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USE OF GABOXADOLFOR TREATI NG | NSOWI A Fi el d of

i nvention The present invention relates to the use of
wQatsssses for the preparation of nedi canments PSEDKR004/000861

for the treatnent of insomia in a hunan patient, a

method for treating insomia in a human patient, and a

phar maceuti cal conposition cénprising an amount of

gaboxadol being effective for the treatnent of

i nsomi a. Background of the Invention Gaboxadol (THI P

or 4,5, 6, 7-tet Pafiytr GPETRR2DI R TREATTY riVEPA - ol )
described in EP patent 0000338 Bl, and in EP Patent

. QPQ . has shown great potential in the treatnent
]hdggfs eég§ i sorders in general. Description of the

I nvention Several studies in aninmals have indicated
t he useful | ness of gaboxadol as_ an agent for .
Thejpresenlzgy gHionaelates é«?ﬁg@w@e of zabenadoltrrdRe prepagtipe Af mgdicaments

oA Rhel 19 AOAFLR, A PN AP RIER: Pl i
huniad pabiém, 4l d plenasRitisileempoEtich enapisngatl atouprodFabaxadol being
deep sl eep, while having no disrupting influence on
efferlig for tegreatrpent of &seminia nvent ors are the first to
realize the usefull ness of gaboxadol as an ora
treatnent of insommia in human patients. Accordingly,

Bacﬁ?rdlfnﬂaifl’fﬁéllnf@gioﬁen have been proposed for treatnment
of insomia in human patients, no effects of cessation

of treatnent in human patients have been studi ed, and

no r d ne f.lrea t LN ents
SR 25 o BB S DL i AT, PELABA o e
000038PB AR ih FraPatshif GADEYEBL Magthent gledf pdtaaRMM fheitfeatment of sleep

~ human patients, in particular primary insomi a.
disorders in general. :

Description of the Invention

Several studies in animals have indicated the usefullness of gaboxadol as an agent for

increasing total amount of nonREMS and lengthen the duration of the nonREMS and REMS
episodes. Studies in healthy human subjects have indicated that gaboxadol is able to increase
sleep maintenance and to promote deep sleep, while having no disrupting influence on REM

sleep.

The present inventors are the first to realize the usefullness of gaboxadol as an oral
treatment of insomnia in human patients. Accordingly, no treatment regimen have been
proposed for treatment of insomnia in human patients, no effects of cessation of treatment in
human patients have been studied, and no abuse or dependency of treatment in human

patients have been investigated.

We have now shown that gaboxadol is an effective treatment for insomnia in human

patients, in particular primary insomnia.

Additionally, gaboxadol has shown a significant improved effect in human patients suffering

from impaired day time functioning, in particular such patients suffering from primary
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Addi tional Iy, gaboxadol has shown a significant
i nproved effect in human patients suffering from

WO ppaiosssds day time functioning, in particul ar BOLDK2004/000861
patients suffering fromprimryinsomia. |npaired day
time functioning may be due to suffering froma sleep
di sorder or any di sease, di sérder or condition | eadi ng

. to deprivation of sleep, or obstruction of sleep, such

msca@,mp}rﬁ;xmmd {laysiomm ifenctioning mbarbe dus $o suffeingdran adleap disorder or
rhyt hm,sl eep di sqrders,..sleep disorders due to .

oy AR SR ot Bt putine Bafedy Rl ofeahay obSruign of steen

sucP 8¢ BinisiySnsoiifs,| 8onddhyEiRborBh f @lcidiaf HER Em%l’é%?ﬁfs_orders, sleep

_ delayed sl eep phase syndrone, depressi‘on, chronic

disqrders dumtor apgesstomalistress sldep bpunayvdrgdlepsynslecpopmslysis,padring, night
chronjc pal n, .al coholic abuse, arthritis. The .

ternf) Qab B st ot feed BiFR AR SRGor: SR OB faision /e

healldcBa! iRbiyAlbial RARBPILR dakh, %hll&Hngﬂ_irE AldoBBic aie, arthritis.

particular primary insomia and I nsomia secondary to
anot her nental disorder, a general nedical condition

or, .i nduc by a substance (secondary insomia),. A .
e b Fiipe e oBO8 T S eroont PR FopPHeLusogpia in a human
patight! @CparkSulhy S3MIB ns@hnia @ HERndid s@colﬁ%@nto %th%f‘#nental disorder, a
wi t hout causi ng rebound insommia upon cessation o
genenabmedneaitconditiop ar induoedby 4 subgtanes (se¢andatynmsdmnis).
further objective of the invention is to provide an
effective treatnment of insommia in a human patient,
A WthdI0dHjeiRY IMle BRI I0Ais qg}@%\qg@%ﬂ ective AbIht of Ninsomnia in a
particular long-termtreatnment. In this respect t Re
hunsanuplitiest, yeathioot narbingerebaluat] itshahia tponasesgaioni afUlreatment, in particular
1 agya ta g%gs to adm ni ster gaboxadol at bedtinme, such
ongy r‘?lrlEﬁar&% ut 1 hour, for instance, from about hour
before going to sleep. Further objectives of the
invention will beconme apparent upon reading the
A figthes ebjectsyparfithe oeention isGaprwidtaln difestivdieg@eal &insomnia in a human

for rruga and .t hr oughogt t Ee descri ption "gaboxadol" is
patifity WHARH CRES I RTUTE OT SFRFdecHnobreptinent drpeiticalar loneticras treatment. Tn
. t i i ) r i . C ..
i RS M Lo R BB R LRI IRSRERARLE o aamivic
gabeeddbbat Heydmas sch as final staiues hofir, férdnsiase, Homsabolt V2a®ur before going

to sleep.

Further objectives of the invention will become apparent upon reading the present

specification.

Gaboxadol has the general formula

OH

N

HN O/

2

and throughout the description “gaboxadol” is intended to include any form of the

compound, such as the base (zwitter ion), pharmaceutically acceptable salts, e.g.
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wel | as anhydrates, and al so anor phous, or crystalline
forms. Definitions The term"insomia" is intended to
wore@s/0583ds sor der characteri sed by abnormal i ti eBCT/DKR20VE/000861
anmount, quality and timng of sleep and includes
circadi an rhythm sl eep di sorders, sleep disorders due
to occasional stress, primary i nsomia and i nsomi a
secondary to another nental disorder, a genera
pharmecentitallyosedégtalsle acid ddditiczeshitbyhyairsteddsi sulvatey bethe fab€br salt, as
referred to as secondary insomja). Primary insomnia
weli as gdydrates: angl akior amephoiisapherystalling farmst i ng” or
mai nt ai ni ng, or nonrestorative sleep not exclusively
occurring due to another nental disorder,
Defpditien®! ogi cal effects of a substance or a general
medi cal condition. Secondary insomnia is associ ated
with conplaint in initiating or maintaining, or
Thd RHCHBEAIVE iRlAR RERALLL M IHE hraBRALOCL, BB Bliities in the
I'sorder, physiological effects of a substance or a
am@enequalityred ciading ofdidep aind iftlallesseifratian aythay sle€p disgrders, sleep
. acethyl choline esterase inhibitors or beta bl ockers.
disoperstGug o ressasiorpl tsjhesss FITmATY iijsomd e dnsosysa serordary to another
d 0 .eat . S
el sdraUa BRI bdiER ROty ot Al 8o SRRRES ereatior refered to
as se¥@riadi iigprniwpeks (long-termtreatnent). A speci al
type of long-termtreatnment is chronic treatnent. The
term"elderly" is intended to nmean humans from 65

. . bove. .The.term tadults:. Is |ntended to nean .
Pl‘ll%l%l%ﬁsso%ﬂf?% % a%éoctla(’)te%wtgl é:grmg.lal L 11Pt1at1ng.érrgl:f.lafr%énﬁng,iog nonrestorative

erm= cnl

sledphh&@ ke thsivelynSiriig@ns tof sihd) hentdl7diy@ass phPiseERhNEffects of a
to the present invention an effective nedi cament with

subgignesi ¢fr goneeah moslicad ceditien. Sependanhmsepaiatipaspocioted with complaint

. ns,g;rmi a_L.n hupan pati ept . 1s,praovided. Ln one aspect .

i ipgRRE O a0 SRRl e 1P BHCUER sk 8\ i g Mental disorcer,

physlIaeGI tifedts 60 ARIbSEANRE 02 BN e@icalddRanRAORudtLiubdtance may be
effective for the treatnent of insomia. |ndividual

e.g.ca¢pibuil thohne ederasqpinhibitors arbstsrhlockersnd secondary

insomia. The treatnment is typically given during |ess

The treatment is typically given during less than a week (short term treatment), from 1 to 4
weeks (intermediate term treatment) or for a period exceeding 4 weeks (long-term
treatment). A special type of long-term treatment is chronic treatment.

The term “elderly” is intended to mean humans from 65 years and above.

The term “adults” is intended to mean humans from 18 to 64 years.

The term “children” is intended to mean humans from 0 to 17 years.

According to the present invention an effective medicament with no significant side-effects

for the treatment of insomnia in human patients is provided.
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than a week, from1 week up to 4 weeks, or for a
peri od exceedi ng 4 weeks. The pharnmaceuti cal
W@ 0058313 on is an oral dose form such as a spCT/OKe00al000861
dose form typically tablets or capsules, or a liquid
oral dose form such as a solution. In a particular
enbodi ment the pharmaceuti cat conposition is a solid
oral dose form typically tablets or capsules. In a
In ohe Rifeet, tlefrednieRtoti@aklicado b phamsebwiabebrhpaitidl®mprising an
zwWi tter ion, ically a hydrate thereof,. althaough the

t .
ameih pEgabogadod beins s Hegiveabr Bie ety ehInseRBigandvdugl gmbodiments

C - te. r. . .
e BB i T TBRELY 580, B SR B g s
thatt ¥ Rieeld|ftom @ WaRRPRE & Widek lor Yoracseiot @kt edag 4waekdi Thon
salt. A typical enbodinment is an organi ¢ _acid addition,
phagmpgentieal epmpasitienyisemerados forma pushcs asghd prad dosseloss; ypically

tabl%tsscanc L1 s SO '1({111'1& Pﬁa?égéei rm QBT EXAIEE@'?%E Wticfitar embodiment
met'hanesulfoni'C; "ethane-di'sul fonrc, acetic, propionic,
the pBérhRcHBicab@®npogltiod,is & kblid 6ral @se Eorm, CypitAlttalsietsoRchmsules.
mandel i ¢, cinnam c, citraconic, aspartic, stearic,
pal mtic, itaconic, glycolic, p-am no-benzoic,

1] nzen fani r L ' '
i S od BRI P AR GRSy 2
thedeBR aBRMigh tAE hrhyaekald 1siadd suathBle. 4 tifical SmBOYinACisthe kWRter ion
hydr ochl ori c, hydrobromc, sulfuric, sulfamc,
mopdfydptori c or nitric acid addition salts. Typically,
gaboxadol is in the formof the hydrochloric acid
salt, the hydrobromc acid salt, or the zwitter ion
In IRABBYERIdEmedtNgaBok idd] iede]l RPdAEbAan heig ABOXdE 8hlt,i tpically a
crystalline, such as the crystalline hydrochloric acid |,
phagmbecutiedlly asegpiatde heid eddijian st dhivpicaberabediment ig an opganic acid

crystalline zwitter..jion nehydrate, Ln_a further. . N
st o o e Bl ARG R ol efhe i kin et bis-
met%?ﬂﬂ@ﬁli&ﬁ%ﬂﬁn%lﬂoﬁjoz@thﬁ’éb—di%lfdhi@%c&id}?r%ﬁbnl@ t4¥hric, salicylic,

_ The anount of gaboxadol i s cal cul ated based on the .
citrfo; glicoris,dadtiss malig.rmandelip; danamigisiigionnies asperiie, siapimpaltitic,

itac%%lbc?él?lgcﬂic, I})parr}igg-bgr?z c? Sgll&ténq{?:, i)g’nzg‘ﬁessuﬁ%hic or theophylline acetic acid

addition salts. Another typical embodiment is an inorganic acid addition salt, such as any
one of the hydrochloric, hydrobromic, sulfuric, sulfamic, phosphoric or nitric acid addition

salts.

Typically, gaboxadol is in the form of the hydrochloric acid salt, the hydrobromic acid salt,

or the zwitter ion monohydrate.

In a further embodiment gaboxadol is crystalline, such as the crystalline hydrochloric acid
salt, the crystalline hydrobromic acid salt, or the crystalline zwitter ion monohydrate.

In a further embodiment, the amount of gaboxadol in the composition ranges from 2.5 mg to
20 mg, such as 5 mg to 15 mg, The amount of gaboxadol is calculated based on the free base
form. In a typical embodiment, the amount of gaboxadol in the composition is 2.5 mg.

In a further typical embodiment, the amount of gaboxadol in the composition is 5 mg. In a

further typical embodiment, the amount of gaboxadol in the composition is 7.5 mg. In a
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In a further typical enbodi ment, the anount of
gaboxadol in the conposition is 5 ng. In a further
wo ysosdsienbodi nent, the anount of gaboxadol i PCT/D&2004/000861
conposition is 7.5 nmg. In afurther typical enbodi nent,
t he anpbunt of gaboxadol in the conposition is 10 ng.
In a further typical enbodi mént, the anount of
gaboxadol in the conposition is 12.5 ng. In a further
furthyiftisiadl eatbodthérRthe atnbentaifedbdxadb] igahosaniedsition ishe mg. In a
conposition is 15 ng. In a further, aspect, the present
furthepfapieal sinbodinagnisthe amaunteafigabodagel intbaeqmRpsitigdiiza me In 2
tient i t [ sl e
fur e AR Bitoleiing e ARSI ERPRLaSRRES rlfbsiion e 15 e
per day, said amount being effective for the treatnent
of insomia. Typical enbodi nents of gaboxadol are

In & dprgher @gpachoie AMessBt invaaden rddes 49 @ methed g% trgating insomnia in a

h icall . ' it [ f . B
e R P —
gabBkad®] e dalySdaid Aol e ffestiva folthetthatrdanit bf Bfsomafh.

nonohydrate; or the zwtter ion anhydrate. Typi cal
enbodi nents of the effective anount of gaboxado

r.an rom2. t.0, 2 S .t
Ty 8 8 Rab s o rgabh kB 68 sTRorad HEM bkt MRiGSh . MRAdL
pha@m@de)dﬁ&aiﬂyl dc@@tzftﬁé aeid E&cﬁﬁ@ﬂ kalg elposkie@ed Somfthé RE@OEHIGride or
are selected frompatients with primary insomia or

hydsehsomittersplti ergomvittar iomhadiste peakasihs/zwidicnion menahydgate; or the
uf feri ftr ominsomia, and is selected from
ZWili; o8 Aul ts, or el derl y. Gaboxadol is
adm ni stered as an oral dose form such as a solid

oral dose form typically tablets or capsules, or as a
Typi¢ad ginodimentsdydhe ¢f§¢qﬁwe aabuxtad gebexadplengesdinre giang g 20 mg,

dmini st ered orally in unit sage for such. as;:. :
sucigns drElocts 5 B Brokaddl gy i, MRGE ety 4hhgtBis dne
crybthlliad fampunt from about 2.5 to about 20 ng, e.g. from
about 5 to about 15 ng. Patients requiring short-term
treatment are typically patients suffering from
T yp%arl %%%logi?nents of insomnia are selected from patients with primary insomnia or

secondary insomnia.

The patient may be any patient suffering from insomnia, and is selected from children,

adults, or elderly.

Gaboxadol is administered as an oral dose form, such as a solid oral dose form, typically
tablets or capsules, or as a liquid oral dose form. Gaboxadol is most conveniently
administered orally in unit dosage forms such as tablets or capsules, containing the active

ingredient in an amount from about 2.5 to about 20 mg, e.g. from about 5 to about 15 mg.

Patients requiring short-term treatment are typically patients suffering from circadian

rhythm sleep disorders or sleep disorders due to occasional stress.
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rhythm sl eep disorders or sleep disorders due to
occasional stress.Patients requiring internediate,
wo 000g/88313Nn or chronic treatnent are typical ly Pel/DERM08/000861
suffering fromprimary i nsomia or secondary insomni a.
In a further aspect, the present invention relates to
use of gaboxadol for prepariag a nedi canent for
treating insomia in a human patient. In particular
Patitils RS QIR | R8S-t@h J0HRbnief reAReXAdR] tRREAY patients
effective for the treatinent of insomia. In a certain
suffesmefrom prinearp imseamia orvecontdagynnsahiEises t o use of
gaboxadol for preparing a medi canent for treating
primary insomia in an adult or elderly human patient,
In 2MH8E& a8 fligh }%ﬁ%gé{)g Ve RiorFRIHs116 88c SeaBbRAdol i réfiink: a
conprising 5to ng of gaboxadol to be adm nistered
medicemgent] firltseafinginsatnoiatin 2 hnonan pbedndsr I pagttuiarshaipedioament

bedti me. Preferably boxadol ..i s. agm ni stered. from
compBigeR AR Of 82 aﬁlﬁqﬁ’ﬁin@se%%%tf‘@rf@r %@&{qaﬁ%efﬁ aginéomma-

bedtime, such as fromO to 45 m nutes before bedtine,

e.g. fromO to 30 mnutes before bedtine, or fromb5 to

In aZ@rtainaspees thepresant ndhiiorerelatesto oseobgabohadod fdrqutepaeing s

of gabgxadol, may be used.. Moreoyer, e treatnent m L.
- medigamaRt AT HEGHAE BIMARHYSBH b7 NG ei&ﬂrymrna.ﬁeqwﬁ?rem said

l U5 bopm! BndpPSink 3118118 m2Bf gboSadol to b
e G, ol ASHATRLe fotm DSk S ang B Elbtadol oo
adnénistegidadree dhily frofubohet hantbetirebeadtimeyad txtzaitiine Breiferably

the form of, the phar rraceiugi cal | )J( accegfqa%l ela%c.i d .
gabgnsiol iscipisteredeirer pRetr/s BAN'A 4> RYBYSR RFIGFT Rfdtiple up to bedtime,
such XQHQBQ%‘ égemléﬁl ’beﬁ%‘ia b8t efﬁﬁﬂ}noé tof FPmEWdstffork BBdtime, or

nonohydrat e.” Preferably the effective ambunt ranges

froth 506128 nhintigs befordbetitingd Aggloox aflihk eadodinhatieef gboxddel may be
base. Preferably, the gaboxadol is in a crystalline

usefl dYlareopery thedieatens maydsratepredide 1npgrteEm At rwdnsraia gy
an effective anount of gaboxadol from2.5 ng to 20 ny,
such as 5 ngto 15 ng, e.g. 2.5 ny, 5 ny, 7.5 ng, 10

In diBmbbdirberlgabokadbB ist8 . thefoiniif aakcid it didionsalt, dyeizwgttér iomhydrate
to 15 ng of crystalline gaboxadol, such as the

or AitirideR RIS 07 AqueS SabPdmentyEsbeRAdoL ifB disern of the
phar“nrglg?eglg%gﬁfa%éépqule 85a LG HBY IhPEM R H6m R ni SRR dAbr2

hydrobromide salt, or in the form of the zwitter ion monohydrate.

Preferably the effective amount ranges from 2.5 mg to 20 mg of gaboxadol calculated as the
base. Preferably, the gaboxadol is in a crystalline form. Further embodiments of the
medicament comprises an effective amount of gaboxadol from 2.5 mg to 20 mg, such as 5
mg to 15 mg, e.g. 2.5 mg, 5 mg, 7.5 mg, 10 mg, 12.5 mg, or 15 mg. A typical embodiment
being 5 mg to 15 mg of crystalline gaboxadol, such as the hydrochloride of gaboxadol.

A typical embodiment is use of gaboxadol as the hydrochloride for preparing a medicament
comprising an effective amount of the gaboxadol from 5 mg to 15 mg, for treating insomnia

in a human patient.
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conprising an effective anount of the gaboxadol fromb5
mg to 15 ng, for treating insomia in a human
w@aises313he hunman patient to be treated w th pebpDKa@alo00s61
may in fact be any subject of the human popul ation,
mal e or fermale, which may be divided into children,
adults, or elderly. Any one df these patient groups
relates to an enbodi nent, thus, a typical enbodi nent
Thé lsumesepatienGalbexeddtdd wids ggboephnl g ia faveté amym@mject of the human
n%risig%ggn effectjive anmount of the Gaboxadol from

pop%?a.ﬁl ) TR, Which ma@(é;pidh\@dqdr{gg}ﬁhﬂg.’rers adytsger elderly. Any one
o BRI oSSR o DO 00 LILEANG IR o
Galrxatloldospreparing a mgpicamkhtycomipheingadieffacine anh@und oS thkiGhboxadol

oral dose form such as tablets or capsules, or a o
from; 23 g 19 29 Im dQiireabingnSoRGER, SUchias prisdry ensseendasy inspimia, in an

mﬂ@?‘ dol for preparing a nmedicanent in an oral
dd%%@%ﬂ%or %éﬁprising an effective anount of the
gaboxadol from 2.5 ng to 20 ng, for treating insomi a,

such as prjmary or secondary insomia, in a human i )
In aftherrrabadipapnts the apedigament 1 an g slopafarent ypipallia the medicament is

r [ , [ r .

o R0 TR 8 o ERLIE N o L 43880, s, e
embaiimends ued ¢f gaboxadol atpaapating h medidatehhi@raneshlatbsetdtin

the treatnment is long termtreatiment. In a further
cong¥risgs AetiectiHe ampwaftorihn gabgxadel Bamc2.§ metoridrng, far treating
. i cal ' [ for._nr rin
o B STBAELET B k5 e G 8 0 K0 Al A 1ty
huradh gitikgct i ve anount of the gaboxadol from2.5 ng to 20

ng, for long termtreatnent of insomia, such as

primary or secondary insomia, in a human patient,

i AR LA AR 38010k B P B pen

tredibibES Jhiérffediid Rriredfinedl Uh b fofthe? leB®olimdd BRNrdd8héR RS long term
in need thereof conprising adm nistering to said

tregmentelira Bither emnbersient the freattept is shiegictireagmemny). typical embodiment

isu eagp é(a%g)%doe e pdrglyanvr\@earrgéd}ca%?e%‘a)é%&? zL1s in%n oral dose form, comprising an

effective amount of the gaboxadol from 2.5 mg to 20 mg, for long term treatment of
insomnia, such as primary or secondary insomnia, in a human patient, such as an elderly

human patient.

In a certain aspect, the present invention relates to a method for treating primary insomnia in
an adult or elderly human patient in need thereof comprising administering to said patient an
oral dose form comprising 5 to 15 mg of gaboxadol per day wherein gaboxadol is
administered from about 1 hour before bedtime up to bedtime. Preferably gaboxadol is
administered from about %2 hour to 45 minutes before bedtime up to bedtime, such as from 0
to 45 minutes before bedtime, e.g. from 0 to 30 minutes before bedtime, or from 5 to 20
minutes before bedtime. Any one of the embodiments of gaboxadol may be used.

Moreover, the treatment may be intermediate, long-term or chronic treatment.
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adm ni stered from about 1 hour before bedtine up to
bedti me. Preferably gaboxadol is adm nistered from
wW@b@ansgsA hour to 45 m nutes before bedti me upP€DDK2004/000861
bedti me, such as fromO to 45 m nutes before bedtine,
e.g. fromO to 30 m nutes before bedtinme, or from5 to
20 minutes before bedtine. A8y one of the enbodi ments
of gaboxadol maybe used. Moreover, the treatnent nay
In alferthertaspeve tiegiresent mng&tiomra]nws tehnethod dfimataveng ddyriinae
further %spect t he present Pventi.on relates. to a
mmma@nasiﬂe pEZRT (RIS SteTingrp sy patient an
e
°ra12£°%%%+ Bt & T F TR bl e BENAL SUFRL O hpect the
pregaboxadtaln phtesday mdt]ﬁbda)fatelaﬁlhg T dited rdagﬂpﬂxﬁmcttfmmg ina human
present invention relates.to, a nethod of trea}tln

patlpatda.np%thaw EPIRLISIHH RIS (R S3idpatien aporsdree form

o SO TBELAG A S5 5t A O o
slegpalisodder.or Sy Hisbasapdisqradri og cbndityb eadinkfte depriyativn ot sleep, or

sl eep di sorder_ or any disease, disorder or, caondition
obsiragiinnmyf slesPdvish iay N3 18$°I%lnééﬁcor{simols§qmwet Glgpadign thythm sleep

L L R

snohﬁg,QﬁgiﬂSSrk@ﬁ ahglsttms&, d@dye& pleap phase syxairﬁmb,eci@yessmh adponic
paraIyS| snorlng, ght terrors, ght swea

tensien e doadaghs fhremyal &@Wﬂc BEpr dyerls Raing Nﬁ@hﬂh@ abuse, or

Iy

arth(%ﬁfg SEa?c'ﬂ otféflfl?eﬁSe Ia%%g&ﬁ? ?lseise% uog ggﬁdlﬂbl‘?s 1{1%}%1{ &g@ lgg%tﬁﬁf ?le or more

claihﬁ?ﬁﬁ uﬁbtﬁQE dae snvediiGeamesms @f oreosithddinast amythbe of meproving day
subj ect. of one or nore clajns, for instance, .the

timp ASHONOR 1@ o REBEN RGN BHETHEHHIM FEMEMINAETAGAN Bped thercof

comSprPLs]E%/ e{(ﬁgng m% tggalﬁ ﬁgﬁ: lr%%?)h%?gb&nfgﬂggc 1 )Hﬁﬂg I5 80 s mg of

gab AV béi & adnlnlsterlng to said patient an oral dose
formconprising 5 to 15ng of gaboxadol per day.
According to the invention gaboxadol nay be used as

t he base (i t he.zw r n
AcooneRds Gt e BBl By 3 beC an Rt P G e it or os @
pha@thaéb%tlaﬂl}aﬁmégfaﬁleea@d a'dﬂiﬂifoﬂt Séltoﬂleﬁe@lf\b@te@ af afhieifate arthydrate or

or base. The salts of the conpound used in the
solyate efsuch sals pebasg| The 2l abte compound used in the invention are salts formed

_

with non-toxic organic or inorganic acids. Exemplary of such organic salts are those with
maleic, fumaric, benzoic, ascorbic, succinic, oxalic, bis-methylenesalicylic,
methanesulfonic, ethane-disulfonic, acetic, propionic, tartaric, salicylic, citric, gluconic,
lactic, malic, mandelic, cinnamic, citraconic, aspartic, stearic, palmitic, itaconic, glycolic, p-
amino-benzoic, glutamic, benzene sulfonic and theophylline acetic acids, as well as the 8-
halotheophyllines, for example 8-bromo-theophylline. Exemplary of such inorganic salts are
those with hydrochloric, hydrobromic, sulfuric, sulfamic, phosphoric and nitric acids.

Gaboxadol may also be used as the zwitter ion, e.g. the mono hydrate thereof.

The acid addition salts according to the invention may be obtained by treatment of
gaboxadol with the acid in an inert solvent followed by precipitation, isolation and

optionally re-crystallisation by known methods and if desired micronisation of the
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wi th non-toxic organic or inorganic acids. Exenplary
of such organic salts are those with maleic, fumaric,
wbeoznsssi3 ascor bi ¢, succinic, oxalic, PCT/DK2004/000861
bi s- met hyl enesal i cylic, methanesulfonic,
et hane-di sul fonic, acetic, propionic, tartaric,
salicylic, citric, gluconic, dactic, malic, mandelic,
cinnamic, citraconic, aspartic, stearic, palmtic,
crystelline prajucy by eadt ioe drpariiling-or banthei conghithapiozesshenpssparation of
Sl,ilf ni c and theophyll.ine acetic. acids, as well as the
parige eth%plgt %%Wemu atipy, prcgﬁ%smg}néable methods are described in EP patent
00093%¢ ono-t heophyl | i ne. Exenplary of such inorganic
salts are those with hydrochl oric, hydrobronc,
sul furic, sulfamc, phosphoric and nitric acids.
Gaboxadol . may al so he used as .the zwitter ion, e.qg.
Pre?lﬁgatf*ﬁﬁh%tl the SR8 {5 VRIRE PLEATICO R 18 8P dnHERlY§nbre-% Angiaett polar solvent
. ! v . . _
sucft e 2h el @ ¢, HBaldl E Ay TR REop Al BEEwRk oy mixtures of water
andsnérv solterft ahdyosachbedaysedar eci pit ati on, isol ation and
optionally re-crystallisation by known methods and if
desired mcronisation of thecrystalline product by wet
AL Vi Ml r nj . S ( .
Ao e i gRln, ABhAE) A hE b RbOERR refll apd g may be
prefentedea siny Suitdtdd femet badsaduiiaistased, id)edn kit hnRAEtaéts, capsules,
0000338. Precipitation of the salt is typically
POVdSFS: SEYPS Ot sqlptiens. Preferablyp pidin accardgnceniith e purpeseant the present
. e . . et hanol - propanal .
i oK oA s dhe ifntlt PR B0 SRR NG suitably as
atableeot a sapswlent may al so be used. According to the
i nvention, gaboxadol should be adm nistered orally,
and it may be presented in any suitable form for such
I B [ . e Nt h .m.0f _tahlets, c ul es
vie B 3he Bispfiuiof oPsoll il AP Papdfy B By PR R0 B i the e
Tabhge aiglate BY pRpike WUMPASE thd atihe RigesiRdtits WHREHIdiRBy adjuvants
aboxadol is adm nistered in the formof a solid _
andfey; aflifpents end squbegeupntly cempresting the mixtais| &t aogonyenient tabletting

su h for . the preparation of solid
Mahar rrigl)ga(ﬁ}mué\{lg ‘%’: achd%(ri‘]é“f)ag\l Satolroﬁliuegl%e CRBPHSEn6UR PiAThndasipie, taloum,
maghRbiugt Stefrale, Lhldtind)@adbibseP sl 4 thk4ikBg AMeolet hYBvant or additive

I ngredients with ordinary adj uvant s
such as colourings, aroma, preservatives, etc. may also be used provided that they are

compatible with the active ingredients.

A suitable formulation of gaboxadol is described in WO 02/094225 filed May 17, 2002.
Without limiting the invention in any way, it is intended that any one of the aspects or
embodiments of this patent application is suitable embodiments of the medicament or

pharmaceutical compositions herein.

Experimental Procedure

Doses are 2.5 to 20 mg per day as previously stated. The doses are not different between the

patient diagnoses or treatment durations.
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and/ or diluents and subsequently conpressing the

m xture in a convenient tabletting machi ne. Exanpl es
w@booadfssvant s or dil uents conprise: corn star cPCT/DK2004/000861

| act ose, tal cum mmgnesium stearate, gelatine,

| act ose, guns, and the Iike.lﬁpy ot her adj uvant or

addi tive such as col ourings, "aroma, preservatives,

etc. may also be used provided that they are _
Effec ﬁﬁ)%&qﬁ\é/ﬂ“éd vprishortiemyigeatient in ghudifisaning acite srentnadnlt i healthy

| Q [ ] escribed.in WO 02/ 094225,
sub| s ot s P BORVER Modcl ARRRMCRE S affket m BRomai daine
internydiageyternh trehtfehidiemiaos HBEbmadin Yogn LY isPOnASRECAS uSing
enbodi nents of this_ patent application is suitable
treagnp dlugttiondinet weeks. hensi temmenehronicpteatment éarssesatd in 12 months
Lty L.n.  Experinental. Procedure Doses are
saf 59 FRARN J R0 LB R G0 AT OTHS ip-cet b oniru b sgpnee 15-65
yrs gadeltgiodnddiSf dnarabbie @RRIcWeRN the patient di agnoses or
treatnment durations.Effect is confirmed for short-term
treatnent in studies using acute treatnent in healthy

' sed t.o.a, phase advance .. sessnent

AvS S B BERRSS Sl RS R R B ity st wel 2o
motitcBigrpRakitntd i fieivathdieSv N PEHOT ARG daBoRidblTary i nsomi a
patients using treatnent duration up 4 weeks. Long
termor chronic treatnent is assessed in 12 nonths

Reﬁﬁ%ety studi es. Patient popul ations includes primry
=—tnsomia patients with age range 18-65 yrs (adults)

Twesthdes ianduRavents Siferlary iAASEa aRd lrgﬁ@ﬁﬂﬂgt%g 'yctjg1 zlsing a phase

eval uated using a clinical abuse liability
advgjae) madel e idemonsitptadathategabox adol titnpranies lsibepwadintpeanice ds measured

I L e T T T
wakRhasess adéABeey BREE! nuddser 48 Wﬁ@rﬁﬁ'ﬁseg?teg I'égé;?p QRA%G98la1 sleep time.

gFroves sleeﬁ mai nt enance as neasure
o dhe sdinisph sitRPB@Eclu@hg ep phase rddyaacec modsl ireAsaithgdsubjects also

[ t . .
deme()lrltstli]zﬁéd (t)kflat %%Ej%gtg peG{‘CSCIVG this effect as decreased wakefulness. The effect was

i
Dat@

observed at doses as low as 5 mg per day. Furthermore, gaboxadol facilitated sleep initiation
in studies conducted using primary insomnia patients and subjects in a phase advance
model. In these studies, the effect was also confirmed by the patients own feeling of the
sleep initiation. Based both on PSG and on subjective diary recording, gaboxadol doses of 5
to 15 mg are required to achieve effect in adults and elderly (gaboxadol was administered

from %2 hour before bedtime up to immediately before going to bed).

Moreover, gaboxadol induced a dose-dependent increase in duration of slow wave sleep
(SWS), that is, stages 3 and 4, which is considered the deepest stage of sleep. The effect
ranged between +15 and 46% compared to placebo. The enhancement of SWS observed in
the EEG was identified in the spectral analysis as an increase of slow wave activity with

similar effect range as described above for slow wave sleep.
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wakef ul ness after sleep onset, nunber of awakeni ngs

after sleep onset or total sleep tine. Data fromthe
wa@ boosiossshiz st udy i ncl udi ng a phase advance nodePCT/DK2004/000861

heal t hy subjects al so denpnstrated that subjects

perceive this effect as decreased wakeful ness. The

ef fect was observed at dosesllas | ow as 5 ng per day.

Furt hernore, gaboxadol facilitated sleep initiation in
Improyeinest modajuimneetingtiomg pri mary i nsommi a patients and

TR RinR et Pt Died Dk Reretly byt dre D cRarion) Buatt (18-65yr9
prich&§linddehr®d pdiRBtsIDRRR oY élﬁ@tht%cal%%g%é Ppﬂ/ﬁn&[‘ DR IFourth

on subjective diary recording, gabo doses of 5 to
Editien, SMrl¥ -TRYhdsrbedn assessedhiney @ wekk phicebaccmtiolled pamiel

oo b SR bl SPan i 500 Vi b RELEES g
: ) .
L R N A e
fun@icam tirefinesshérehgyi adaclaznaierRatichts eesporges stersteageedin a diary in the
sl eep.. The fect rapnged between + and_ 46% conpar ed
evewaga%éti%ga 2 sé%ﬁ?ﬂg%ﬁ@}@t &sa%s@gwgé ﬁ@t@angt?r_e@ RROEEghour
bef%if@%e&ﬂﬁ@}. Mdr@@veh_r!ia}/tlﬁﬁe _ ﬁ%ﬁ Has ?gb?&&’ | ohc8Welll gﬁgg%ﬁmeehan

sl ow wave activity wth sim effect ran
disabddity scdde (e hBlmebar etral $9%6y Tha necasirerpnt offalisabiitg fhteimational Clinical

aytinme function Th ayti me performance (used
Psy%mgo@é(ﬁll&umﬂtﬁ fggéé%}rre function) in adult

(18-65yrs) primary insomia patients (D agnostic and

Statistical Manual of Mental Disorders - Fourth

Baskdi bh meeklyDSddns bE didyve hasstivaembsaksisady ba cancdudvdeakat gaboxadol in
| acebo cantraoll ed parallel grqup, outpatient study.
dosg%g @W&%ﬁ’%&l&n Sty ae wlaxfie nstfarppics; esgettect is more

j 0 point Visual anal ogue scal e
profd\iiglggec.l eé“xgéélkgz ghald

uestions asked for daytine ability to
function, tiredness, energy and rel axness. Patients
responses were recorded in a diary in the evening on
the day after each treatnent night (gaboxadol was
adm ni st ered about V% our before bedtine). Moreover,
daytime function was recorded once weekly using the
Sheehan disability scale (ref.Sheehan et al 1996, The
nmeasur enent of disability. International dinica
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Psychophar antol ogy; Il (suppl 3), 89-95). Based on
weekl y nmeans of above questions and scale it may be
wa@orslossdesl t hat gaboxadol in doses 5, 10 and 1B@TDK2004/000861
significantly inprove daytine performance. The effect
is nore pronounced during week 2 and 3.Clainms 1. A
nmet hod for treating i nsomni aldn a human patient in
need thereof conprising admnistering to said patient
Clagms anount of gaboxadol per day, said anount being
effective for the treatnent of insomia. 2. The nethod
of claim1l wherein gaboxadol is adm nistered as an
1. T
S T e A e oo £ Find
adngnigiering o szad patient amamointtof igabaxadblysbr dbg seid anwiuht Being offective
& aﬁg%/ at 4. The method of any one of clains 1-3
or - “38565?%81‘“ is in the formof a pharmaceutically
acceptable acid addition salt selected fromthe
hydrochl ori de or hydrobrom de salt, or in the form of
2. Thhenethvd ¢felaimonwhernmhgativaide] issadniihiateret d3ao oodl dasy fane
of clains 1-4 wherein the effective anmount ranges from
2.5 nig to 20 ny, such as 5ng to 15 ny of gaboxado
3. Tl%ﬁn@ﬁ’d’d ofmy bHE o PBLARTL Of 2 FRY e?l‘f'%a Q&acfdl o%mcﬁ‘ an acid
wher el n |nsonn|a I's selecte mcirca an rhyt
addﬁioaespltpbrsamvﬂﬁempn hydrateserpwditadod enls/deise t o occasi onal
stress. 7. The nethod of any one of clains 1-6 wherein
insomia, is selected fromprimary, or secondary
4 TRty DB TRt il el i P orks
pharmadetticall§ acddpeabireddid aiddaﬁommlt eiwetedlfrath diats/diochloMderogi n
the patient iis selected fromchildren. 10. A nethod
hyd?Q_li’Forg’rdQéP]i g anherfﬁ‘F’?/ of thegiter 1P monollstte: or el derly

human patient in need

5. The method of any one of claims 1-4 wherein the effective amount ranges from 2.5 mg to

20 mg, such as 5 mg to 15 mg of gaboxadol per day.

6. The method of any one of claims 1-5 wherein insomnia, is selected from circadian rhythm

sleep disorders, or sleep disorders due to occasional stress.

7. The method of any one of claims 1-6 wherein insomnia, is selected from primary, or

secondary insomnia.

8. The method of any one of claims 1-7 wherein the patient is selected from elderly or

adults.
9. The method of any one of claims 1-7 wherein the patient is selected from children.

10. A method for treating primary insomnia in an adult or elderly human patient in need

thereof comprising administering to said patient an oral dose form comprising 5 to 15 mg of
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t hereof conprising adm nistering to said patient an
oral dose formconprising 5 to 15 ng of gaboxadol per
walaysnkssiei n gaboxadol is adm ni stered from abpot/DK2004/000861
hour before bedtinme, such as Y2 hour before bedtine,
up to bedtine. 11. The nethod of any one of clains
1- 10 wherein gaboxadol is a 3dlid oral dose form such
as tablets or capsules, or a liquid oral dose form
gabozadol pett deydvindreih gpbanaidobs ddmirtistered froncibomnil hgui befare bedtime,
u atient in need thereof conprising adm nistering
sue 3@&(8“&?8%%%?‘{%%’8?5‘? ?j{%‘é&form conprising 5 to 15
ng of gaboxadol per day. 13. The nethod of any one of
clains 1-12 wherein said treatnent is selected from
11. dhempethask ofi any @at necibing 1-1 6 twdierebel patogaddd s bsleBér@Pddse form, such
.. The nethod of any e of clains 1-12 wherein said
as tfl‘liz’llgtﬁtoﬁﬁ?ﬂsufeé’ qr%@ﬂé%?ﬁ%f??%&?%m. 15. The nmet hod of
any one of clainms 1-14 wherein said gaboxadol is
crystalline. 16. Use of gaboxadol for preparing a
12. denticthadwef improvingrdag tinregfuhctiominy ia a Himganpanen ipakéEihereof
wher ei n t.he nedicanment .is an oral dose form 17. Use
Comgris Bisteripg fo $aié patienh gn qrahdenedar aemprisiag S ¢e 4 mg of
gabfaR] hrdryf or inproving day time functioning in a
human  patient. 18. The use of any one of clains 16 or

17 wherein gaboxadol is in the formof an acid
dition salt, or_a zwitter ion hydrate or zwitter ion

13. T he methadeot any onerpclaises i 2 agregnundreaimaniys salscted from short term
Wea%%t%&t&ﬁ%@?f&hnitﬁab %r%.he formof the

pharmaceut 1 ca acce |l e acid addition salt
sel ected fromthe hydrochloride or hydrobrom de salt,

in the formof the zwitter ion nonohydrate. 20. The
14. tbg msthodiaf agy, ene,ef @pimisnls 12 whewingeid paimnics drigdem (reatment.
anount ranges from2.5 ng to 20 ny, such as 5 ng to 15
ng of gaboxadol per day.21. The use of any one of

15. Thainretholieof 28y vhesfdlainishie | Mabear®id csbRRdd] $€&yaRlline.
ef fective anount of gaboxadol, said anobunt being from

2.5 nmy to 20 ny, such as 5 ng to 15 ny, e.q.
16. Use of gaboxadol for preparing a medicament for treating insomnia in a human patient,

wherein the medicament is an oral dose form.

17. Use of gaboxadol for preparing a medicament in an oral dose form for improving day

time functioning in a human patient.

18. The use of any one of claims 16 or 17 wherein gaboxadol is in the form of an acid

addition salt, or a zwitter ion hydrate or zwitter ion anhydrate.

19. The use of any one of claims 16-18 wherein gaboxadol is in the form of the
pharmaceutically acceptable acid addition salt selected from the hydrochloride or

hydrobromide salt, or in the form of the zwitter ion monohydrate.

20. The use of any one of claims 16-19 wherein the effective amount ranges from 2.5 mg to

20 mg, such as 5 mg to 15 mg of gaboxadol per day.
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2.5nm, 5ny, 7.5 ng, 10 ng, 12.5 ngy, or 15 ng. 22.
The use of any one of clains 16-21 wherein insomia is
W@ eososssds from circadi an rhyt hm sl eep di sor der BCT/DK2004/000861
sl eep di sorders due to occasional stress. 23. The use
of any one of clains 16-22 wherein insomia is
sel ected fromprimary i nsormit. 24. The use of any one
of clainms 16-22 wherein insomia is selected from
secondary insomia. 25. The use of any one of clains

] in the. patient .is.selected f | der | ,
21. 385 e SPB Bl oL ORURE 0 S B P miceihrni Sempisenab e Brtive
améune opgdbogiidol] aiBRh&GH: Beink M Q.'Sirh%foeﬂ) mé/suchis 5! §’%)0f5 mg, e.g.

any one of clainms 16-26 wherein the nmedicanent is

2.5 84 P s r/s) mgoEemEothd mauohlamet abl ets or capsul es, or
a liquid oral dose form 28. Use of gaboxadol for
preparing a nmedi canent for treating primary insomnia

22. The ast @fthial onobf e 6.2 MiBRIPAL:BRL is WELE] ﬂon;l%.ilgadrir%n rhythm

medi canent is an oral dose formconprising 5t
slecpdisgrdsis g sleen disprdlersaivierid staasiodalfstross. about 1 hour

bef ore bedtinme, such as Vz hour before bedtine, up to

bedti ne. 29. The use of any one of clains 16-28

23. Theusy of 28 ofle bf SBTNEIY-22 SheRA thsdBhidid LSt dER ' i i
The use of any one of clains 116§28 wher e]&‘ri] Sac?rgp%%arymsomma.
treatment is internediate termtreatnent. 31. The use

n ne of cl.ains -28 wherein said treatnent is
24. e BT o af HEHE L2 Bk Attt St elecian o Srosmeary
inso®@@iPri si ng an anount of gaboxadol being effective for
the treatnment of insommia. 33. The pharnaceuti cal
conposition of claim 32 wherein gaboxadol is in the
rm of. an aci d _ addi alf, or a zwitter

t I on
25. K% e o8 o Spt BRS rnpainiing para rlscted from elderty or aduts.
pharmaceuti cal conposition of any one of clains 32-33
wher ei n gaboxadol is in the formof the
26. Bhiwsved eny puadf glaissdeplawheeimchepaitai fsiselectedlffom children.
sel ected fromthe hydrochl oride
27. The use of any one of claims 16-26 wherein the medicament is a solid oral dose form,

such as tablets or capsules, or a liquid oral dose form.

28. Use of gaboxadol for preparing a medicament for treating primary insomnia in an adult
or elderly human patient, wherein said medicament is an oral dose form comprising 5 to 15
mg of gaboxadol to be administered from about 1 hour before bedtime, such as % hour
before bedtime, up to bedtime.

29. The use of any one of claims 16-28 wherein said treatment is short term treatment.

30. The use of any one of claims 16-28 wherein said treatment is intermediate term

treatment.

31. The use of any one of claims 16-28 wherein said treatment is long term treatment.



10

15

20

25

30

or hydrobrom de salt, or in the formof the zwitter

i on nonohydrate. 35. The pharmaceutical conposition of
wanrysoe31of cl ai s 32- 34 wherein the anmount of PCT/DK2004/000861

gaboxadol ranges from2.5 ng to 20 ng, such as 5 ng to

15 ng, e.g. 2.5 ng, 5 ng, 7.5 ng, 10 ng, 12.5 ng, or

15 ng. 36. The pharnmaceuti caI15corrposit| on of any one

of clainms 32-35 wherein insomia is selected from
32.\ plaasneggvticalyaompositios sontipsising en smovnt ol gebpxadioosineefective for

asi onal stress. 37. The pharnmaceuti cal
theglt)érg}%%egllt?f%ﬁowaany one of clains 32-36 wherein

insomia is selected fromprinary or secondary
i nsommi a. 38. The pharmaceutical conposition of any
33.de pbfrmdceitingl Ganpmitivnesfelaimt evhaepesboiadn] issn dr formlof an acid

e form_ 39 Th har maceyti.cal conposition of any
addgt‘i;oé Sc#t’ Y% e%?pgﬁ’a{ﬁ%%?r&‘ﬂﬁ?r%n Ftion is a solid

oral dose form such as tablets or capsules, or a
| iquid oral dose form 40. The pharnmaceuti cal
34. dbapbamacerticet campositivn affany baé ofcl8itns32-hwhericn gaboxadol is in the

fong%?%eapqa%{mécseuﬁcr:ﬁlsytaaclcéﬂtg{fﬁé acid addition salt selected from the hydrochloride

or hydrobromide salt, or in the form of the zwitter ion monohydrate.

35. The pharmaceutical composition of any one of claims 32-34 wherein the amount of
gaboxadol ranges from 2.5 mg to 20 mg, such as 5 mg to 15 mg, e.g. 2.5 mg, 5 mg, 7.5 mg,
10 mg, 12.5 mg, or 15 mg.

36. The pharmaceutical composition of any one of claims 32-35 wherein insomnia is

selected from circadian rhythm sleep disorders, or sleep disorders due to occasional stress.

37. The pharmaceutical composition of any one of claims 32-36 wherein insomnia is

selected from primary or secondary insomnia.

38. The pharmaceutical composition of any one of claims 32-37 wherein the composition is

an oral dose form.

39. The pharmaceutical composition of any one of claims 32-38 wherein the composition is

a solid oral dose form, such as tablets or capsules, or a liquid oral dose form.

40. The pharmaceutical composition of any one of claims 32-39 wherein gaboxadol is

crystalline.



