbic acid,

salts, andselthiogmgd wdath sgutablaprg@n@dlgand%@@ Heater@pey, ansmpRigy salis.
a acid henoxyben .
hlg% ?‘%%(‘{:/‘5%2%0 |ﬂ3:e aci d“P“’p%E yﬁhggit}avg ﬁée g%eraagfn§8?%te%g}eamng in the
art. Opeabich @dfifdtiort indlides aC phrmbedlbSichlly aftctve @hoteRhll Entity that when
acid, lactic acid, pyruvic acid,-
metabolized or chemically transformed bya blologlcal system such as a mammalian system is
converted into a pharmacologically active substance.

The expression "stereoisomers"” is a general term used for all isomers of the individual
molecules that differ only in the orientation of their atoms in space. Typically it includes
mirror image isomers that are usually formed due to at least one asymmetric center
(enantiomers). Where the compounds according to the invention possess two or more
asymmetric centers, they may additionally exist as diastereoisomers, also certain individual

molecules may exist as geémetric isomers (cis/trans). Similarly, certain compounds of this

invention may exist in a mixture of two or more structurally distinct forms that are in rapid



mal oni ¢ acid, carbonic acid or phosphoric acid. The

acid netal salts such as sodi um nonohydr ogen
wonviraplsesphat e and pot assi um hydrogen sul f at e pcanusads032026

be formed. Also, the salts 8o fornmed may present

either as nono- or di- acid salts and can exi st

substanti ally anhydrous or can be hydrat ed.
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phaa ecal sgise,atheytern tsvigtiaigdit @neatendplete@Xpriasuti®nll permissible
."stereoisoners" is a ]general termused for all isoners
substitygnty fs O ZARIC\SORPALN o | A fewsofithspegifict embastimgnts s diselosed herein,
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Where the conpounds_ _accordi ng_ to the invention possess
COHy goeslir: A piids vrrrferabioxycentehipalikyhdy-Genprieptpalkona - Nit,, Cl, Br,
8 ' exeal ertain.indivi dua :
L. -SSP LS B0 R0 SERIN, BORSCRATUP U e s
knownSiorink akillyd irc thetadi gan GQisabe weetbinGthedeltnthodiuais.i on may
exist ina mxture of two or nmore structurally _
diideraneticady nsifecite amoupty mgsnsiediui amewntuef Hhemeombipation or
nt atiyve ex les of ...
comf B8 PR RRE RRAL A PO apungn
t‘Adminstaingli ¢ongsise® ddinibedtiod M faS any ﬁbgtsmpﬁalaniioﬁ% such as oral,
. tautoners, etc. It is to be understood that all such
SUbhng‘{@g r@?%cahnaa?ﬁdﬁ%#le dnhahiosofre¢tyl gRyinfacipor tinadwdiag entramuscular,
: Lt hinit p f the present. invention..
e GSCTRISSEACM P60 L 18, 366PuEL ORUEE b0 e ang e

combiegigh &g dicccontyilsitioans il fatieht. a sol ute ion or nol ecul e
with one or nore solvent nolecules. Simlarly, a
"Hipdean etreatimgnsefensde: a sol ute ion or nolecule with one

r.oad. sense

0, pore e T ER et B o PP B8 i s ol that may

stitute I'scontenp _
per mi dsi frkdisperad tto tthee BisCasd]f diSdraNd/GOTHRAMIAS bul Rasthot yet been

few of the specific enbodi nents as di scl osed herein,
diagnosed as having it;
(if)  inhibiting the disease, disorder or condition, i.e., arresting its development; and
(iii)  relieving the disease, disorder or condition, i.e., causing regression of the
disease, disorder and/or condition.
The term “short acting hypnotic agent” is referred to a compound and/or agent that is
capable of inducing sleep, i.e., the entry time into the sleep phase.
The term “long acting hypnotic agent” is referred to a compound or agent that is
mainly a sleep inducer but may also be capable of improving sleep quality and/or maintenance

in a-patient.



the term"substituted" nmeans substituted with one or

nore substituents independently selected fromthe
wgonrowm2emnsi sting of Cl-6al kyl, C2-6al kenyl, PCT/US2006/032026
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transdernal, inhalation, rectal or injection

referred jtp @ Mg Vi, mublished i the, Amarieza Bsysbistrics Absogiatineo (Specific sleep
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insomui I primdry egohihds, sle@p @hfinfeRinct linsoBlrEY, 8Midniia felfted 88 8fother mental
di sorder or condition from occurri ng in a patient that
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Diagnos@odirtd @odihg 8Man@il I €900 phblshe@ Ve GREEA neridff ﬁlbéﬂ )Disorders
relieving the disease, disorder or condition, i.

Associghigrs ng regression of the disease, disorder and/or
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due to bfH@HEcRs ShdBeR méntal-disdrliéts BthérmédifR cbRdifohd Shd>BSRnce induced
phase. The term "l ong acting hypnotic agent” iIs

sleep diserdery. dlgrseranig ag @sqskimdn@halhgleu megh grinjasy ste¢mdiyordlers|as epfined in

|
oy B T b SRS RRRE S, S BB WS,
‘Iﬂieﬁt&ﬁl B daﬂfvsndbﬁﬁﬁd”rs%ﬁu trRafl aﬁ%ﬁfﬂ%ﬁk@mﬁfo/rxg?;%mdéd}ﬁbm IV. In

mai nly use o inprove sleep quality and sl ee
additloﬁalnmﬂmn@emnm as psed leartip also ipelndéscisleap ntdgenimep nsbmm ” The
he term"restorative slee ns sleep whi ch

DSM- I&?@ 8§]a§n?sé1§tcgéer§at St BUTEENHRT lﬁgs f‘;r{ﬁ)@’ Sterm "sl eep
d{.sorder’ T}%Spré&ﬁfﬂmﬁﬁr&iniblﬁﬁtaﬂsldlﬂ?%ﬁﬁy Hitiathe &J'lﬁamtammg sleep, or

description ‘as delineated
nonrestorative sleep, for at least one month.

B. The sleep disturbance (or associated day time fatigue) causes clinically
significant distress or impairment in social, occupational, or other important
areas of functioning.

C. The sleep disturbance does not occur exclusively during the course of
narcolepsy, breathing-related sleep disorder, circadian rhythm sleep disorder, or
a parasomnia. |

D. The disturbance does not occur exclusively during the course of another
mental disorder (e.g., major depressive disorder, generalized anxiety disorder, a
delirium).

E. The disturbance is not due to the direct physiological effects of a substance

(e.g., a drug of abuse, a medication) or a general medical condition.



in the D agnostic and Statistical Mnual of Mental
Di sorders, 4th Edition (1994), hereafter referred to
weDduiY, published by the American Psychi at PCT/US2006/032026
Associ ation. Specific sleepodi sorders that can be
treated in accordance with this invention include
Wi thout any limtation insomia, primry insomia,
stRe Eérﬁa"‘ﬂ‘ée?rtﬁ&g er! BRI Y o%andtik GHTH:A ég%rﬁ%re dstfed herein includes
anot her nenta I sorder, substance 1 nduced insonnia
both imswenmid sind Ugpersemsiaaemtabte anotheir tnbetal diseket. ptiheDSMUIV lists the
i.scussjgn of sleep disorders are found in the

. d )
diagnasie erifcriaiteriaporapia sdatedl ko, anathergpentpladisordsras follgves:
i 20 NO0S. i . i X b i ed .bhy.t.h
ALOT0%h Gr20E SRIANSL GATSR) oY SRSHBIE s, o
" i nsomératstamtius adefiefori an lease landedorth| thal Befssociated with daytime

di sorders, whjch are not caused due to other factors

such atUigEsPLIMRYred dapinae fugcHeningedi cal conditions and

sgbst apge Jndu Pedi i Q. asy -
herein s aﬁl%gaﬁfgglr%gﬁ (r??i ﬁ%&gﬂ;ﬁg%%ﬂa}ﬁghp e éhgf;gﬁjy significant
def i nedisiressDaMirhpéirmdmt Gh soetdl Udesuphitdenad Ubr ©ie€dfipbfant areas of
nanmel y dyssonnias and parasomi as. The term "primary

i nsorm{W€UQHBE| nean al | of the definitions provi ded

I @ DSMrjY; XV QR WA Vi La" .

her ei n g%/éng Bfﬁﬁ%ﬁ% c!l'!(ie%g%ast P é’g 6 lBlqirrgelrdntto eéri}gﬁlcgg la)l?iﬁ sI g)?maly a.elfI dﬁsﬂéder (e.g-
DSM | Vimajcs't deptelsivelidisgndes] peneg4lize@r indichy disprdefiBidjustment disorder
insomia as follows: A The predom nant conplaint is

di f fi cWithy 2pHeti sehigpplyenigaiats-hi RPhds stubldgiently severe to warrant
nonr esi QL& at |l east one nonth. B. The

sl eep %ﬁs@%@%&ﬁgéﬁgg¥&%§é%ciated day tinme fatigue)

chusesThd idistebircy isimgnidetten atcolntidr @8 Dyoindiig allégpedikorder (e.g.,
in social, occupational, or other inportant areas of

f unct i BHPAEPsYCOTeathmeselaigs deap disqsder & PargsammeY. occur
I usiry el e Q1L J
Y A -

sl eep @G diag of abuse, PREASGH) Dr aPenckhiomedisd CoRAAEE,
does.  not occur exclusively during the course of

kely, thenlPeM-1¥ Hes s diginegtic caigriy fog dppessernuie related to another
mentaliSQudelsfoBSHEr al 1 zed anxi ety disorder, a deliriun.

A. The predominant complaint is excessive sleepiness for at least one month as

evidenced by either prolonged sleep episodes or daytime sleep episodes that
occur almost daily.

B. The excessive sleepiness causes clinically significant distress or impairment in
social, occupational, or other important areas of functioning.

C. The hypersomnia is judged to be related to another axis I or axis II disorder
(e.g., major depressive disorder, dysthymic disorder, schizophrenia, etc.), but is
sufficiently severe to warrant independent clinical attention.

D. The disturbance is not better accounted for by another sleep disorder (e.g.,
narcolepsy, breathing-related sleep disorder, a parasomnia) or by an inadequate
amount of sleep.

E. The disturbance is not due to the direct physiological effects of a substance

(e.g., a drug of abuse, a medication) or a general medical condition.



E. The disturbance is not due to the direct

physi ol ogi cal effects of a substance (e.g., a drag of
weaehusaz4maonedi cati on) or a general nedical PCT/US2006/032026

condition. The term "sl eep ditlsorder related to anot her

mental disorder” as used herein includes both insomia

and hypersomia related to another nental disorder.

T led i chiter nsomi
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expostﬁbgtﬁlréfeﬂa@to Bérihi8d8dOWwithoRaink Tefiktatiols 8&/diMd, alcohol, amphetamine,
occupational, or other inportant areas of functioning.

opioidg; sepllives JUBRPLES] snjiglytied and e lils. atlbg DOMaRbOlistsr the diagnostic
cnten?ﬁr%u%stgr{ce%f%&eél %legpeélgorqglr as(fe llgx{vgomaj or depressive

enera anxi et rder, adjustnent

diAsor dar pmmﬁeﬁtnﬂisﬁlrﬁano‘éciﬁ Z04Rpr @it Ais Qlfﬁcﬂentlfr’ Wevé® to warrant
sufficiently severe to warrant independent clinical

at t ent inggpendentyhigicgl aftentipance i s not better account ed
fgr byTH&% iie%lgg ?ﬁ%e d%h% 1sq rlydél?ysgcéﬂ N C l epsg/ l’abgatory findings

breat hi ng- refa |so

The di sf sitl@NGE of $2)0 0(1)d YBe tsgam})taﬁlsdiﬂ &%n&hw u@\be@&ﬁeaa&unng, or
effects of a substance (e.g., a drug of abuse,
medi caWithy a sontk of ebpiancanipenxdedtion om dxnthndmwal,sm madicgtion use is

t he DS agnost.ic.criteria for
hypers%ﬁn(#lg%lca@r% agegﬁ?gh % %Pt URERE%I di sor der as

fol | owFhe Alistdibender RO&yYi Bkt a6Esked fir by a es’iéé%s&byﬁer that is not
sl eepi ness for at |east one nonth as evi dence by

ei t her Syhstanemn ebcesl. eByidensiesbaletbe csrynxpayma «'ne bstteezp)counted for by a

s W AT A SRR o o
| mpai r g|attomd Fedekla| the ¥SHPSH tHRNAbstaBbe %@%r hﬁﬁf?:gﬁ&{“use) the

areas of functioning. C. The hypersommia is judge
be r el $itneRfoms persist frgra sukstantial periad o tik (elgs abaﬂma month) after the

cessation of acute withdrawal or severe intoxication, or are substantially in
excess of what would be expected given the type or amount of the substance
used or the duration of use; or there is evidence that suggests the existence of
an independent non-substance-induced sleep disorder (e.g., a history of
recurrent non-substance-related episodes).

D. The disturbance does not occur exclusively during the course of a delirium.

E. The sleep disturbance causes clinically significant distress or impairment in

social, occupational, or other important areas of functioning.

As used herein "withdrawal" refers to a syndrome characterized by untoward physical
changes that occur following cessation of or reduction in substance use, or administration of a
pharmacologic antagonist (or medication). ‘

The term “obstructive sleep apnea” as used herein is breathing related sleep disorder as
defined in DSM-IV. It is also referred to as upper airway resistance syndrome and generally

involves repeated episodes of upper-airway obstruction during sleep and is normally



(e.g., major depressive disorder, dysthym c disorder,

schi zophrenia, etc.), but is sufficiently severe to
woans7anisdw ndependent clinical attention. D. TheCT/Uus2006/032026

di sturbance is not better aecounted for by another

sl eep di sorder (e.g., narcol epsy, breathing-rel ated

sl eep disorder, a parasomia) or by an inadequate
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restorgtve: Slf(ep) ig h@pmdﬂ ampraviedc (Qneemiednd As dsvbikd aﬂmn@mn of the

pr Wi t subst nce i nt oxi ca
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observafibAtofdhd Pafidhe by L6Mhek etk BRBS .z ChowhenditShkdshas cpﬁuem to fall
is not better accounted for by a sleep disorder that

asleepj oy Gna@u@i@t?famfé theptisat! wake np elvdiag theanighth bowyesslesnts the patient

re bett cou for dj sor der at is
duringgepe Fs Gl bR BREPGES e SPER S\IRE: ¢ he
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subst'ance
but also sleep continuity (overall balance of sleep and wakefulness) which may be an
indication of the quality of sleep.

There are five distinct sleep stages which can be measured by polysomnogrpahy: rapid
eye movement (REM) sleep and four stages of no-rapid eye movement (NREM) sleep (stages
1,2, 3 and 4). Stage 1 NREM sleep is a transition from wakefulness to sleep and occupies
about 5% of time spent asleep in healthy adults. Stage 2 NREM sleep, which is characterized
by specific EEG waveforms (sleep spindles and K complexes), occupies about 50% of time
spent asleep. Stages 3 and 4 NREM sleép (also known collectively as slow-wave sleep) are
the deepest levels of sleep and occupy about 10-20% of sleep time. REM sleep, during which
the majority of typical story like dreams occur, occupies about 20-25% of total sleep.

These sleep stages have a characteristic temporal organization across the night.

NREM stages 3 and 4 tend to occur in the first one-third to one-half of the night and increase



used or the duration of use; or there is evidence that

suggests the exi stence of an independent
woame7aei®bance- i nduced sl eep di sorder (e.g., aPOTAISEE0$/032026

of recurrent non-substance-1el ated epi sodes). D. The
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accordﬁh@@mhﬂﬁlsca@ﬁ&'t bi @8 ifRnblon, tAO Shdrt/6F Iong- a§!11$§ﬁyﬁfot1c agent is present
central sleep apnea syndrone or central alveolar
in a galgnay Eermlatianoadapieddiocane immBdiather deleyad tedense arsl Wetsleep aid is

e RSP G LT T B ™ 1
SNisRE %ﬁﬁﬁ:u‘z@lyg the FresHnt %\@Btl@pgﬁﬁﬂd@ dEShGAMIRNIf A'least one short

~anot her general nedical condition (other than a
actingtrypaoté agent ewmht edmgowsk Her)its @gmugairwphaanelce@bpaibfc aogeptable salt

tio of e Di ders: There are a nunber
mmféfw@ﬂ?gqs WPﬁb%Hﬁﬁ%éﬁithe onset, duration or

guality of sleep (e.g. non-re3torative or restorative
sleep) is inpaired or inproved. One nethod is a

subj ective determ nati on ofg pall@GHs e.g., do they
feel drowsy or rested upon maklmg ‘ pt hods

i nvol ve the observation ofthe ' -
during sleep, e.g., ' he patient to
fall asleep, how Qi goes t\W at i ent wake up
during the nig how restless is the patient

Formula Il

wherein R is C;-Cyg alkyl.

The combination of a short and/or long-acting hypnotic agent with a sleep aid allows to
obtain beneficial effects on the sleep of the patient and that this effect is greater to the one
when each of these two hypnotic agents are taken separately.

In accordance with the first aspect of the invention, the short-acting hypnotic agent and
Compound A are released immediately. The two agents then appear in the plasma according
to their respective pharmacokihetic characteristics. Generally, the short-acting hypnotic agent
appears in the plasma before the long-acting hypnotic agent. Further, in this aspect of the
invention, each agent develops its mechanism of action independent of each other, providing a

synergistic effect between the two agents.



during sleep, etc. Another nethod is to objectively
neasure the stages of sleep. Pol ysommography is the
woumoasssng of multiple el ectrophysiol ogi cal pacanst@s®32026
during sleep and generally i4ncl udes neasurenent of EEG
activity, electrocul ographic activity and
electronyographic activity, as well as other

asur enent s. e.result h o eryva t|o

5 an i aSarst SRR iR e B opegh e ar S A Mg with a
delay dr@l0E "RLpt Adf &lch a@sdlﬁﬁﬁ’aundbz@t isttehs&d ARMediaRly. NWckdrding to this

(overall baI ance of sleep and wakeful ness) which may
aspect g de inventier, i tbe asfion hd tha adhnonyac@hgslnmptlc Hgenteisaingreased with
: five distinct .slee g can nmeasured b .
1ncreasmﬂ Vglglﬁﬂ%;gplﬁgﬁg} the:r Elﬁs?raa sgu%{}%ﬂqé tag? nag élLﬁ‘l ﬁ'xe time, also
Wlthag}%gg@@&?&t of no-rapid eye novenent (NREM sl eep

(stages 1, 2, 3 and 4). Stage 1 NREM sleep is a

tExangiles o éhomaamg diypnoies sagemtssumbleawdhnb ¢luqo|fe?snework of the

inventi3 Qe B Oeet RO ROrS R U AP AT g Bt prizoBibines, th

ﬁﬁlvgérwm SheE SRR HAhE Sneditbnilt CAPRASX §oY HPh€ Short-acti
melato out E%O%G%f tiférg)g spent asl eep1 S%a%és 3 aﬁﬁﬁﬁﬁl\ﬁgM or-acing

hypnotsd emt (cahém ¢hn>swmfroml dmaig, velpﬁﬁar_ul@l oolpidare zopiskpy, eszepiclone,

est Is Qf Ieep a 0 cu about. 1 0% of
Zalep1(g1| etg Gt me raﬁg 51620 A |CH60 t?%)é r n%p%%tf as well as
denvaﬁ\Yéé'aﬁa)or%thuYesthé?@oﬂjream5 occur, occupies about 20- 25%
of total sleep. These sl eep stages have a

cErcemapi ¢ of dongadtimgploypabtio ragents zatliawntha clespsaitih eseabighwithin the
NREM ges 3.an o gccur in.the fir
frame . iy G o 6 AP DBFC e T STHECHIAE P i SUR4 receptors, the
modulftéF6f @8 GKBEAQ?\%&??ME Ohedz68Rz ﬁ%'aYlﬁtth@ thodREN:S e %E’lcmm ions.

occurs cyclically rough the night. Aternating with
For exhiRpM, tieelopgabiing hypnetiy agdt a0dontheudep.aidiin Heabpsen from among,

ods ingrease  in duration toward the nor
in Pa&@éb PIRIEE AhaF allt FPLTESa (IYAZTEIBs Sharpgnar peiboradol,

pregab%ﬁﬁ@ ‘as '%fe'iled's déﬁl/é}fvley g?](ﬁ&ﬁgbétﬁﬁeé' heddp | arge anounts of

ow wave sleep In I dhood and early adol escence,
sTieepharb ot ilong- ao}mgrhypd@im hgealéet end/orr titeeslenpr aids dt:#m’bed above can
adul t age range. ThIS erloratl |s reqfl?lected

COmPTSE s O dONEK NS RQHs- )1 PR3 thys faist dadbg form of
enantiérhé’lg‘%?.cﬁas?&ﬁmé’orﬁér?e@hesz g%(ljﬂ(ﬂn&Q%gHﬁ@{éfe%l Wh%e?s LW as mixtures

invention there 1I's provi a conbi nati on
thereof;y‘mrhmlihgtlaagamc nnxtu&ts are patt ozﬁﬂE1hyq:mmm c agent and at

| east. one The conbi nati on of .the invention
clslﬁFpﬁh%gr ngraéags APiiSr 22CBiS Ang/Ry-Skeepi %éfﬁ Bid @bove can also

exist iRERYord ¥ fRe Db Br Aifls ad Well as their pharmaceutically acceptable salts. Such
salts are also part of the invention. These salts can be prepared with pharmaceutically
acceptable acids or bases following the procedures well known in the art.

The short or long-acting hypnotic agents and/or sleep aids described above can also
exist in the form of hydrates or solvates, i.e., in a form of associations or combinations with
one or more molecules of water or a solvent. Such hydrates and solvates are also part of the
invention. |

According to one embodiment of the invention, the combination comprises zolpidem

hemitartarate as short-acting hypnotic agent and the Compound A as a sleep aid.



accordance with this aspect of the invention, the

short or long-acting hypnotic agent is present in a
wgabewizesobor mul ati on adapted to an i nmedi at e orCuaiS2006/32026

rel ease, and the sleep aidiss present in the formof a

gal enic fornul ati on adapted to an i nmedi ate- rel ease.

More particularly, the present invention provides a

compination of at | east one.shqort _agting hypnoti c

oo e sl Sy 8 by S R0 Rt B U ar, such as one
previdWRBr dBEe8Ed 6 al. ISy PaefENs.a01 B, BB, indoRgir&ed herolieteleferéies,

prodrug is of the Formula Il; wherein Ris Cl1-C2

al kyl . The conbi nati on oSCHEMBdt and/or |ong-acting
otic agent with a sleep aid allows to obtain
cial effects on th®Gl,eep of the patient and
is effect is greagler to the one when each of
‘ ' Zoel aceoHaken SHfaAately. In
accygpnce with the ]sﬁoaspect of cthedhvention, the
shjort-dcting hypnoti ¢ agent and Cbnpouna are
rel eased i medi ately. The two agents then appear in
mhe pl asma according to their respective
ohigy, macoki netic characteristics. Generally, the
short-acting hypnotic agent appears in the plasm
@i ore {he long-acting hypnotic agent. Further, in
i s aspect of the invention, each agent develops its
pechani sm of action i ndependent of each other,
providing a synergistic effect between the two
agents.In yet another aspect of the invention, the
shorioeak} i ng hypnotic agent iQChel eased with a del ay
e thens! eep aid, sugh” ay” Cogound A, is rel eased

prsdi at &l y.  Accor di ng vhi s_aspect of the
cglfﬂshe action othe s%p?#&c i ng hypnotic

(-+) ab —CS-0 ed with, 00 dence tine in
e pl dsha. , the th(vv’o agent®|cal at the same
, al $b a synergistyc ef Fect anpl es of

) 3 W
shorjt -acti ng hypnotic agents useable within the
rreworksfﬁcljﬁhe i nventi oN are in particular the

%ator@mg]ﬁtogrﬁﬁ, GABA- A r@geptors, the

di azepi nes, the nel aforfin derivatives, the

ageni sts of the nel at onpgFxeceptors. For exanple, the

t-acti ng hypnotic a can bg ((_;Ijrzsen from anong,
partgcul ar, Zol pi denTxzepi cl oncﬁ’ eszopi cl one,

24l epl on, nelatonin, ranelteon, tP45FEIMh etizol am

bFoti zol am and i ndi pl on, Rs wel| as derivatives and/or
m xtures thereof.

HO ()
c* OCH,
OCH,

STEP C
Hydrolysis N

I

CH,),

Formula |
F

In Step A of Reaction Scheme I, an esterification reaction is carried out between

racemic O-(2,3-dimethoxyphenyl)-1-[2-(4-fluorophenyl)ethyl]-4-piperidinemethanol (structure



Exanpl es of |ong-acting hypnotic agents and/or the
sl eep aids useable within the framework of the

wonuenkimn are in particular the antagoni sts oPCThms2006/032026
5HT2A receptors, the nodul atsors of the GABA-A
receptors, benzodi azepi nes and the nodul ators of
calciumions. For exanple, the |ong-acting hypnotic

1) an{il %ﬁﬁ a(r T%{H?%r gl‘h t%ﬁ%ﬂe@%%{mila%%%r aglflg&&slgtglfez ggm 'ﬂ;m ngéterification
produ&%”ﬁ%e@i%&bre%hﬁﬁézﬁﬁﬁﬁﬂe Pehoraral  stRERIABA! IMRse Aasibdmers are

as derivatives and/or m xtures thereof. The short or
subjedi@hdoe asili¢an gehypromatagragonwhidndeprateh ehs [twepdiastdsomers, thereby

isolatiggit%:)%—b-aj @g.gtgr\égwgls Qstlg Jﬁ[fél IE%@R %r r}nntgg@ g %%?l—r)id?astereomer is
ti s st gr.eo esg_(ena -1-[2-(4-

A e R e e e S E?es&t Rar ARy ShelfD-1-2-4

fluoropharyldihyt]-4-pipetridmeniethandlxt ures, are part of the

invention. The short or_ | ong-acting hypnotic agents
g/ esterificatipn JPaion ety Pp it gt MaREaiceigygssknqwp in the art.
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ﬂuoro@ﬁéﬂyl)@ﬁlyl]h&-piﬁéﬁ@ﬁﬂém@ﬂlana_lhﬁﬁiethéé(l-l-t)iiso@@i* d-RHetoRk Fltbnylacetic acid
th pharmaceutically acceptabl e acids or bases

are comalcwd\m mg qrgﬁéncmqim guahsaseethyleno wiloride, T, aahtorofphe, toluene and

neate 0Py i SRER AR NENE oG ST Rl e sher i Bag voicany

carrie@loud QhVﬁiEeﬁresénc@ of & eduivglem @fmoafis Of i ddycihex@Earbodiimide and a
conbi nations with one or nore nol ecul es of water or a

cataly§9 |am@nnt ofsﬁdhnﬁpﬂamr@@yrame s dlhg aesudting diagiereomprsroan bp isolated by
to.one

d f th
strasio R SR ARy RO e i FERRRSET 0f o

R di afidrabRbR S teh Qubrestel td dilfdy RBPEABnAGRR phgrwhléth Separates the
Conpound A as a sl eep aid. The Conpound A may

(++) gwlthweé&z) e:uasnﬁ;eomrhod“élmrlnmaﬁograph@ sepasation aieyds @mleed out as is

sl b U.
knowf E S 7 8 L6 BRI A b e e sk bicello giee pufiblagiigi,
qfhe%@@ﬁlhg n(.|Sp)h @lBteleonRP i€ thed Isubfedletion b aR@tdIPNEs irSaction which

carried out between racemc

produges(tB¢ &)dlsmbhw«ybnhé-rdymgthbxy[[ﬁle(l}d)-ﬂ#[Ge(ﬂcfhlwghlex)lmdulyyl] 4-piperidine-

methagoﬁegl“h gﬁmt haano ot U(iarur el%c&gg S}peéglg;t ;e?h}leg?ﬂ anogxcess of a

base s%%ﬁ G& P{)ﬂagﬁﬁﬁl%ﬂﬂfngfé% i ag{}%ese [i& QOTREME %%(Bgchglysis is carried

dent as structure | astereoners
out atswa]n@eﬂamie b alsautil6 ao §6TC tdrraqueriod @f aipkeyranging liroseP & 24 Bsurs. The

the two _di ast ereoners, thereby
resulting (+)-1somer of 0-(2,3-diniethoxyphenyl)-1-[2-(4-fluorophenyl)ethyl]-4-

piperidinemethanol may then be recovered by dilution with water and extraction with
methylene chloride. It is then purified by recrystallization from a solvent system such as
cyclohexane/hexane or ethyl acetate/hexane.

Methods for producing the starting materials of Reaction Scheme I are known in the art.
For example, United States Patent No. 4,783,471 teaches how to prepare racemic o-(2,3-
dimethoxyphenyl)-1-[2-(4-fluorophenyl)ethyl]-4-piperidinemethanol. This patent is hereby
incorporated by reference. Examples No. 1 and 2 of this application also teach suitable
methods.  Alternatively, racemic 0-(2,3-dimethoxyphenyl)-1-[2-(4-fluorophenyl)ethyl]-4-

piperidinemethanol can be prepared in the following manner. Initially 4-hydroxypiperidine is



isolating the (+,+) diastereoner as is depicted in
Step B. In Step C, the (+,+) diastereoner is
woOypdirai2ysved whi ch produces the (+)-isomer of  PCT/US2006/032026
a- (2, 3-di net hoxyphenyl ) -1-[12- (4~ fl uorophenyl)ethyl]
-4-pi peridi nenet hanol . The esterification reaction
can be carried out using techniques known in the art.

. Typj cal | OXi el iyal ent anpunats of racem ¢
subjecle s 8 o BB Ry o Bt SBen BT o iap PG odces
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. | ugne.and. heated to.refluy for. a periaod of tine .
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dimeth3kRbERaldeh @ Whed Reluded tﬁéﬂaesmeagﬁmt ef)-@n2 8timémboRPshenyl)-1-
ambunt of dicycl ohexyl carbodiim de and a catal ytic
[2-(4-Buarophenyt)ethyli-frpiphydianmatbpyoli diThe . (+Hisomee sofl ttimethoxyphenylacetic
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acid 1§ lQoWnoRe R tHiea ar%oqfaapmowé ¢h &4 e rspaed faowing the
' : t . ' i . .
poceSpSHECARBEST o0 B K0P 1Bk Tsof B )08 el vain

procedliresstogrreme a Sew dhihs peddrogeadfaCpmyphind Aepar ati on may be
%grried oyt as is. known in i ure of

. the art. A 1:1 m xt .
& Shert At e hppRotisageRs s deseiikedohsteiasian ab10ePrepyice by various
ko SR8 by FLAS G 0TSl BB SP L & dsrbe i
U. S. Batéiit, No. i, 382, 988 ywhivhny incotpofdted Herkinugyrefenanyl ) et hyl | - 4-
pi.peri di nemet hanol . The hydrolysis is carried out by

Y. | ...
cOREALinen P PHEMER A8HEEh dBFERVEAILOR SANCERES dTRCeRigalsompositions

comp@%ﬁ%ta?%ﬁﬁ%rﬁgﬁﬁgfg‘,r SARRPRAL ghdr[laalﬂlégﬂgﬁteffc; ?Qéél? 9R@L{ Rast one long-

on. olysis Is carr

actingt leyppetiatgere antl/oalholdepldd.t @hd Pharrhaveutca €oin@dsidbngd ofmbie invention

ranging from2 to 24 hours. The resulting (+)-isoner
comprige an effective dose of at least one short-acting hypnotic agent and at least one long-

. a- - di AT _ t vl Ll
il AR EMIY BRI ke A LAREAPRRRYLABLAN i g,
a hydratetdr sobater ofasaid] apehts pastwelhasvit ldasneplivrinaceuticsil yoddeestable excipient.

Is then purified by recrystallization froma sol vent
S 8 PN CARIENS aatec FRISEA o 3ERET RS X8 heo rdegirefl, | pharmaceutical form and

admin?&2tidh Z{l(gk?e)é?fb‘éé g%{‘?{l% %Su{%lgf eﬁ{iﬁgﬁ’tg i@gwﬁing.aiﬁ%%&eﬂ ggltle.:d in the art.

mat er | n Schene are known i

The shat oexamgprhctingUniphetc SiateandaieesiéepNads dar’ 88 cHdskn from among the
t eaches how to prepare racemc a-(2, 3-

ones d&ﬁ@f&eﬁ&@%enyl )-1-[2-(4-fluorophenyl)ethyl]
- 4r@1RA AL ’b%@i?éga@'af’ lappr-gBﬁg‘te pa%tnﬁﬁitstrﬁt%onh g&rﬁ}?ﬁse the forms: via oral

administration, such as tablets, particularly multi-layer tablets, coated tablets, tablets with a

core, soft or hard capsules, powders, granules and oral solutions or suspensions, sublingual or
by mouth administration forms.

In another embodiment of this invention, the long-acting hypnotic agent and/or the
sleep aid such as Compound A and the short-acting hypnotic agents present in the composition
according to the invention, are released immediétely.

In yet another embodiment of this invention, the long-acting hypnotic agent and/or the
sleep aid such as Compound A present in the composition according to the invention is

immediately released and the short-acting hypnotic agent is released with a delay.



i ncorporated by reference. Exanples No. 1 and 2 of

this application also teach suitabl e nethods.
wolevmnatwvel y, racemc PCT/US2006/032026

a- (2, 3-di net hoxyphenyl ) -1-[18- (4-fl uorophenyl) et hyl ] - 4-

pi peri di nenmet hanol can be prepared in the foll ow ng

manner. Initially 4-hydroxypiperidine issubjected to

gﬁg%@gé%&%{??%ﬁg%ﬁﬁi ige?n?,rlge\’\gl hrrllit lcv)thl fnmme 1&3—?&'62?5%%'&1 pharmaceutical

produdtHER Y, for Exmifle, fal tmépﬁﬁhﬁhﬁlﬁwm imAbARE] fiddSe, of Biweral of these
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units in-the foro of table( formilatedap heapsuleithy dupidietei ndleags. sySteimsof one tablet;

. conmpound i s contacted wi.th .ther formng a . .
an im PR Rt S iR B il A Fler G 0% coating layers in o
tabletgiigatelﬂoxybenzal dehyde whi ch produces the desired

product ()-a-(2, 3-di net hoxyphenyl)-I -
[ Zh¢ 4letayad rrelohsengtify chy [be- 2 -upitpeith dieteynd trblaass| of Thpharmaceutical

+)-isoner of a-nethaxyphenyl a ic acid.is known. i .
produgtydich B i St O RGO MRLF 4" CHRHE it BRGFbAT these units
formuféd AW &pstilBEa BEIOFANEIES lgge?(iﬁé katel ik Ben@fillaydr ®blet; a delayed-

instance U. S. Patent No. ©, 028,083 discl oses vari ous

releasp cotpedu pespating payep amoorporitedyinfa tabet pritid sexgsalodoats; delayed-release
Compound .A. The rt acting hypnotic agents as

peuetsdlélglgif’iaﬁfgﬁéﬁaﬁgf’%gg’%ﬁ al so be prepared by various known
PTRE OM_B&ifCRTNLRE Aoblt ddiordihk- sI&QY i@ @AP ke short-acting hypnoti
pregara [ og%gfﬁonl pi éem IS descrsi b dali nu S SP%\t g%%ng yphohe

agent Sin betf@sw]@aBacontdingtol the imeotign maomedsihgle pharnimeeutical composition,
1 ef gr e&ce. According to another aspect, the iﬁventi on

or, AUEBREEPHs ThIREPIRIE SRR UG SOSIROPHINES (BhpriBpigicody separate, or

sequeéd] la¥@iMEtkdonP! €, at | east one short-acting hypnotic
agent and at | east one |ongacting hypnotic agent

aluidlty; the ddse@p activet. prifioiplpp@serd de atcompbsitompaerding tsthefinvention

. the invention co ise an effectjve dose of at |east
varies ffgn aRE0- 3% PR 1) et BOEQERRE ARROS a5Rpd ghRt 0.1 o about 30
mg of sROGAGHALBy MR Edne agent and/or a sleep aid, or a
pharmaceutical | y acceptable salt of these agents, a

hifdr extaenple, soimprsiionfacsaidthgagah¢ sjveasomedrtaias abdut l0e2ast about 135

. a ar.maceut | ca accept ab exci pient. The ) .
me, i BPRHER S} SRR G 85RO 2o fhowii20 me, in particular
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In an embodiment of the compositions according to the invention consists in a capsule
comprising one or more immediate-release tablets containing the short-acting hypnotic agent
and one or more immediate-release tablets containing the long-acting hypnotic agent and/or
the sleep aid such as Compound A.

In another embodiment of the compositions according to the invention consists in a
capsule comprising one or more delayed-release tablets containing the short-acting hypnotic

agent and one or more immediate-release tablets containing the long-acting hypnotic agent

and/or the sleep aid such as Compound A.



core, soft or hard capsul es, powders, granules and

oral solutions or suspensions, sublingual or by nouth
weadmizgtpat i on forns. | n another enbodi nent oPCThiS2006/032026

i nvention, the |ong-acting fypnotic agent and/or the
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a@@ﬁthetsmbe%gﬁ‘ﬂt gf thg celaeﬁ%}gptﬁ Hrouhng ﬁgl\ieatl%/rﬁeomsts in a dry-
t | J g .
coated gh‘r{)ﬁ@ C{:Jl?agart& ro& hzﬂkngBrrr[lg %) 2 gg% éHAreﬁéﬁégﬂmgié E(t)reoco?tammg the
long- at:ﬂngbqphoﬁ’@ apent amd/qpattei sielétarald such as Compound A, and in that the

immediate-releasing coating layer contains the long-acting hypnotic agent and/or the sleep aid
such as Compound A.

In another aspect of this invention, a specific disease, a disorder or a condition that can
be treated tzvith the combination and/or the pharmaceutical composition comprising the
combination of this invention include, without any limitation a wide variety of sleep disorders.
As already notect hereinabove, specific sleep disorders that can be treated in accordance with
this invention include without any limitation insomnia, primary insomnia, sleep maintenance
insomnia, insomnia related fo another mental disorder, substance induced insomnia and
obstructive sleep apnea.

The compositions according to the invention can be prepared according to the methods

known by a person skilled in the art.
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the invention. According t®othe usual practice, the
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manni Sl Bdraip: - St SR er EBom QiR eRcor MWiclhis, can be

added! OMBe 3RbicH BehydeR Ghée ﬁﬂ@ﬁéna@%ﬁé?ﬁenﬁ‘ Qs SYEERs Mdde HikBnts, is well
as Compound A. Anot her enbodi ment of the conpositions

knowmbﬁémlisﬂgsklﬂedhvethﬁﬁvent| on consists in a capsul e
e ,.of at e-rel ease

%@ <88 Hf’y',g[] aa%p ﬁ'{'}gﬂl&qn&r?@ght ca he pypparcd By granu?atlon with water

or sol'v@ﬂf%dcbiahemb&h&a&? of€!drefdrofor tihe dcang ﬁﬁltcipm ROt diluents,
agent and/or the sleep aid such as Conpound A Yet

appropunase liésinteglating aeents end polynsuspbei chldhatior eud divige 06 the obtained

petc LSRR, PSSO EiB  rbresion machine
Vario@'8kitrods bf RIS Gread8Bialld Rs@fveld MRt ALR; %@éhe@ss %or example,
pel lets of the |ong-acting hypnotic agent and/or th

B. B. §Ihet€13p Fal dBmdghn,aB 185 iibongrdwACompressédi tablets, ie ﬂ?b@laimamnmcal dosage

forms? St Sy €8T Biblsndl By FEGHo @i T 4G oBdkee N, Y. 1980

Pelab&ilss &ntdilRgSHRS &r Abkd ﬂﬁlua%pﬁ% | ienrRGERE-r@Bse tiBBlets contamlng
| ongacting hypnotic agent and/or the sleep aid such

the lo@graptng dypnotivedgenn enteor acstbepd rideand ofie ioh maro rrpdn;iedisrms delayed-

according to t nvention consists i bI .
releas i et S oyt oa JAPGHG 45t o emeCTe llggiisge known
procedBORLth€ adgent and of immedi at erel ease pellets of the
| ong-acting hypnotic agent and/or the sleep aid such
aBelayatozleate Aablets containing the short acting hypnotic agent can be prepared by

coating the immediate-release tablets, such as described above, with a polymer coating having
a limited diffusion. Such polymers can be chosen among ethylcellulose copolymers as well as
methyl methacrylate polymers, such as commercialized products named Fudragit TM RS®,
Eudragit TM RL®, Eudragit TM NE®, all of which are commercially available from Rohm
Pharma.

Coating methods can consist in pulverization of a polymer solution on the tablets, in a
coating machine or a fluidized bed device. The solvent that can be employed is either organic
or aqueous, depending on the nature of the polymer used. Coating methods are described, in
particular in J. M. Bakan, Microencapsulation, in L. Lachman, H. Lieberman and J. L. Kanig
(Eds), The Theory and Practice of Industrial Pharmacy, Lea & Febinger, Philadelphia, USA,
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her ei nabove, specific sleep disorders that can

to about%@ﬁthmoatworghavfctéewbﬂﬁ this invention include
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Pl ative bl 2 SRR Ao ElsnmaiP st S5 B4R Bedve principles,
with aaﬂgiﬁﬁéedﬁ%ﬂ'iyabccgbtﬁﬁ’l%%gamé ld@iat 8RSs8n IafdE YRode AR hereafter, in
and obstructive sleep apnea. The conpositions
order @cmamthm afs tdcssmlheon nv@ntnleotmalq&h c@dlmrlspartlmjsraalbnn@ltmg Examples

a person skill.ed in
of orggliulc aﬂﬂfsusehlﬂg a{:ea?)@ﬁ?% GGyt LAFtARIG, dn%ﬁ:e ftgpa% rl%Cth citric, adipic and
Succmlicegd;ged size, imedi ate-rel ease tablets containing the
| ong-acting hypnotic agent and/or the sleep aid, and
oﬁapaﬂesmmalmeglmmutum efammevhasdirelcase rpellaasfetheébthgeargl short-acting

hypnofif ait e hifep B Ca e PR lofsf S5 BsaGRliese pafets of the

long A8 d%ﬁ%hﬁg Wt)ﬂdﬁcddg\éﬁtcén(ﬁé}r@ SieSp hfaincaﬂfbeaﬁ[%’?é&%d bty r%)rempltatmg the
principle mXxtures i n the base formor sal

act1veqmrmp11¢ m slspénsum 1mv¢atmt:\ml$tfaf exameplediyduixypmpyhmsathylcellulose or in

bi t ol ct os her e |ents ch
an orgﬁnéq ?ﬂlgﬁ} as[u &s Sﬁ‘apgb?‘i E%‘H H?é‘?P glé@’ﬁr aqiing a4, g higder on a
sphen@{ﬂt fille! NE<Bad &é\h&n@hth%ﬁﬂl%@ BES is gérr }“ﬂ aJ \Ils%ﬁt Lﬂéb‘?(ﬁﬁes can be

ents, is well known by a person s
agglomenated in order to form spherical granules or pellets, in a high-speed granulator-mixer

or a rotary agglomerator with fluidized bed. Such methods are described in K. W. Olson, A.
M. Mehta, Int. J. Phar. Tech & Prod. Mfr. 6 18-24, 1985. Pellets can generally be prepared by
mass extrusion or by melting followed by spheronization, as described, for example, in C.
Vervaet, L. Baert & J. P. Remon, Int. J. Pharm. 116 (1995) 131-146.

The excipients used are typically those having good plastic qualities such as
microcrystalline cellulose, mannitol. Small quantities of binder are generally added.
Surfactant agents, such as sodium dodecyl sulfate can also be incorporated in order to facilitate
the extrusion.

Capsules containing a mixture of immediate-release pellets of long-acting hypnotic
agent and/or the sleep aid such as Compound A, and delayed-release pellets of short-acting

hypnotic agent can be prepared as follows. Immediate-release pellets can be prepared as
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. hamed Eudragit TM RS(r), Eudragit TM RL(r), Eudragi
active pmsiples pr inappdigie-roligrsetpedles, enliomriths egatipg o aninadinte-eleasn pellets.

. [ ds can consi st i.n . :
pOPe B fhin 3Rt LB PRTfBR- R BNAE of dpng-acting hyprotic
agent and/ofkishk@prad Ahd@neloraselérnd]l délapsl-ReMAse Byllets of Ihit-acting hypnotic
sol vent that can be enployed is either organic or

agent ey earreparekpef@lPWe on the nature of the pol ymer used.

[ t S, al. escri he [ articular in J.. M
0 TR0 bR B HTE e fhe el A ePabe e
contaifting the. adtive Kitihcipld, Bdshersdd €n Theitiyx aNECddES NSE cBhtain an active
| ndustrial Pharnacy, Lea & Febi nger, Phil adel phia,

principlgA 1986; J . M M Gnity, Aqueous Pol yner Coatings

: i.cal F ., Dekker, NY 1989. .

2) Alei{ed PRRE Sl 87 TV muPAqTE peghl SPAUBE eep il pen ppimmersed
in a mhifikQWoRRidhE Q81 0dnef ChPivRiherapenti Adnishe matrix in the
formul ation, with no disintegrating agent. Exanples of

eRe¢piliagt o, anotheriempodiraenienty this irventiore dejayedptieasecpellets can be
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release from this coating layer, immersed in a matrix with no active principle. The matrix

surrounding the pellets is formulated in order that the compression in tablets does not interfere
with the membrane integrity surrounding the pellets. Tablet disintegrates when it is in contact
with a fluid, releasing quickly the long-acting hypnotic agent and/or a sleep aid, from the
matrix or immediate-release pellets, or from the coatings of immediate-release pellets and by
releasing then the short-acting hypnotic agent, from delayed-release pellets.

The pharmaceutical composition of the invention can also be found in the form of a
multilayer tablet. Such a multilayer tablet comprises:
- One or several layer with immediate-release, each one containing a dose of long-acting

hypnotic agent and/or a sleep aid, and eventually a dose of short-acting hypnotic agent;
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coated with@melypdrdeyee adntgining the dongractisf hgpuoticiagent aniiph asieepdid that is
. . @granul ator-m xer or a rotar | onerator with . .
quicleB) Qi ELteIcaseLin chotary 34t ey el tiethortacing jyronotic agent i
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18-24, 1985. PelletS can generally be prepared by mass
to allayk e reledsoin the colpnndach nondtitiend viic byuldplh coased tabidt oan cagain other

RS 5 | oGBS ol S e
multiffi%Fer RAKIES SnH SR ot eIdtY ate@SErBRNMInNShrBAAS in W. C. Gunsel,

plastic qualities such as macrocrystalline cellulose,
Compnessioint ofatedSiand | lagrratablets 68 plariaeriticaladesagerformb: yablets, Vol 1,

. added urfact ant ts, su s_sodi odecyl
pobtisBe B p A idbEe e deshmandoader NS HEROLS
f aGid inl@HRnlib Gurfieh IURLARA HyARS YOIRSWiRE Bk AMPEO Yhieh are provided for
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illustrhtjgmpirpeseagethin e plimittbe stopepf iechreseotinasnt©anpound
AExgrrr]lgle(sj?[ RAT 3 gt%vg %rslg rr%%llloldec}fsma%ngs trl]lgr o_n%)%tulng % Example 4 shows

how to use the combination of this invention and Examples 5 to 15 provide methods for the

preparations of the pharmaceutical compositions of the combination of the invention with
Compound A and a short acting hypnotic.

As used herein, “DMF” means dimethylformamide; “CH,Cl,” means methylene
chloride or dichloromethane; “EtOAc” means ethyl acetate; “THEF” means tetrahydrofuran;
“MeOH” means methanol or methyl alcohol; “K,COs” means potassium carbonate;
“NaHCO;3” means sodium bicarbonate; “MgSO4” means magnesium sulfate; “POCI;” means
phosphorus oxychloride; “NH4OH” means ammonium hydroxide; “NH4C1” means ammonium
chloride; “DIBAL-H” means diisobutylaluminum hydride; “HCI” means hydrochloric acid,;

“NaOH” means sodium hydroxide; “n-BuLi” means n-butyl lithium; “NaBH,” means sodium
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del ayed-rel ease p s ‘cont'ai ning the active
m.p. pii-he8°pl elecompirr shdali (Cadcdmdor CxibFNIO:d6e$7r8t H,onbai N, 11.19.

) i.ve principl 2) Alternatively, pellets
Founcﬁg}azg}zﬁi ggpk&%tﬁo%hypnoti c agents and/or sleep aids
€ _je | X taining itself one of
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crystallized from hexane to afford 4-cyano-1-[2-(4-fluorophenyl)ethyl]piperidine as white
needles, m.p. 47-48°C. Anal. Calcd. for C4H7FN2: C, 72.39; H, 7.38; N, 12.06. Found: C,
72.62; H,7.49; N, 12.12.
C)  1-[2-(4-Fluorophenyl)ethyl]-4-piperidinecarboxaldehyde

To a stirred solution of 4-cyano-1-[2-(4-fluorophenyl)-ethyl]piperidine (1.00 g, 4.3
mmol) in THF (20 mL) under argon at 0°C was added DIBAL-H (4.6 mL of a 1.0 M solution
in THF, 4.6 mmol) via syringe. After stirring overnight at room temperature, 10% aqueous

HCI1 (25 mL) was added and the solution was stirred for 3 hours. The entire mixture was then
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EXAMR?bEl%hed by H A Lieberman and L. Lachman, Dekker N.
Y. (1980). This invention is further illustrated by
ﬁéamal 583 ecHngPmensiriie A HlemsHEY ingpsder of preparing (x)-0-(2,3-

dlmettxh)é}f)%ﬁ }e%ﬁf I(aﬁ \lflllélﬁfo ﬁénﬁﬂaﬂl}jl]'j4-rf)9pe\1"1\'%¥1elrniemaholt, Q&ucstﬁr%pl? of
A)  1-(1,1-Dimethylethyl)-1,4-piperidinedicarboxylic acid

To isonipecotic acid (107.5 g, 832 mmol) stirred in 1N NaOH (40 g NaOH in 900 mL
H,0) and fert-butanol (1800 mL) was added di-tert-butyl dicarbonate (200 g, 916 mmol) in
portions. After stirring overnight, the solution was concentrated and the resulting water layer
was extracted 3x with ether. The combined organic layers were washed with water, brine,
dried (MgSOy), filtered, and evaporated to a white solid, which was recrystallized from
EtOAc/hexane (300 mL / 200 mL) to afford 1-(1,1-dimethylethyl)-1,4-piperidinedicarboxylic

acid as white needles, m.p. 147-149°C.



Exanples 1, 2 and 3 show one net hod of making the
Conpound A. Exanple 4 shows how to use the conbination
wohodizgsdpnvent i on and Exanples 5 to 15 provi decwaishad®32026
for the preparations of theepharnaceuti cal
conpositions of the conbination of the invention with
Corrpound A and a short acting hypnotic. As used
B) { thox M) @ﬁb&*&dﬁgﬁ% ?g{r?eﬁt‘a lelftbox O%é;;d T3 hethylethyl

hy ene chlor| e or ane;
ester et hyl acetate; "THF" neans tetrahydrofuran " MeCH'

deat st saptionaf Ee 51%@4?9'@%85 Pk Eaginscarbonylc acid (50.0 g,
218 f?ﬁrﬁﬁ‘f BONgh g%rou ?rgﬂ?gﬂﬁ%\;w st f@f_.eﬂaslf%gs added 1,1’-

means phosphor us oxy means anmoni
carbohyldnmxdade],e (N, 24ﬁ33mﬁobnﬂim‘tibmmﬂsehl Alflleﬂ%hmﬁ%BB&L-thour N,O-

di i sobuty aI um num hydri de; "
dlmetﬁE @ef%@ﬁylame WO ArBatdD | gsmlh mawéd%mruene portion. After
stirring'byvekiibht, %Bﬁltlge %Washéi m&e%éthswﬁ;@a ttggp%%uh saturated NaHCOs,

odi unbor ohydri brine aqueous
once swiﬁlbmllrm odﬁemlr(M@&g) filt¢rody; and Bh&Poraed esart bil. nljmﬂfahon afforded 4-(N-

r g " neans retention factor; "
methg aﬁgnwaﬁ Ow G’Ni“Pll?Félé]H?Cﬁ‘bPFﬂgfe%l Ekmnzﬂ_aylethyl ester as a clear
il, 0 s A-D, denpbnstrates the preparation of
oil, b, hgms)%‘g)rﬁ ng rraterl al ()-oc- (2, 3-dinmethoxyphenyl) -
C) 14-(23-Diméthunybephsyi) I peidnyidec drbpk yirr dctti nexmmbmmkhyl ester

tryct (4-Fl henyl ) et hy
" s Hitgh i (b ok 6 SARtonon shane @ hevnalheeedded via

syrm%e]tg a%u?i'ed gélggoﬁrﬁf)bératéﬁlg Q@%&gﬁ% g%@ﬁ&y %@%‘ﬂy&m%ﬁ) IA]ﬂgydrous) under

argonpat é)ﬁ@r tieiice BAF v&(a@ 88moigd mﬁthstnnkmd wapdBowed gogirdbr 90 minutes.
90- 950C overni ght.. The cool ed sol uti on was

he rpixHue M%Sacpekfdtte ﬂ%.apé tipted wigh A N-mehospiN-methydcarboxamido)-1-
plpeanﬁfeEéer nﬁdt e iy uegﬁ:’ih ndy Q_%g()z 53(5@% {x@%&g\n MhE (50 mL,

separ at ayer trac

anhydﬁbi&()llvﬁa. syfinge C(Imi‘elcbeling) d@eice-acdtanebah Ws&efﬁ@%t?ﬁh(??he mixture was
with water, dried (MgSO4), filtered, and evaporated to

allowgg, tQ, e @ FpQIn teTRREIRIG-d AfE Stiseyior 3| haurs daturaied Eq@ass NH,CI
was ahgecﬁgdcpﬂlg dlnn e (V%s a, IHW 8 E’(b gtr}ydxzﬁgdltgyt ]"Ig}&jl'él}(ers Pﬁeﬁe separated and the

erl ecar box am
aqueohi Yay&r?@@é?e)(tfhe{edlmtl') ethén al‘he doalbigbd drgzim@ &l%@@as}@d I\\IVIth brine,

dried ng§@4) f11tered6a5dd eNvapdr]éte}i%o afngydngn argber6oZI 2The (|)_1|1 ths chromatographed
on silica gel, eluting with 20% EtOAc in hexane. The appropriate fractions were combined
and evaporated to an amber oil. The oil was distilled to afford 4-(2,3-dimethoxybenzoyl)-1-
piperidinecarboxylic acid 1,1-dimethylethyl ester as a colorless oil. (b.p. 225-250°C, .05 mm).
Anal. Calcd. for C19HyNOs: C, 65.31; H, 7.79; N, 4.01. Found: C, 65.04; H, 7.92; N,
4.11.
D)  4-(2,3-Dimethoxyphenyl)-4-piperidinylmethanone
4-(2,3-Dimethoxybenzoyl)-1-piperidinecarboxylic acid 1,1-dimethylethyl ester (7.75 g,
22.2 mmol) was dissolved in trifluoroacetic acid (50 mL, 650 mmol) and stirred for 45

minutes. The entire solution was poured into ether (900 mL) and allowed to stand overnight.

Filtration yielded 4-(2,3-dimethoxyphenyl)-4-piperidinylmethanone trifluoroacetate as fine



B) 4-Cyano-1|-[2-(4-fluorophenyl)ethyl]piperidine To

stirred POO3 (25 m, 41.12 g, 268 mmol) and sodi um
wohb@wvaze®e (5.1 g, 87.3 nmol) was added PCT/US2006/032026

| -[2-(4-fluorophenyl) et hyl ]274- pi peri di necar boxam de

(8.9 g, 35.6 Mol ) portionw se. After conplete

addition, the solution was refluxed for 2 hours. The

white %g@k@%%o'l%qc%d&&\@? @A, 86k ENIQND) CER DY O, t50.89; H, 5.55; N,

troy ‘t he he aqueous sol ution was cool ed to
3.86. Foad: € hen7ExHr a62edN, 382w t h CH2CA 2. The conbi ned

&rhggg?:s‘gltulé‘gyg(@ éﬁ%ﬁ@%ré'y e§§lg/-?.8§ﬁérgqf i gl‘h%gl‘le %ﬁﬂu%mﬁeéate was
dissolv‘é’?%m §adr! Frgﬁgd with RaOHP0% a %ebu%rﬁﬂ)basﬁ: Oaref ERfMted three times

_ ., colorless ol that solidified This materi al
with didh®ramethire. | Theeobrivioed mgxmn dayers wexfeowhed W1th brine, dried (MgSOa),

A %ggmlawgiﬁo ot oS RO SRy B et s AR s ol
¢ l?g'l.let%) )%h?%vl by [I%lj(ﬁofglgg rgﬁeﬂflgégtlygaﬁ%%nyﬂm&hgﬁm N,

monohydrophlpedédi necar boxal dehyde To a stirred soI ution of

o o 54 dmpos ey st PR p0B il 321 mmob

and 2 gngllﬁ?r ?h&ﬁjﬂe W brbmife & sz’ﬂtgl 39 1Mn§r9J1}JWa@rpré§hx%ﬁ1 DMB (90 mL)

la“syri'nge. After stirring overnight at room
treated wilp ErGO4 (2.0 g1 6%7aqmebuﬁleh-|€ilrr¢c125ndﬂh_€)atﬂm 8@(@ gudexratgonavernight.

The cagad TNGHRLTRE BOYHY GHooRRR s TR ACBIRDS 20 e The layers
were s%ﬁrﬁ@ﬁtaﬁﬁ t%t%( v\%{\%ek)n% &lyef vas &‘@ac@é?ﬁ@itﬂ e E'E@AB/t&ué@y €Tl combined

rirne, dried ), filtered, and
organieViayos atezel washed f2r evith pateg gnelwldwbcmmb diibé BIgSQmastiltered, and
chr omat ogr wi th Et.OAC

e 2B PR 0 1B, B0 T £ 0 T
EtOA%].c ’I(”)l%,r ﬁ%%?%r?a'té frac-qHPO rv&%'ré chasinél, $bhdenBteliPdiBsolded i ethyl acetate and

to a
treated - vzth ( 43C)/ethylo pherate.) et I(\@/B}dametﬂ)bpﬁ]hiedylbiée[ér(lédilmjr@micpyyiéethyl] -4-
. ... Obtained as a color|ess oil. Anal. Calcd. o
piperiginyllsmpthgnong meno ocL}om;le 74as N)ta]ge@ s %B{ﬁ?&llta& m.p. 225-227°C

Ofhal e 5@}1@@ Bl: C, 64.78; H, 6.67; N, 3.43. Found: C, 64.44;
(decorﬁ})_. a@?aé'rg%lél'% %)2%%?) ny -1 -12-"(4-1T uor ophenyl’) et hyi ]
H, 6.734NpBpdr i di nenmet hanol To a stl rred sol ution of

veratrole (0.93 g, 6.7 mol) in THF (20 nl) un
F)  &guf?, &le@lwmhe@ar@eb[%(%mmp@nﬂ) yidr4- glpgn@nmlethanol

SR8 180 | 7 Tl bl UL e
piperidiinf @ ntethddoder(ephgnys 2 ahmyl)] in4MeOH (100 mL) at o°c was added NaBH;
(1240 mg, 32.8 mmol) in two portions, over an one hour period. After stirring overnight, the
solution was concentrated to a solid. The solid was partitioned between water and ether. The
layers were separated and the aqueous layer was extracted with ether. The combined organic
layers were washed with brine, dried (MgSQ;), filtered, and evaporated to a solid. The solid
was chromatographed on silica gel, eluting with acetone. The appropriate fractions were
combined and evaporated to afford a white solid. The solid was recrystallized from
cyclohexane to  afford  (*)-0~(2,3-dimethoxyphenyl)-1-[2-(4-fluorophenyl)-ethyl]-4-
piperidinemethanol as white needles, m.p. 126-127°C.. Anal. Calcd. for CpHpsFNOs: C,
70.75; H, 7.56; N, 3.75. Found: C, 70.86; H, 7.72; N, 3.93.



pi peri di necar boxal dehyde (1.30 g, 5.5 mml) in THF (25
m.) via an additional funnel. The cooling bath was
woenwvmegsoand the solution was allowed to stir POT/UR2006/032026

hours. Water was added, theslayers separated, and the

aqueous | ayer was extracted with Et QAc. The conbi ned

organic | ayers were washed with brine, dried (MgSO4),

filtered, and chromatographed on silica gel, eluting

with acetone. The appropriate fracti ons were conbi ned
EXAM®PNLH vaporated to afford a white solid. The solid was

St e SR SR Sl
ﬂ%ﬁét%anm Eg@%%@%%m@gh r@)pl [Qg‘-gféﬂ@lgrz)ﬁlﬂ‘enyl)ethyl]-ct-

plpendﬁle?r@ha'ﬁ@und C 70 87; H, 7.65; N, 3.68. EXAWPLE 2
Exanpl e 2, Steps A-F, denonstrate an alternative
A)  RenasatiopfofsHasgdedmes() - a- (2, 3- di met hoxyphenyl ) -

¢+ flbilor' 4" RR0 Y Lt %Phyq‘?ef’ﬁ@-@_—&@-ﬁfnﬁ@ﬁcﬁlyphenyl}l-[z-m-

ﬂuoroﬁheﬂy%ﬁ&tlﬁ’ﬁl—klgi g@f&ﬁ@ﬁé@%l' ¢ By4 d | O peeaholy aefd S-(+)-o-
stirred in IN NaOH (40 NaGOH i n
metho;e}@ﬁexrmadaz@)acalna 15 g (L0xbimamd) of mecmcm?hwwbagmd@@um andrO-l g of

RSB POR S oAb R3S onin t oo

to rooﬁﬁot@ g@faﬁﬁ% edaangddeThe %Wtkatté Rghs Wah&ntlafideind \eromatographed on a
extracted 3x with ether. The conbined organic |ayers

silica gmammlumsdietmg/wvtth etheyt ecefatdfhéxame (til) brdafford S@a)diastereomers, Rf = 0.1

i 0 eSO BR3Pt b o e

add1t10€i‘15f AMelerial( IonbsdifeREiBY! &HlY/IRf- = 0.2 were combined to give a single
4-pi peridi nedi carboxylic acid as white needles, mp

d1aster&dlﬂeﬂo49c B)ester, (+,+)-(2,3-dimethoxyphenyl)[1-[2-(4- ﬂuorophenyl)ethyl] -4~

(N- et hoxy- t hyl car boxam do) - | - pi peri di necar boxyl
PlPeﬂ41%3’11%3?133’110‘1“"(‘]#‘??‘3%!%‘}%8?‘ﬁ?ﬂtatést er To a stirred solution

of I-(I,l-dinmethylethy)-I,4-piperidinedicarboxylic
B) aRiepariion 0 @f 218 ntwid(G, hdmgmmgnm-ﬂz@ 44-{mowpheyylethyl]-4-
nder, N2 in a 2L flask was added 1,1 -
Plpenfg'é FBIRAUi i ni dazole (38.9 g, 240 mmol) portionwi se.

AR 85tigtd ESihish 600, 9”?- g'ﬂPg &nm:’o\i) @'th‘é%ﬁyé ﬁﬁéﬂﬁ@%}d' d@48tddéomeric ester,
hydrochl ori de (23.4 g, nmol ) was added in one

Rf = Qu2yrit i26 rmL Aff tresthagtol mas ngdqd\,(bﬁ g @t mmqi)soﬁmtassuwm cgyhenate and 5.0
mL of\l\\@gtgre dA tve\:nr %tei‘myr\lng P7 Loursl,_lgt iroom .ten?pe%thpe the rea on mlN?ure was diluted
with water and extracted twice with methylene chloride. The combined extracts were washed
with water, brine and dried over MgSO,. After filtering, the filtrate was concentrated to an oil
and crystallized from 40 mL of cyclohexane/hexane (1:1) to give (+)-0-(2,3-
dimethoxyphenyl)-1-[2-(4-fluorophenyl)ethyl]-4-piperidinemethanol, m.p. 112-113°C, [o] DZO
=+13.9%
EXAMPLE 4
Study of the effects of a combination of an antagonist of the GABA receptors and an inhibitor
of the SHT2A receptors in improving the quality of sleep.

For this study, four groups of male Sprague-Dawley rats are used, each group

comprises 5 to 9 rats.

Group A receives 0.3 mg/kg i.p. Compound A (intraperitoneally)



once with brine, dried (MgSO4), filtered, and

evaporated to an oil. Distillation afforded

WO-2005024390X Y - PCT/US2006/032026
N- net hyl car boxami do) - | - pi pexi di necar boxylic acid
1,1-dinmrethylethyl ester as a clear oil, b.p.

120- 1400C, 0.8 mm C)
Group obdbiesy HEABGKY tzemm orhlt hBRkdiaeyar boxyl i ¢ aci d
P |msthylethyl esterl E?S [ithium (14.5 nL of a
Group 23 @cebw@oth@tqomblmaﬁlon exXbhog/lesi. B Gompyundad @dcﬁe@lgﬂigap 0. zolpidem

ng a stirred soluti.on .of veratrole (5.
hemitagils 0 P oS i e RRy Rty L ool g8 oraty o
1ntrape%eal-5hﬁs hé@dbat h was renoved and the m xture vvas

[lowed to stir for 90 m nutes. The m xture was cool ed
Fmallyt @roups Do ecgings t ¥oe msdeE Wik hzolpldem (orally, hemitartarate). The data are

4- hox th ar boxa eridi ne X
recordsl GRARY D GORTRET FPEL TGN BLvap s S0l g G heter and
methylddtfnldse? afh, orﬁ’db% dr Qien anirdal§ MbtdiGe thel A6t eOpHindipledr The data are
i ce-acetone ba was renoved and the m xture was
recordca"l fowechows caole day, rddve pangipleat are eadogifustareds tlisr minyges after the
b hourrgl, saturated aqueous NH4C was added and the
egmnﬁ’igﬁf "B al lowed to stir overnight. The layers were

S@RaY aéxgi:éuarwfe&tla Ff AHERMnARNEK MEESuRY thyakd Betr¥vist |ih the waking-
et her he conbi ned organic | ayers were washed with

up t1m¢a ftoﬁalawalﬁmgetd) tmy S@w)g thei6f hawrseof, regendaidompinceepsadinttee non-rapid eye

move F-@\ﬂ{@g{pa e (Jéot T{&H 3%8% V‘?%ﬁf\ﬁnﬁt Q9! gghedge 6 hours of

record RS, 0Rkd aéeﬁelfal' %Efe@ﬁs NGRS rhHRir r&dI\mEMeylew ati6dk. t OThus the

an anber oil. The oil was distilled to afford
combinptip@ o8 thei imeerttionyebbancey s1per Qiatiesr indi pasieat boxyl i ¢ aci d
-di methyl ethyl ester as a colorless oil. (b.p.
EXANé’ésjﬁgsooc, .05 m). Anal. Calcd. for .G 9H27NGB: C,
Prepar%ﬁ)fiékia E%ﬂpsgle éShtaidingC8dpon@ W 8ad Solpfiem04; H 7.92; N,
41.%((&.[)8.11@ isepﬂwpméh@mwir)ing, il ke ifdrmyd)fn”et $raalbrsize tablet, 1.18 mg

Compclm D%lge%t glgih%rlde gé? % z?hg%ép erl dl St boxyivéggrt-ac ing hypnotic

agent. ei’h%%ﬁilé’t%n’ta‘ihstthéf 18@&%153%@1%‘15%(6590% 650 mol )
and stirred for m nutes. The entire sol ution was

poured into et her (900 niYaked al |l oned to stand
overnight. Filtration yielded

4- (2, 3- di netpeedigfienyl ) - 4- pi peri di nypdrednd 8y eng
rifluoroacetate as finewhite needles, m Qy g-;ﬂ

Anal . Madrodized €omPoundl ANCB CH3COR2H: C 523859 H, 5.55;

N—3--86; Found—EC 5213:7, H—5—62—N—3- Fhe
resul ti nohydrated lacfosé §7' 14

—( 2, 3- OGRELRPXY RREHY ) - 4- pi peri di nyl met hgnone
at e _was

trifl uoroacet

Sodium croscarmellose” 2
Magnesium stearate 0.5
! Pharmatose DMV

2 Starch 1500
3 Ac-di-sol (FMC)

First the mixture of Compound A, monohydrated lactose, Gelatinized Starch, sodium

croscaramellose and magnesium stearate is prepared. The mixture is then placed in biconic



di ssolved in water, treated with NaOH (10% aqueous)
until basic, and extracted three tines with di
woOloerrmretdbane. The conbi ned organic | ayers wer eCrashed 032026

with brine, dried (MgJSO ), Joiltered and evaporated to

afford 4-(2, 3-di net hoxyphenyl ) - 4- pi peri di nyl net hanone

as an oil. E)

mixer(fr 3hiblynmirutesy phignémbdenbas trdxtukdl &y tiph @oipyedbdl Ibly-ubind a normal

peri di nyl ] met hanone nonohydroch] ori de A sol ution of

rotarywm%%%%tﬂ machisg,yip Hafprm oA 5P mpeiablét.ny | et hanone (8. 00

ghg% é}&%hﬁmﬁ&gﬁré Qafblét 1é4@1fe§ grﬁlxrr]l)gg@@ﬁgbegm‘ég $Swn in Table T

treated with K2C38 (7. O gg;agfﬁﬁ mol ), then stirred
and heated at 800C under overni ght. The cool ed
solution was poured into a partition of 2/1

Et OAc/ t ol uenhlgmditnwater The Iclyers weleeceseppatighd and

nnnnnnnnn ot Ad +h 2/1
Et OAc/tz'qTﬁe‘ﬂ ?wéta%%rﬁ% ned ordani c | ayersiQ&fe washed
ZX W th water  fx.Wth brine, gried (MJS f1Ttered,
and_evaporate Ct oeafford 11.0 g of an oi qugaﬂ]e oi | was
chr omaMigroapheitlinerceBilosech gel , el uting wi t hoBt OAc. The
: : : A 1 I
di s EyfipsypropyRgipylcaliaiasa 6867and [t reat ed wit -HO / et hyl

dacet

Sodium catboxymethyle llulc?s:ﬁ; L4 verepher St Ry 4
UA LA \ LI IU'JII || Céllyl =

. Avnl ’?er Ejé gneﬁ: rl:;;g_n_g_h_y_d_ple:” ori de obht ai ned
s H€ Q:M Ci p| tate, mp. 225-2270C (deconp). Anal.

: Phaganagdat GO6r(SURPEROFNCB. HOl : C, 64.78; H, 6.67: N, 3. 43.
Found: C, 64.44; H, 6.73; N, 3.41. F)
(5Tha ( 2,Zplpideest hoﬁwpﬁ@nyra)e | - [ dadtdsef | uomogioerygta)latehy| ] cellulose,

hydrozc§p1§pgler il geif;\&.?hanﬁ)slo ?&ﬂo%&%gﬂ&%ﬂ%%] é{)eggp)jedﬂogether and

then 42& ;g?igituﬁ&é% W\}\tgg@%%ged ’\éx(gﬁl_&lgte%g jr%ér rrgnéMd) cdh‘Bre}Y?tp"Tﬁel%%nulate is

then Ipmedl witls the wegneamno nEaﬂatmaanemmmbsseAfmer mats off 60Meng per tablet, by
verni ght, the solution was concentrated to a solid.

usmg‘f?@ry o364 135MPFt i oned between water and ether. The

| 38 S 1atfdt® WiiPar abedofNdn 8y | ay

extracted with ether. OThe i ne Sééﬁlga% gﬁ ayers %Né)f zolpidem
hemiterarhedrevinttodbeddrie a hdrd @lht(nl\@ﬁme filtered, and

e orated tp a solid.. The solid was chromatogra

o BB Sapren,afslutch piich v B aReed TCOHBS Aol e of the US
phmarcagaé@%twoemm Sgecﬁﬁ}q evaporated to afford a

e solid. The so was recrystallized from

- 900 ml of hydrochloric acid 0. 01 M and

-~ 900 ml of potassium phosphate buffer 0.05 M at pH 6,8, maintained at 37 +/- 0.5 °C, with
stirring (50 t.p. min.)

EXAMPLE 6

Preparation of a capsule containing an immediate-release Compound A tablet and a delayed

release zolpidem tablet.

The immediate release Compound A tablets are prepared according to the process

described in Example 5 above.



cycl ohexane to afford
()-a-(2, 3-di net hoxyphenyl)-I-[2-(4-fl uorophenyl) -et hyl
woO-2de7/pier i di nenet hanol as white needl es, m pPCT/US2006/032026

126-1270C Anal . Cal cd. for 3T22H28FNG3: C, 70, 75; H,

7.56; N, 3.75. Found: C, 70.86; H, 7.72; N,

3.93. EXAMPLE 3 Thi s exanpl e denonstrates the

p rnh@ derytdrel@le LR dpRatngtite Fa16k drdparddrLB@taisi tdThe method

a- (2, 3- D net hoxyphenyl ) -
descnlbeql m )@&amplao’i dpstyerip ordartig |o]otam a fabetrhayingdhe compeditigy indicated in
ration of diastereoners. A solution of 3.90 g

Table(@%’%%’“?nmn of ()-a-(2, 3-di met hoxyphenyl ) - - 2- ( 4-

f 1 uorophenyl ) et hyl ] - 4- pi paup@immenet hanol, 1.74 g (10.4

mol ) of S-(+)-a- nethoxyphenyl acetic aci d 2.15 g

(10. 4 mmol ) of | /-di cycl ohexyl car bod| im de and O 1g

of 4=<h ||y| am mopyTt drme—tn—chtot f Was
refl‘hﬂﬁf%(gel?t 17 hours, allowing to ? “thyy%%gﬁt
term[@a@ﬁgeﬁmﬂgﬂag ered. The filtrlahe was
concentrated and ¢ rormt ographed on a silica gel

col Mnobbfdmatngaammh et hyl acet at e/re%aﬁhe (1:1) to

af fre RE — 0 ape—0-2(TLC

Et ()‘&tyﬁFFBSYQ ﬁﬁ!ﬁ.’tE)'lPel;hﬁ?i?r@Qi“éqagf 2010 ons wer e
r e QU E{-HE?}‘ T %ﬁ 8gi VE additio gateriar—Tnose

fractions S\%lgtnﬁ60 1:&88. 2 were conbi re(g) to give a sijngle
di adlydraengotassiasi taftrate 8.
( + (2 3-dinethoxyphenyl ) -1 2-(4-f| yorophenyl ) dt hyl
]- ALM%ﬂnE@PF’cﬁtW?tPnet hyl - a- net hoxybgnz&ne- acet at e. |B)

Pre
(+) %h?@agarg’%“f‘hso%céheny| )-1-12-(4-3% uor opheny! ) dt hy!|
] - 4PuaFip@Watirnenet hanol To a st rredl_ss_ol ution of Q.97
¢ . 9 (19 nmml) of the above nentioned diastereoneri
Phagmatese MH¥IV3 0.2, in 25 nL of nethanol was added 0.5 g
7 . 6 otassi um carbonate and 5.0 nL of water.
Me&??%?@ﬂ“b?@@‘iﬁwgurs at roomtenperature the
¥ Avicgaaiion@nichure was diluted with water and extracted

twice with nethylene chloride. The conbi ned extracts
wdihe seazhbdmid tgravdaten, ahd icompagsdiodr inethody eare I\@Sﬁ)ﬁlsuch as those

a0, DS bt B SRpES T  ESbhe preara

tafndngloneld? b Rf € 5@ ZeBiyed rel bl
eon di rTgé%nﬁoxyphenyl ) - m% ye ﬂeo?ag% F]ae ne)s Ontﬂﬂnf > mﬁ ok ZOllp dd em base

(correspaditghtariol? mg ¢f. zolmﬂembgﬁﬂart{am]e) Bnd one more of the 50 mg immediate-

release tablets containing 1 mg of Compound A.

The in vitro dissolution profiles of the capsules prepared like this can be established by
using the method described in Example 5 above
EXAMPLE 7
Preparation of a capsule comprising a mixture of immediate-release Compound A pellets and
of immediate-release zolpidem pellets.

A suspension of 50 g of Compound A and of 100 g of povidone (Pladone K29/32,
BASF) in 670 g of ethanol is prepared. 750 g of that suspension are then pulverized on 1060 g
of microgranules of 16-18 mesh size, by using a fluidized bed dryer. Then, a suspension of
62.2 g of zolpidem tartrate (corresponding to 50g of zolpidem base) and of 100 g of povidone
(Pladone K29/32, BASF) in 670 g of ethanol is prepared. 750 g of that suspension are then



20 = +13.9. EXAMPLE 4 Study of the effects of a
conbi nation of an antagoni st of the GABA receptors and
weanoomhidbt or of the S5HT2A receptors in inproviPay/usk@e/032026
quality of sleep. For this ®tudy, four groups of male
Sprague-Dawl ey rats are used, each group conprises 5
to 9 rats. Goup Areceives 0.3 ng/kg i.p. Conpound A
pulvelﬁzadtdnaI[EOI g oheidrbgthkiries pf B6-18 eish 8&e3byadiNg a fluddized bed dryer. A
idem (orally hen1tartarate) G oup C receives the
rmxtugeoﬁggmﬁ Ayp @ﬁllcts @S Breﬁgye;ggwpt (R Tatte ph dLpeet IA Hpig tgof,@gmpagound A for 5
are
part oP é& ldé%t At egfml ’Eﬁg]nttnl?ﬁ{ur {nﬁtlg raV gf&s &%1;@? P@J%Hﬁq?avmg a total quantity

of 1 mg’ldifr@@ﬁpd)drﬂne ahd ¥, m@6f Aslpridm ihithabdsy forgi Wopre cﬁﬁﬁﬁg 168522 mg of
p.o. Zol |dem orally, hemtartarate). The

Zolpld@at @ﬂ@ﬁt\% rB@oqtaaea Yoof &g of the pelisiseopnebeqmodifiedin order to adjust the
animals receive only a carrier (distilled water and
met hyl cel | ul ose) and on day 1 when ani mals receive the
aThé Vievipoidigblutien pidtdesat te atsuled padpaad 1fi@rthR dagwe established by
. each day, active principles are adm nistered 15
using Fherﬂ]?tb‘é‘%/ é@%bectlﬁe‘g ayglepiahgveof the record The
r,gi stic effects of the conbination is nmeasured by

EXAl\?[ﬁﬂﬁgecrease in the waki ngup tine (total waking-up
PrepatatioR ofldicap@ild Esmprisigl b SniRfuré 6F BhMladinRNtleatd CHR ?&%d A pellets and

the non-rapid eye novenent (KREM duration (tota
Ofdd%b@ﬂéiﬂ?ﬁz@?m‘ﬁmwliqt%ep during the 6 hours of

r r. ly S n_the number
N&%l%&%@%&e}?&ggs&qﬁﬁéﬁ t% eﬁ difeft fire agreg?{e%faci;?@mg {o the method

described/ g apiple NhBoGS SSishiReR, ZUl@idthhéﬂ‘htzﬂta@ﬁé ipEIMdts aﬁWa&@ such as
5 Preparation of a capsule containing Conpound A and

descnlz%d@hoarémﬁwam@ e |s prepared containing, in the form

aA d&éﬁgﬁi éog%lr%s?nngtf) g lg%%ogn@%erg’g (Araglt Slll\ﬁﬁ 100, Rohm

Pharn&H0r43- a6t m@ﬂlabmmw&d);folﬁﬁ@ﬂ’@udﬂ'dgﬁ TMIR S 06,0068h Phatrhd and 18.7 g
ingredients as listed In Table 1 bel ow.
of ethyl cCitrate (Eudrafex TM, Rohm Pharma) is prepared in a 1180 g isopropanol/acetone

dose.

60:40 (wt/wt) mixture. The zolpidem hemitartarate pellets are coated with this mixture of
polymers, by pulverization in a fluidized bed dryer, the final quantity of coating represents
20% by weight of the non coated pellet mass. After saturation of pellets at 35°C for 24 hours,
a mixture of coated zolpidem hemitartarate pellets and Compound A pellets is prepared, in the
proportion of 1:2 (Compound A/zolpidem), and this mixture is put in gelatin capsules in order
to give a quantity per capsule corresponding to 5 mg of Compound A and 10 mg of zolpidem
base.

The in vitro dissolution profiles of the capsules prepared like this can be established by

using the method described in Example 5 above.

EXAMPLE 9
Preparation of a tablet comprising immediate-release Compound A pellets and immediate-
release zolpidem pellets.

Compound A and zolpidem hemitartarate pellets are prepared according to the method

described in Example 7 above.



Table I 1 Pharmatose DW 2 Starch 1500 3 Ac-di - sol

(FMO) First the m xture of Conpound A, nonohydrated
woOaci7ares99 Gel ati ni zed Starch, sodi um croscar aneCirase006/032026

and magnesi um stearate i s m3epared. The mi xture is

then placed in biconicm xer for thirty mnutes. The

honogenous m xture is then conpressed, by using a

NAr iBdture Gyarl iR UTRRESHE PellRC R preparédtint tib &F M gkt SCMpound A
tablet. The Zolpidemhenmtartarate tablet is prepared
for 2 pasis oy zolpédenn heratiareanats, asolvh% of Maglesium stepshtois added) dhe mixture
. [1. 4 . Avicel (FMO) .5 .. Pharmacoat 606 (Shin-Etsu) The
is the lﬁf)e‘iddgr?i\iﬂ%qw(iagw)é%g?re?o Pé%lt%SSe, m crocrystalline
CThé Uhd18SzenBid A HRE ORY kgt Rhipdskdd @€ uding 806bdi8htional rotary
car boxynet hyl cel | ul ose are nmi xed togefher, and then

comprggsgorymaphingtia @rder t sivataciabletrhavigg 4mg af €ompotreA andil@d4 mg of

..and calibrated. The granulate is . then .mixed with th .
zolpifREREBRIE: LSl Bonf e Bubidin R e adht e in vir
dissol@@dn pradill&tof thy czgﬁs'hlé@ pE&Pafd /1160 @hﬁg&desf%ﬁg‘héale%y U$188 the method

tablets with a dose of "1 ng of Conpound A and 6.42 ny
describgd Imdiysimiderd Beonet art arate are introduced in a hard

ti,n capsul e. The capsul es dissolution profiles can
EX}J@ELﬁéqured by using a Il device of the US

Prepaf3tiah GRE @4 icOmpYikind ifnRedehitG fédst C@ﬁ‘gﬂﬁﬁ’d Wlellets Ul dBlayed-release
of hydrochloric acrd 0.01 Mand - 900 nml of potassium

zolpidghopabletst e buffer 0.05 M at pH 6,8, nmintained at 37

S TR e i EREE o e s
describRAERInG1E 2f@BR deiTROWIchsb zbRRlB hahithrrHE h&Y¥&Eaccording to the
method described in Example 8.

A mixture of the two pellets is prepared in a ratio of 2 parts of Compound A and 6
parts of zolpidem hemitartarate, and 0.2%of magnesium stearyl fumarate are added. The
mixture is then transferred into a biconical mixer for 30 minutes. The homogenous mixture is
then compressed by using a conventional rotary compression machine, in order to give a total
quantity of 4 mg of Compound A and 14.93 mg of zolpidem hemitartarate (corresponding to
12 g of zolpidem base). The in vitro dissolution profiles of the capsules prepared like this can
be established by using the method described in Example 5 above.

EXAMPLE 11
Preparation of a delayed release enteric tablet comprising immediate- release Compound A
pellets and immediate-release zolpidem pellets.

Tablets are prepared comprising both Compound A and zolpidem hemitartarate
according to the process described in Example 9. Tablets are then coated according to the
process known by the person skilled in the art and described hereafter.

A solution of 46 g of methacrylate copolymer (Eudragit TM RL100, Rohm Pharma),
295 g of methacrylate copolymer (Eudragit TM RS100, Rohm Pharma) and 40 g of ethyl
citrate (Eudrafex TM, Rohm Pharma) in 2280 g of a mixture isopropanol/acetone 65:35
(wt/wt) is prepared.



rel ease Zol pidemtablet. The i medi ate rel ease
Conpound A tablets are prepared according to the
wonocarssydescri bed in Exanpl e 5 above. The del apew/us2006/032026
rel ease Zol pidemhemtartardte tablet is prepared
according to the nmethod described in Exanple 5 above
in order to obtain a tabI et having the conposition
[ 6 P t .
A0S BRI 0T o M, SERBR A CHRET Ty votpidem
hemitaflaeats areecdatet with rp@twnheﬁu mnctvmadbyc pnheazanomrinmedzdaﬁdg pangthe final
.used, such as those de | bed ol pi der i
quanﬂ%fﬁ@%ﬁﬂ&fl&f@fﬁ?ﬂ% 0% 5 bt ¢ Eﬁ %lét algsgpithout coating.
EXAMPIEGPased containing one or nore of the 50 ng del ayed
rel ease tablets containing 5 ng of Zol pi dem base
Prepar@’c«m ot spwihgengblay conPrisimg aof infnedibdarichenCompbandielayer and an
ne m) e  of the 50 ng i nmedi at erel ease tabl ets
’nnnaﬁﬂﬁfg?ﬁﬁﬁﬁ fAgndaYeBonpound A. The in vitro dissol ution
f I
Ol 2 g R Y, R R e sk B Py, SR S gocording
to Exaaipdes & uEANMR ¢onTpdRitmpsa aalistedindTatde EApelolve conpri sing a
m xture of imredi ate-rel ease Conpound A pellets and of
i mredi at e-rel ease Zol pi dem pel l ets. A suspension of 50
g of Conpound A and of 10f.8. pf povi done (Pl adone
K29/ 32, BASF) in 670 g of ethanol is prepared. 750 g
of that suspension are then pulverized on 1060 g of

Agles—ef—16-18-—nmes ol za by ||c-|nr1 aflui-dized

lll L;I UUI ullul \wxe)

Ingredigafs dryer. Then, a suspens %q{cgﬁbgéﬁggbt of Zol pi dem

rate (CorTesponding to
Granufoa?er o g of povidone (Pladpne K29/32, BASE) in 670 g

CompedndeAhanol is prepared. 7502.g50f that suspension are

thnnnul veri 7pd on_1060 g o m.crogranules of 16-18

Drymﬁ@cgtrydga,tgblacwe using a f1ui i8%@H bed dryer. A mixture

IQJCI | cl S | S P T y . i .
Pregelatﬁm ‘r%tﬁf“ﬁof Conpound A fo part of Zol pi dem

Croscdrfelip@lie. This mxture Ts pg{bol n a hard gelfatin
capsule having a total quantity

Sodium carboxymethylcellulose 12 3.80
Magnesium stearate’ 0.54
Granulates B

Zolpidem hemitartarate 6.22
Monohydrated lactose ? 73.88
Microcrystalline cellulose’* 14.0
Hydroxypropylmethylcellulose 606" 21
Sodium carboxymethylcellulose’ 3.2
Magnesium stearate'™ 0.6

? : Pharmatose (DMV)

10 Starch 1500 (Colorcon)
11 Ac-di-sol (FMC)

: Blanose (Aqualon)

13, Brentag AG



of 1 nmg of Conpound A and 5 ng of Zol pidemin the base

form (corresponding to 6.22 ng of Zolpidemtartrate).
woheowaasdi ty of each of the pellets can be no#cTiusdosn32026

order to adjust the dose. T%e in vitro dissolution

profiles of the capsules prepared like this can be

est abl i shed by using the nethod described in Exanple 5

1. Avbavey 1@@@@& 8 Preparation of a capsule conprising a
m xture o nmedi at e-rel ease Conpound A pellets and of

" lealnaqo@%@fe(sém@t@dl pi dem pel l ets. The
di ate-rel ease Conpound ellesar

A
B B P B ROICHIES dnion R oAl B 7isiii o, altenative
compl%sﬂbﬁ @Iﬁdclrimezmepﬁfi? Eﬁiﬁﬁﬂiafeafek%ﬁ@h‘?/elp%tlhei QO@‘h’?g BIaPSF Sfhnulate A
such as described above in Exanple 5. A sol ution
compuising binsg nfyCatpgund Anandithe sepbmﬂ tmmegiateynetrase Eyeh wigh & 200/ing mass

RL.10 Rohm. Ph ) cr e _copol
of Bl o PO HE 1200, Dt Ao B AT (ogegiengigyp 10 me of
zolpidelnt ke (Eudrafex TM Rohm Phar ma) is prepared in a

1180 g i sopropanol /acetone 60:40 (w/wt) m xture. The

Zdhpiind witrohdinsod etianaprafites péthesapsudasepreprae e likenihtishcaniiesstablished by

. mxture af pol yoners pul verization in a fluidized

usmgt&%eumaﬁﬁ‘%g?wgﬁsxmﬁéﬁ‘mg‘%éﬁﬁf% of coating represents
EXAN®YEbY wei ght of the non coated pellet mass. After

saturation of pellets at 35C for 24 hours, a mxture

Prepagdtiop oeft & dilZpdrpiabilemcheprisiag taar oureedielelrelegsea@dmPonpb dndhyer and a
|lets i repared, in the proportion of 1:2

delay%%ﬁe&%ﬁcapgfs?glpﬁ)rdem and this mxture is put in

O&hrBhuiites EPHE|RSHadt BY €87 rrﬂ)@ulg'aYl& rﬂl‘l’ﬁ@st DBy WEI mixture according

capsul e corresponding to.5 ound A and 10 ny
to Exafipledl ysirngetire lsamposifibes asdlstﬂdtm d‘atﬁes\ébblow on profiles of

the capsul es prepared like this can be established by

usi ng the method described in Exanple 5 above. EXAMPLE

9 Preparation of a tablet €gpoyi sing i medi at e-rel ease
Compound A pellets and i medi at er el ease Zol pi dem

pel | ets.
Ingredients Percent by Weight
Granulates C
Compound A 2.95
Dry monohydrated lactose '® 84.00
Pregelatinized Starch 7.70
Croscarmellose'® 2.00
Sodium carboxymethylcellulose 34
Magnesium stearate 20 0.54
Granulates D
Zolpidem hemitartarate 7.75
Lactose 150 mesh'® 37.85
Microcrystalline cellulose ! 20.0
Tartaric acid (23) 84
Hydroxypropylmethylcellulose* 25.0
Magnesium stearate 2 1.0




Compound A and Zol pidem hemtartarate pellets are
prepared according to the nmethod described in Exanple
w0 2edomeesop mi xture by wei ght of the two pel | et 8CTrAIS2006/032026
prepared in a ratio of 1 pawt of Conpound A for 2
parts of Zol pidemhemtartarate, and 0.1% of magnesi um
stearate is added. The mixture is then placed in a
bi coni cal m xer for 30 m nutes. The honpbgenous m xture
6 .1s then conpressed by using a conventional rotary
: Pheongipses(®) machine, in order to give a tablet having
17 . nd A and 12.44 ng of Zol pi dem
.Stﬂgﬁ??@%@é@g (corresponding to 10 g of Zol pidemin
8. Ad-Besd@asadhorm). The in vitro dissolution profiles of
the capsules prepared |ike this can be established by
: BladsagAgeadomet hod descri bed in Exanple 5 above. EXAMPLE
20.p 10 Pr%garatl on of a tablet conprising
) @I te-rel ease Conpound A pellets and
21, Aﬂg&mﬂgzgﬂm@;e Zol pi dem pel l ets. The
- i mredi at e-rel ease Conpound A pellets are prepared
: Metotose 80540 Shin-Bisthod described in Exanple 7 and the
23qBﬂeﬂa¥§? rel ease Zol pidem hemtartarate pellets
- PISEER ng to the method described in Exanple 8. A
ke Wnfigks the thaP cBRIpk@k&d IistoPs eR Z&d tdb‘lbtabf' alsiry @h Aternative
parts of Conmpound A and 6 parts of
compiigesipn mhmat the fanidingmadipte- m@gmbiy@mwsh eaaliﬂ nfgumassaofegranulate C
m_xt t hen nsf.erred .i nt o
compiififg /241 of &Em Pt AT FEtnd SRR THEG ot s 2pme mass
of grah8latd PRoAPABINE ISV MY 0¥SbIPHeth KARYRRAtE wnersgcsrﬂﬁxyg to 12 45 mg of
conpressi on nmachine, 'in order to give a tot quantit
ﬂﬂmdﬁnh%ng of Conpound A and 14. 93 ng of Zol pi dem

tarIar corre to, 12
a0 A R R AP B bR eathores i Bist@ be estabished by
using GRNBEhES AR REtdnfle 5Rbsvecan be established by
usi ng the nmethod described in Exanple 5 above. EXAMPLE

EXAMPLEHAepar ati on of a del ayed rel ease enteric tabl et

PropafsiiBeiat kI ALt LU ol TR HER (0BF SPFaf s gessp cCormpound A, one

inacti{¥ EQ%F a%ta aCtHH@ Hélﬁ&é&ﬁet%@ﬁéh@ﬁﬁ&ﬁ%%r A and Zol pi dem
hemtartara

Granulates E and F are prepared by dry mixture and granulates G by wet mixture

19

according to Example 5 and using the compositions listed in table VI below.

Table VI
Ingredients Percent by Weight
Granulates E (immediate release)
Compound A 2.36
Dry monohydrated lactose ** 87.14
Pregelatinized Starch > 8.0
Croscarmellose™ 2.0
Sodium carboxymethylcellulose *’ 3.8
‘Magnesium stearate 2 0.54




according to the process described in Exanple 9.
Tabl ets are then coated according to the process known
woyodrie4er son skilled in the art and descri be®CT/US2006/032026

hereafter.

nmet hacr yl ate copol yner

A sol ution of 4®7g
copol yner (Eudragit TM RLI OO, Rohm Phar ma),
(Eudragit TM RSI OO, Rohm

of nethacryl ate
295 g of

Granlﬁ’zﬁéi F@ha 40 g of ethyl
har ma\ in

280 g of a m xf

itrate (Eudrafex TM Rohm
ure i sopraopanol/acetaone

Dry Hﬁ&oﬁﬁirewd/laatc)sel ‘% pr epar ed. |

Conmarand

Vi B BB e coat 60

Zal-ni-daom
ZOTpr-ocTm

168.G abl et s conprising 3.2
ol yneric m xture, by

are coated w
Tartm@u’ﬁbéi&m Zation in a coating
t

e coating represents 5 tc

Iy the final quantity of
10% i n weight of the

Hydrgpgethglceltaese Wi t hout coat i ng
Magﬂeﬁﬁmatﬂ\ i ayer and an i m

S5.EXAMPLE 12 Preparation of
an—-imredi ate-release

ree at e-r el ease Zol pi dem

Granulﬁ't\gg G (d

gr anuI fﬁ' é‘gélcg%ege%g‘ae

A are pre
t m xture

pared by dry nixture amd

» according to Exanple 5

mmm&nmﬂ@m&wosi tions as |

issdsed in Table 'V bel ow.

Table 1V 9 - Pharmatose (DW) 10 - Starch 1500
Lactoeczjaiv(bmsinzi‘ 11 : Ac-di-sol (éﬁwb) 12 : Bl anose
o) Re.aont-acn A Avsi 109 CANE) 1L .
2901 CTTTL ag MN\NOLH \"A| bCI r|| LU \FIVL/) LJ .

VRS AT A

( Shi n- Et su)

'I?'Hed-\m xtures are then

Hydrégélgiﬁmljﬁﬁﬁ gic

Bliflot ddeP'ayer {abs

conpressi on nad

et by using an
hine, the first

Sodiunromtioameth@tdhsesclayer wi t

rnnlll ate A r\nrmr|C|nr1 L—\ laes

I3.&% 200 ng nmass of

la
Y
J

Magng

HEBUCAT AR B A at e- 1 el ease | 2

of (‘nnrpnllnr*l A—and-the

lyle(? with a 200 ng mass of

granUI ale b CO[T'prI Si ng 124

4—Tg of Zotpirdem

hem tartarate (corresponding to 10 ng of Zol pi dem
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3. Starch 1500 (Colorcon)

26 . Ac-di-sol (FMC)

27 . Blanose (Aqualon)

: Brentag AG

: Avicel PH 102 (FMC)

: Brentag AG

: Pharmacoat (Shin-Etsu)

28

29

30

31

The mixtures are compressed, according to Example 12, into a three layers tablet, a

125 mg mass external layer of granulate E
intermediary layer of granulate F and a th
comprising 15 mg of zolpidem hemitartarate

EXAMPLE 15

Preparation of a dry coated tablet comprising an internal core of zolpidem and an external

coating of Compound A.
Granulates are prepared according to

in table VII below.

:Pltbaﬁﬁbose'(]bMVm vitro dissolution profiles of the
apsul es prepared like this can be established by

comprising 2.5 mg of Compound A, a 125 mg

ird 300 mg mass external layer of granulate G

(corresponding to 12.06 mg of zolpidem base).

Example 5, and based on the compositions listed




usi ng the nmethod described in Exanple 5 above. EXAMPLE

13 Preparation of a bilayer tablet conprising an
womerhi2atee- r el ease Conpound A | ayer and a del apew/us2006/032026

rel ease Zol pidem | ayer. G asul ates C are prepared by

dry m xture and granul ates D by wet m xture according

to Exanple 5 using the conpositions as listed in Table

V bel ow. Table V16 : Pharrameogg (DW) 17 : Starch 1500

(Col orcon) 18 : Ac-di-sol (FMC) 19 : Bl anose (Aqual on)

20 : Brentag AG2 1 : Avicel PH 102 (FMC) 22 :

QLIAN

In Met-ot-ose—90SHO0606—Shirn=+tt (\-’; CZ% : WE;JILC tag—AGThe
gredisy LEOPRR YR Bie

fures are then conpress yer tablet by
Intern®SoRI(RIhy8d t&ERSf | Ve conpr gssion machine, the Tirst
g ,

lmmediaté-release layer with a 150 ng nass of
Zolpidpgmamerhigdrear@econpri si ng 3. 7b1ifg5of Conpound A and the

Aaca . lavbhr vwath A 200 v oo nf
Ao |uy 1 vvE_LUTdT A (A waw, lla T TT

MOHOBYCgﬁtﬁﬂé%céOSBEQQﬁﬁShSi ng 15. 58089 of Zol pi dem
PP AL=301) T Ppcorrespondi 0 1245 g of Zotprdem
Mcrogﬁg;lﬁ{ef%fel@lfoﬁevi tro dissolt ?gn profiles of the

Hydroggpopliastipylepried™ i ke thi s2can be established by
I thod describediin Exanple 5 above EXAMPLE

Tartarisacif epar ati on of a three |&yters tabl et conprising one
rredi ‘?-5eieabe Conpound ?Q one—tnactive tayer—and—a

| cl
Magn?%‘i“?&*ealéﬂ eéyed rel ease Zolp m | ayer. Granul ates E and

External 86Rink! (RRALERI¥ledssy M xtire and granulates G by wet
mxture according to Exanple 5 and using the

Compoumpdsi tions |listed in tabl 96 bel ow.

Monohydrated lactose 150 mesh*” 52.00
Microcrystalline cellulose > 39.84
Hydroxypropylmethylcellulose 606> 22
Sodium carboxymethylcellulose *® 3.0
Magnesium stearate > 1.0

32 . Pharmatose (DMV)

33 . Avicel PH 102 (FMC)

3 : Metolose 90SH4000 (Shin-Etsu)
3, Brentag AG

36 . Blanose (Aqualon)

The granulate forming the internal core is compressed, by using an alternative
compression machine, in little tablets, before performing the dry coating operation with the
second layer. This operation produces 80 mg delayed release tablets, containing 12.44 mg of
zolpidem hemitartarate (corresponding to 10 mg of zolpidem base).

The granulate forming the external coating layer is compréssed, by using an alternative

compression machine that allows the little internal core tablets. The external layer has a mass

of 301 mg and contains 5 mg of Compound A.



Tabl e VI24 : Pharmatose (DW) 25 Starch 1500
(Col orcon) 26 Ac-di-sol (FMC) 27 : Bl anose (Aqual on)
wo&oo7/Be@nt ag AG 29 : Avicel PH 102 (FMC) 30 : pBraist@g/032026

AG 3 1 : Pharnmacoat (Shin-B9su) The m xtures are

conpressed, according to Exanple 12, into a three

| ayers tablet, a 125 ng nass external |ayer of

OABEHHIR ng Fansmap bf §k ragpe%tSS tﬁ&olsjéct%rm@ iRdnfen %, €o2§sen£ least one

intermedi ary |ayer of granulaté F and a third 0 ny
long-aptirg hypriosicragent andéer afslegp ardiinatemignethonp wit atgleaﬁ ang shbrt-acting

ool BT Db BB o S ERRIPI By T e i

disordb@bl et conprising an internal core of Zol pidem and an
external.coapin% of Conpound A. Granul ates are
A;btheymrt@d imention hagbeen iBusirmpddebyscertaimotiths @bcodinglegamples, it is not

to be § n? c!ll g}ns | lSt S tl’ll ne/&{ty?g) f agﬁl g]ﬁl inys Ta?lsqlcompasses the generic
area a%&@inﬁ@ﬁr@@x@ﬂ@w ‘(Iﬁﬁtﬁ RSB HdatPas an@éﬁ%&’lﬁueﬁ@ 38 be made without

Bl anose (Aqual on) The granulate form ng the internal
departing feorh hecspimty andssedpe thyreai ng an al ternati ve

conpression machine, in little tablets, before

performng the dry coating operation with the second

| ayer. This operation produces 80 ngy del ayed rel ease

tabl ets, containing 12.44 ng of Zol pidemhenmtartarate

(corresponding to 10 ng of Zol pi dem base).



The granul ate form ng the external coating |ayer is
conpressed, by using an alternative conpression

woadtmessbhat allows the little internal core Ppablust@®s/032026

The external |ayer has a ma®ws of 301 ng and contains 5
ng of Conpound A. According to another of its aspects,
the object of the invention is to use at | east one

| ong-acting hypnoti c agentramgisor a sleep aid in
combination with at |east one short-acting hypnotic

What jpdaimedfisr t he preparation of a medication ai rred to

1.

d/ to. t t th d A th
DR R Sinigut ftast M PP AR i 0T RgRE Beert ghd RD-0-(2.3-
paﬁﬁaﬁbﬂﬁ)h@ ﬁg@l[ﬁat-ﬂubrdp‘heﬁmetﬁﬂ] -boisoRfritathndB (ABhRAInd A) or

limted there her’, " t He" i nventi on enconpasses
t kie pyaireg h@vmgﬂﬂaF@srnhlerIél nbef ore discl osed. Various
nodi fi cati ons and enbodi mentsscan be made w t hout
departing fromthe spirit andfjscope thereof.CLAI M5
What is clained is: 1. A co ati onpg@pri si ng at

| east one short acting hypnoti coagen and

R-(+)-a-(2, 3-

di met hoxyphenyl )-1-[2-(4- I uo oplk)e et hyl ] -4~pi perid
I nemet hanol (Co A) S pr havi ng t he
Formula 11: wh i C- 0 al k or a

phar maceut i cal agceptabl e salt thereof. 2. The

conbi nati on RS forth in clgbmiylaiwherein the
short-acting hypnotic agent is present in a galenic

f ovherein Rois €H-F-0 plkyhoi sphedinacautioallaceptetle sal dmswf. and
Compound A is present in a galenic form adapted for an
i medi ate release. 3. The conbination as set forth in

C e Wombin¥ieh 8¢ &et khieh SNkt AGASDEn Wé)ﬁ%}t' aﬁ;nﬂ% ‘ﬁ%ndtﬁ a@ent is

modul at or of GABA-A receptors, benzodi azepin
mpreseninnm gjtlamwfann\adaptcﬂ feaan agorwidste orfdalmdedtrdaasn and Compound
receptors, onbi natign as set forqtlh in claiml,

vm‘*efsar?ﬁ%@ ¢ L8 AFgPIRY B T megiAle 1esgel ect ed

fromthe group consisting of Zol pidem zopiclone,
eszopi cl one, zal eplon, nelatonin, ranelteon,
t hazotmbmatien ay sdt dorth inraddinz bl vetmraindhd shoitgcting bypravtic agent isa

derlvtlve xture in a conblnat on.t hereaqf
Fiodi i o ohBA- Kediebloty. brufotaronnaang atqubaif‘éwamm@r an
SQg&ﬁlsﬂﬁtma&oﬁm&%t&s.agent i's

The combination as set forth in claim 1, wherein the short-acting hypnotic agent is
selected from the group consisting of zolpidem, zopiclone, eszopiclone, zaleplon,
melatonin, ramelteon, triazolam, etizolam, brotizolam and indiplon or a derivative or a

mixture in any combination thereof.

The combination as set forth in claim 1, wherein the short acting hypnotic agent is
zolpidem or a pharmaceutically acceptable salt thereof which is in combination with

Compound A.



9.

10.

11.

Zol pi dem or a pharmaceutically acceptable salt thereof
which is in conbination with Conpound A 6. A

wpharmrge®at i cal conposition conprising at | easPCOB2006/032026

short acting hypnotic agent4iand

R-(+)-a-(2, 3-di met hoxyphenyl )-1-[2-(4-fluorophenyl)eth
yl]-4-pi peridi nenmet hanol (Conpound A) or its prodrug
havpigmbbatical ddmpdsitibn cwﬁPﬁﬁhg aRchs dad shei® acttdgtypRbtidagent and

pharmaceutically acceptable salt thereof in

c&ﬁ&)ﬂ&(Z ordimethhxyphenyl)- 1ff@f(é-fbtmmpi’melmthyihﬂmiperidmemethanol
t abl il uent t or rrier. 7. The

%B?chﬁg%lt%@?d’f“@ﬁ?hﬁgﬁ % “wher ei n the

short acting hypnotic agent |@ present in a galenic

form adapted for an innediatzﬁgr del ayed rel ease, and

Conpound A is present in ag ¢ ¢ fOQM;adapted for an

i mredi ate rel ease. 8. The corrposlltlo as set forth in

claim®6, wherein the short t ' ent is a

nmodul at or of GABA- A receptors, azepi ne, a

mel at oni n deriva mel at oni n

receptors. 9.

wherein the sha acting hypnotic agent is selected

from the grdup consisting of Zbbmpiuket zopiclone,

C TR Bk ot 2GRt BT RSB RRAD BoG hgfeog incombination

d Vel
L LS o TR S i

the short-acting hypnotic agent | s ZoI pi dem or a

rmaceut.i.cal | hle s of whic s in
P R REPPOHON Fet BT BAAAIG. Scrcin e SIORBARE PEMCS heent is
SptesEihR dafertd ﬁ)‘n‘i{‘aﬁa t@@ﬁfr%h nmh{é%la?@&r &e’l%ﬁ:ﬁ'r&gase, and Compound

hypnoti ¢ agent and Conpound A are releas

i dsdireseet in. dgalenihformcdppted forem iasnaiddte faedsh. i n cl ai m

6, wherein the short-acting hypnotic agent has a

del ayed rel ease and Conpound A is released

' 'T‘E@Q:bﬁl;)%h‘{mn 33 set-f&ﬁ‘t SRS %%lﬁ%hé&ql%ﬁf&[lhg hgého‘tilc %ggﬁt is a
6, i ch consists in a capsule conprising nor

| mmretdlileadneefr(éABAsA receptoet, benamii erepinag mbkataivodérivadive, g an

nat i c agent . and one or nore inmmedi ate-rel ease

t& POl Iy ?@P’r’i’lrﬁﬁepé%ﬁpound A. 14. The conposition as

set forth in claim®6, which consists in a capsule

conpri sing one or
The composition as set forth in claim 6, wherein the short-acting hypnotic agent is

selected from the group consisting of zolpidem, zopiclone, eszopiclone, zaleplon,
melatonin, ramelteon, triazolam, etizolam, brotizolam and indiplon or a derivative or a

mixture in any combination thereof.

The composition as set forth in claim 6, wherein the short-acting hypnotic agent is
zolpidem or a pharmaceutically acceptable salt thereof which is in combination with

Compound A.

The composition as set forth in claim 6, wherein the short-acting hypnotic agent and

Compound A are released immediately.



12.

13.

14.

15.

16.

17.

18.

19.

20.

nore del ayed-rel ease tablets containing the
short-acting hypnotic agent and one or nore
wormeri2atee- r el ease tabl ets contai ni ng ConpoundP&T/UE2006/032026

The conposition as set fort42 in claim®6, which

consists in a capsule conprising a mxture of

i mredi ate-rel ease pellets wth the short-acting

hhé edrhposi@enis sebtbribniaetiatce whetepnte shettlaetifg Wypnotic agent has a

Conpound. A. 16. The conposition as set forth in claim

6ﬁelmddﬁleéwdéﬁ@npwr@r}gssggba@deﬁwaﬁd@ﬁlag a nmixture of

del ayed-rel ease pellets with the short-acting hypnotic

agent and i mmedi aterel ease pellets with Conmpound A

1The Eb@pEHHROSS det CUithais chiin 6, @miidh donsBtsdh M c@psuditdifiprising one or

consists in a tablet containing i medi ate-rel ease

p 8l iemediatergleasroiablepconiaiping the shpid-agipsmbyrnetic agent and one or
it forth in claim

ortenp HiedyeBiend R EATRARIAN P CoRBoRRY A ,

del ayedrel ease pellets of the short-acting hypnotic

a&ent and i medi at e-rel ease pellets of Conmpound A 19.

THEe eempestien ansehfortein clayntty whichc¢oasisisgn agapsitie comprising one or

c ' ¥y e d-rel rig. c t abl

c S, SRy e AR o RS oS i R R b e or

| paceelinhediatea@Rasg@blegtcdontinihg €omipotid Act i ng hypnoti c

agent. 20. The conposition as set forth in claim6®,

whi ch consists in a nmultilayer tablet conprising:(a)

R R e BN o e

Oimisfuey éfiathédige rypnetpelletdgehithe §Hrt-EeHypAicagent and

del ayed-rel ease | ayers, each one containing a dose of

s Hemedigtericirgshpgllest With Sgeweurthd- opti onal |y Conpound A,
and (c) an inactive layer. 21. The conposition as set
forth in claim®6, which consists in a dry coated

t gk ebmp6ativH hSdeh Gorth Ml AmaT] whedheasmeists'iA @lcap@il€comprising a
cont ai nlf&? Conmpound A and in that the ) ' '
i AHsUraefcdalaiedaclsaseqgtlet yithdhe sharbartinighypnotéc ageat and immediate-
acli] L e~ agent .. 22. Use of a combi nation
Cg%%{é?g?%%{@%ﬂhf%%s Oucglﬁ ‘short acting hypnotic agent

and R-(+)-a-

The composition as set forth in claim 6, which consists in a tablet containing

immediate-release pellets of the short-acting hypnotic agent and Compound A.

The composition as set forth in claim 6, which consists in a tablet containing delayed-
release pellets of the short-acting hypnotic agent and immediate-release pellets of

Compound A.

The composition as set forth in claim 6, which consists in a delayed-release enteric
coated tablet comprising immediate-release pellets of Compound A and immediate-
release pellets of the short-acting hypnotic agent.

The composition as set forth in claim 6, which consists in a multilayer tablet

comprising:



21.

22.

23.
24.

25.

26.

(2, 3-di net hoxyphenyl )-1-[2-(4-fl uorophenyl)ethyl]-4-pi
peri di nenmet hanol (Conpound A) or its prodrug having

woheo7rausyal a 11: wherein Ris Cl-C2Qal kyl or aPCT/US2006/032026

pharmaceutically acceptabl et3salt thereof, for

preparing a nmedi canent intended for treating a sleep

di sorder. 23. The use as set forth in claim 22,

Wagr ei Bnd biembleaBinadifiereledse I8yets) sline corthinidg duseofas
set forth in claim22, wherein the sleep disorder is

pri mar Fompeurthignd pptiomaily adase o skhast-agtingttypneticagenin

2 wherein the, sl di sgrder i s sleep maintenan .
oo TR RIS IR, i S Rung § SO portacting
di sor dgyprioticiab&® aNd aptic Ay eThrisoran ¥, haa nent al
disorde¥?27: Eﬁg usepaszggt fJ?%h in claim22, wherein

t kB sl eepragiisoler i s substance i nduced i nsomia. 28.

The use as set forth in claim?22, wherein the sleep

di sorder is obstructive sleep apnea insomia. 29. The
USBe 86mP&HitidrPastset foithGh aldindy whidhedoRkiststiR @ dsyeddte@blef)d
hypnotic agent is selected fromthe group consi sting
oFOIEptifing e Aelayashictdasm mneeenre powthinimg Compepidoh and in that the
nel at onj n, , ranel t.eo triazolam . etizol broti zol am
B S g R U e

conbi nation thereof. 30. The use as set forth in claim
22, wherein the conbination is Conmpound A and Zol pi dem
oUsa obh apmbivetivn cahprysing atdetstabheshoat acting byprutic agent and R-(+)-a-

(2,3-dimethoxyphenyl)-1-[2-(4-fluorophenyl)ethyl]-4-piperidinemethanol (Compound
A) or its prodrug having the Formula II:

Formula {l

wherein R is C;-Cy alkyl or a pharmaceutically acceptable salt thereof, for preparing a
medicament intended for treating a sleep disorder.

The use as set forth in claim 22, wherein the sleep disorder is insomnia.

The use as set forth in claim 22, wherein the sleep disorder is primary insomnia.

The use as set forth in claim 22, wherein the sleep disorder is sleep maintenance

insomnia.

The use of claim 22, wherein the sleep disorder is insomnia related to another mental

disorder.



27.

28.

29.

30.
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The use as set forth in claim 22, wherein the sleep disorder is substance induced

insomnia.

The use as set forth in claim 22, wherein the sleep disorder is obstructive sleep apnea

insomnia.

The use as set forth in claim 22, wherein the short-acting hypnotic agent is selected
from the group consisting of zolpidem, zopiclone, eszopiclone, zaleplon, melatonin,
ramelteon, triazolam, etizolam, brotizolam and indiplon or a derivative or a mixture in

any combination thereof.

The use as set forth in claim 22, wherein the combination is Compound A and

zolpidem or a pharmaceutically acceptable salt thereof.



