WO 2005/ 073237 PCT/ GB2005/ 000288 POLYMORPHI C FORMS OF
A GABAA AGONI ST This invention is concerned with novel

wopaeisyorea3phi ¢ forns of the conmpound PCT/GB2005/000288

10

15

20

25

30

4,5,6, 7-tetrahydroi soxazol o[ 5, 4-c] pyridin-3-ol in both
anhydrous and hydrated states. 5 The invention is
further concerned Wi t h S arnace i cal conpositions
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medi ci ne, and with nmethods for the preparation of said
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hydrochloride salt, and WO 01/22941 and WO 02/094225 disclose granulated
pharmaceutical compositions comprising gaboxadol in the form of the hydrochloride
salt.

As detailed in WO 02/094255, use of acid addition salts of gaboxadol such as
hydrochloride in the manufacture of pharmaceutical oral dosage forms such as tablets
gives rise to corrosion problems when conventional techniques and equipment are
employed. There is therefore a need for novel forms of gaboxadol suitable for

incorporation in pharmaceutical oral dosage formulations.
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thereof, there is provided2the conpound gaboxado
nonohydrate in a crystalline form In particular, said
crystalline formis selected from (a) form | whi
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cryst al (drferrgdvdrcids charaetertsed bataa dofay er dgffraeftom; speeirum in

abqye conpr.i Si t he .steps of ), ~dbSsSal Vi ng an

acil valias bripg Caker fag’rana‘égg‘ﬁl%ﬁi’e? ‘%Mtdge’r%“% (b) addi ng
suffici ey foRAIEWhRhRE SbrLeerBed bl ah XaR9WowdePdif@dtfion 4Pectrum in
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Ac @6ndiueg usiog & uKouratiatias pedtg epeakhas onpvemorool tHEr 24.7%and
pravi ded a nethod of preparing crystalline gaboxado
noﬁ@ﬁ&drate of formll as defined above conprising

the steps.cBfding fothiH %%%H/MTHe BveAGitha®ds bicdMedalhetRbd of
gaboxadol 1 n vwater; 25 (b) adding sufficient base to

pr pvépdeng cpistatiinezgaboxade] monol{ydyatagf fegmtlre defrag abiovgcomprising
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r edM ¥FR5P S0l i d. According to a fifth aspect of the

i nventi qf) difeNHend Sn Mi@YddHB6h saltEtdaBekab! in water;

(b) adding sufficient base to provide a pH of about 6.5; and

(c) collecting the resulting precipitate immediately.

According to a fourth aspect of the invention there is provided a method of
preparing crystalline gaboxadol monohydrate of form II as defined above comprising
the steps of :

(a) dissolving an acid addition salt of gaboxadol in water;

(b) adding sufficient base to provide a pH of about 6.5;

(c) aging the resulting mixture for at least 12 hours; and

(d) collecting the resulting solid.

According to a fifth aspect of the invention there is provided a method of
preparing crystalline gaboxadol anhydrate of form I as defined above by heating
crystalline gaboxadol monohydrate of form I at a temperature above 100°C at

atmospheric pressure.
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at nospheric pressure. WO 2805/ 073237 PCT/ GB2005/ 000288
3 According to a sixth aspect of the invention there

is provided a nethod of reparing.crystalline
gaboxaddiccardnliod %thﬁsﬁeﬁ?% tF‘? myentiesy theesds grogided gymethod of
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FQ&&H%)V%%n an acid addition salt of gaboxadol such as
t he hydrFec theoviotlanes of dany dionbls (gabaxadopt asfusedbergingrpters to 4,5,6,7-

hyd hl ori d ' ' . i d. l.i se
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potaskédgn: hydroxi de or a water-soluble tertiary am ne,
preferably triethylam ne), gaboxadol nonohydrate
precipitates in a crystalline fornpherein designated
as forml. The sane product is obtained if the
neutralisation is carried o [ aqueous- or gani c

m xture using sodi um hydroxilde a guse, preferably at
about OC. The organic co ghe mxture is
typically an 20 al cohol (e.g. n-propanol or

2,2,2-try I .§Gl ;
such as VHELEEAZ8 AR sl oA OLEOr R Koy aRich Rl or
N- riBidrybrgnifdedpiettoatdy die Hyddochibiriie) isydisobedm deter Tieneutralised
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Ine formis characterise X-ray
povatgstaltiné farmdier@n designated as form 1. The same product is obtained if the

neutralisation is carried out in an aqueous-organic mixture using sodium hydroxide as
base, preferably at about 0°C. The organic component of the mixture is typically an
alcohol (e.g. n-propanol or 2,2,2-trifluoroethanol) or a water-miscible solvent such as
acetone, tetrahydrofuran, dimethoxyethane, N-methylpyrrolidone or N,N-
dimethylacetamide. The water content of the mixture is typically in the range 30%-
70%, preferably 40%-50%. The pH after neutralisation is typically 6.5 = 0.5,
preferably 6.5. This crystalline form is characterised by the X-ray powder diffraction
spectrum having a peak at 11.5° (20). Other peaks that may additionally be present
include peaks at 18.1, 23.2, 24.9, 26.7 and/or 35.1°. The X-ray powder diffraction
spectrum of this crystalline form is further characterised by d-spacings of 7.6, 3.8, 3.6,
3.3,2.5and 2.4 A. This crystalline form is further characterised by a DSC curve
which shows an endotherm at about 108°C (peak) with an extrapolated onset at about

89°C, and an exotherm at about 248°C (peak) with an extrapolated onset at about
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diffraction spectrumof this crystalline formis

further characterised by d-spacings of 7.6, 3.8, 3.6,

3.3, 2.5 and 2.4 A This crystalline formis further
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peaks at 14.0, 19.0, 21.6, 2478, 26.7 and/or 27.8.
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! oscsrystalline form is further characterised by solid state '’C NMR chemical shifts of
17.5, 40.3, 102.2, 158.5 and 172.5 ppm with reference to a value of 176.03 ppm for
the carbonyl peak of glycine.

The above-described conversion of gaboxadol monohydrate of form I into
gaboxadol monohydrate of form II is accelerated by addition to the stirred mixture of
an alcohol (preferably isopropanol) and/or seed crystals of authentic gaboxadol
monohydrate of form II. Therefore an alternative method of preparing crystalline

gaboxadol monohydrate of form 1l comprises the steps of:



of 10.13% between 75 and 125C, consistent with | oss of
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spacings of 6.3, 6.1, 5.5,3.7,3.6 and 3.1 A.
Crystalline gaboxadol anhydrate of form I may be converted to crystalline

25 gaboxadol anhydrate of form II by stirring as a suspension in ethanol or other lower
alcohol for a period of hours at ambient temperature, preferably 10 hours or longer.
"Lower alcohols" refers to alcohols containing up to 6 (preferably up to 4) carbon
atoms. Other suitable lower alcohols include methanol and n-propanol, and the
conversion may be accelerated by warming. Crystalline gaboxadol anhydrate of form

30 II may also be obtained by stirring a suspension of gaboxadol monohydrate of form I

or form II in a lower alcohol, preferably for at least 12 hours and preferably with

warming.
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peaks in its X-ray powder diffraction spectrum at
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X-ray powder diffraction gpectrumof this crystalline
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° })rele)arlatqgg nfE)rI gx%rﬁptl]ee rn? scl)lfc’d gern%\é(l)hf or 11qu1d form, which contains one or
more of the compounds of the present invention as an active ingredient in admixture
with an organic or inorganic carrier or excipient suitable for external, enteral or
parenteral applications. The active ingredient may be compounded, for example, with
the usual non- toxic, pharmaceutically acceptable carriers for tablets, pellets, capsules,
suppositories, emulsions, suspensions, and any other form suitable for use. The
carriers which can be used include glucose, lactose, gum acacia, gelatin, mannitol,
starch paste, magnesium trisilicate, talc, corn starch, keratin, colloidal silica, potato

starch, urea and other carriers suitable for use in manufacturing preparations in solid,

semisolid, or liquid form, and in addition auxiliary, stabilizing, thickening and
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gaboxadol anhydrate of fofml or formll as defined
above, or any conbination thereof. Preferably, said 20

conposi tion contains gaboxadol nonohydrate of formll
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s usiesams irvestioranWhemyeferring to thesarsiormalstien tomposionsmse

30 carriers whic used.in
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MBGRRSdsiBrt ol tRatl th€ @rBpositinGnayCty Radityadubliividedriatol dqually effectlve
colloidal silica, potato starch, urea and ot her

c annit dosags firmalsheh gsdablaisepillnanebgapsles. uFiingolid preformulation
e(g{géqasitlogﬁg tﬁerr]l ssgéhk/f?ied uﬁg g}l it %éa% l&f% &Ré ﬁéﬁgb%ﬁ)ove

auxi Nicke g an

20@&{tﬂﬁ&%370n|f’@-ﬁ/ @B&QS/OO GRP8Bhe thmllmgmmgna@fehé ﬁre&fnﬂ invention.
perfunes may be used. The active oﬁﬁect qﬁ
| nEhetablets @rrplklfh@f the BP YR CRRIPPTHIN CABHSSSRER O Of r"%ﬁ‘ﬁe Compounded

;ﬂ%vﬁgf fdo§d rg%%mtt Qe @a{lfﬁ%gx%@%k Eﬁ)‘ﬂoné%ﬁfagt%n. URRExample,

the process or- conditrono I'sea or preparing
S Othedalﬂetrmqmﬂ taresnpgise lan aimet dbdage and srheutpr doseggpadmponent, the

23&4‘%&?4‘%@‘% SR TGRS AU L1 S Pgh B Brfeg RS can be

se GRIE 5 ﬁ{ Elterid RGEQRRCh §#6EsQS Besist AlsRitéAhtior @l the stomach and
ric acid, magneSium stearate, dicalcium phosphate

or pgmrs th‘annhemdlmronphfap passdntacioato e duedenym o, tg! be delayed in

coreR g A Nsaaretn S £ ol EERp Rk o Portngs. such

Pr gsedMald iAVIABTn @MumMRe Bf ptirBEdid &gdd dthiB®@es of polymeric acids with
preformul ati on conpositions as 10 honbgeneous, it is

neamﬂunﬁmma$h%§ﬁ@@¢W@Bﬂﬁ@?@ﬂ@éﬁ?dﬁgmﬁ@§ﬁéﬁsed evenl y
th h
Foug ?(ng Fl?lo %)?Prﬁl%g{glal? ﬁlguitﬂg flf&ﬁld%%ﬂ%)t%ﬁélghso&

nay be divi Ive unit
Pﬁﬁﬁmﬁ:@ﬁﬂiﬁllﬁ edeprabletaghbais or orgahk$om’edtspapﬁudtms$ theteos, and

d preformul ation
powders. The liquid or solid compositions may contain suitable pharmaceutically
acceptable excipients as set out above. Such compositions are administered by the
oral or nasal respiratory route for local or systemic effect. Suspension or powder
compositions may be administered, preferably orally or nasally, from devices which
deliver the formulation in an appropriate manner.

The pharmaceutical composition of the invention is preferably in a form

suitable for oral administration, such as tablets or capsules.



conposition is then subdivided into unit dosage forns
of the type described above containing fromO0.1 to
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invention. 15 The tablets ®r pills of the novel
conposi tion can be coated or otherw se conpounded to
provi de a dosage form affordi ng the advantage of

pr ol ongdtethasisiaph matsialsclen tisi fermulatin efzastivg ingrediiny ascan
ri se
?u%c%ifh n?qos?%ﬁ?gn% g?égplq%@nqgttﬁcgsgggﬁlgg ?natr}]le art, e.g. from texts
e m;f@dhm@ RedMAgtoh's ehﬁmmucarrs@ ctica (MackpPutdishimgc 9 Ope
separated by an enteric |ayer whi c%@y erves to eS| St

di si nt e§iryatdibine gaborpdo! srmRBYdals 08 2By d5ul iR 1ec0rdaacs Wi fhe
co Fﬁ)v%n@&{ 1stugefBFﬁ|Ztg%r%§ﬁk tteBinfertt BEtHE li'lggl%ﬁ %8119 Fanfi O Bﬁ’ucular the

A'variety of materials can
u S @datfr&ht sfudiforéerts enSceptilﬂger ameimrammtbyr@ABAauccteptor agonism.

materlalsmc di n anu r. of |
mi xt ur e 4CEPr H@T&ﬁlﬁgﬁ“&efg{ﬂ rtwrtm Vlg ﬁréf)élp g?agmgsdlsorders
Sh@l!léc ibl€ & elﬁl‘rﬁﬁﬂlody GRB AGELLP AR oMSRIBhPrising administering to

Conpositions for inhal"ation or insufflation include
s u an»encmtmm seadrth@ﬂsobmﬁmemc@mallu affestivgaowmpnbel csysig inogaboxadol

or Iven t her eof
S TR R Y
SU'ahﬁﬁirﬁeBhﬁfdmC&%hﬁ@ﬂds)ﬁeﬁﬂ@cﬁﬁ%&abl e excipients as
set out above. Such conpositions are adni nistered by

the or dhe mvena@rafurﬂwéspﬁowaieéﬂy use af erystaling galgxagel monohydrate

%}S?tf go Clu%ft% #Iearse gﬁggcp AE a of E%ﬁ]ﬁne %Bg)gzgiégﬁr}hya?ate of form I

f r QPYSIRVII GE EefttdCiBods) f&ethe mnufabmré @frmmbcabarﬁfnt ifor tedatment of
appropri ate manner. The pharmaceuti cal conposition of

t hdisordeansuseplible tRETelPEEPY by GABA o FFREPISN AL f or
| |
2005/ 07 b pRsElL Ba Bl S5t RReRih, o FaRaH 1ERsclifble o

f orandefiration By lagédion o6 GARAL veeeptngroempelﬁtng oalsand & subumts
phar maceuti cal conpositions are well own to tho
ski | | ed In a famteer gmbodigneyt of the pvealien thf‘s@}é?{dafsls selected from

Reni ng

e T R el SUSSaR A R allog,

in salﬁi@qﬂﬁlaﬁﬁ endHuhtingdien'Sdiseneerstdep Idlslosdemsafch las insomnia;

therapeutlctr atment of the huma Loand in

AP TBIS s OTTEe RO QT SEP e PeHLisCUapbr B dispigers such

angl LRk E'S BisBYse CRAROR Qme%ﬂﬁkﬁﬂﬁbordﬁc GRES G kemor; and
the invention further provides a nethod of treating

d| Seﬂtkder]sgsmmptl ble to anelioration by GABAA

receptor conpri.sin m. n '
pat i gnt %HE nt}eﬁ 83@8?%“?1%@?’86@@% %ralthﬁdl%?r]d%r I Iaeleep disorder,
amyy Bhrtiehlaf ¥Sthadal suBle aPRR%§IMomnia, chronic insomnia or transient

insomnia. Within this embodiment is provided the use of the compounds of this

invention for the manufacture of a medicament for increasing total sleep time,
increasing non-REM (rapid eye movement) sleep time and/or decreasing sleep
latency.

The compounds of this invention may be administered to patients in need of
such treatment in dosages that will provide optimal pharmaceutical efficacy. It will be
appreciated that the dose required for use in any particular application will vary from

patient to patient, not only with the particular compound or composition selected, but



10 nmonohydrate of forml or formll as defined above,
or of crystalline gaboxadol anhydrate of form|l or

woforan78137as defi ned above. The i nvention furt IRET/GB2005/000288
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provi des the use of crystabline gaboxadol nonohydrate
of forml or formlIl as defined above, or of
crystal |l i ne gaboxadal . anhydr at e of E rml  or formll

as alge Withahe s el adnypistrpionyHic e o Bespnditipp Briag teped. the age

for ?é E&l%ﬁth (e E;gk% cﬁﬁgu%ﬁtsmédiéﬁﬁﬁtdrQb@clﬁlQhets then being

aneli oration receptor agoni sm

parfdllomedadry themmhn[[mnﬂ otifer fdumrai whehthase sktlllaé ndﬂﬁcalrtd\(élﬂl Teco gmzc

is susceptible t |or on b oni sm of. GABAA

- aris BPREORT Srsige B bOBeR e RO ih i Raan
ngng; gept of the invention, the disorder is selected

fr neur ol ogi cal or psychiatric disorders such as

epi | epsw tyfa’s;akd%s mhshdiass@ﬁem aboutsyhg opioue hYmg aedadult person

Hunt i ngt on’ i seas di sorder.s such as
|ngﬁﬁﬂg %P h@W¥¥ﬁa %ﬁﬁ%?%%%?gﬁ%g?ing di sorders
such as t|nn|tus, vesti bul ar di sorders such as

Meni ere's di sease; attention deficit/hyperactivity

di sorder; intention trenor EXAMPLES| ess | eg
syndrone. In a still further enbodi ment of the
invention, the disorder is a sleep disorder, 25 in
paBkh@pledr - Prepaniiod of pHox ad mdnnhvd;aﬁemécﬁasmi B, chronic
insomia or_transient. insomia. Wth

hi s .
ermBoriluian ofi 2abexago) odRIIdgd X IS éﬁgé’ff&vuwagvaﬁfreated with
t hi t
| oo Ay AP SFRIVA ! 4Rl A ORE ol
(r apifdiraion anmd\wandriet) sleep ti me and/ or decreasing
sleep | at enc The coq&ounds of this invention

be ThEM-FY fd &ffga&mﬁ@?ﬂt m waw@sﬁrdsé at %‘Eﬁ“ttt?@a‘frﬁ%lﬁ (CuKa
b o
o FROIRSS: B0 (ORGPl PO [RGB B

regg&hﬁﬁﬁsé@@emse in any particul ar appl [ cat| on vv| [
vary from patlent to Patlent no

part PSGI terce derpesarieddetwesapgs end |38?1 Cs@pe%aa) uB@ﬁr affow of dry
Zogﬁéo%zgzévmgﬁg %%%ﬁm%&?bel?wal so with the route

tion, the nature of the condition being
t r g das theledget beawekncinatidt300%C Of0°€C einpamidemnd flow of dry nitrogen,
concurrent di cati an qr special diets then being
fo@P@Wé@wﬁ?gﬁﬁémﬁgﬁpgﬁtek&ﬁd other factors which those
skilled in the art will recognize, wth the
appropriate dosage ultimtely being at the discretion

of the att en@mjm&y@ﬁ@;ﬁ;@agaboxadol monohvdrate of form 1.
XRPD

Main peak at 11.5°, subsidiary peaks at 18.1, 23.2, 24.9, 26.7 and 35.1°% d-spacings of
7.6,6.3,5.7,4.7,4.1 and 3.5 A.

DSC
Endotherm at 114°C (peak, extrapolated onset 107°C), exotherm 255°C (peak,
extrapolated onset 247°C).



A typical dose is in the range from about 5ng to about
50ng per adult person per day, e.g. 5ng, 10ny, 15ny,

WO 208173287 25nmg dai ly. EXAMPLES 10 Exanpl e 1 -PCT/GB2005/000288
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Preparati on of gaboxadol nbnohydrate of forml. A

sol ution of gaboxadol hydrochloride (approximtely

10%/ w) was treated with sufficient triethylamne to

gi V€54 pH of 6.5. The resulting white solid was

col ; fld 224°COHnFGrthe el 7 185 (8 (
pom%géhglgf%%lgzfljo}n{)g&}ggﬁggrgh was recorded at %ﬁ 8%5( composition)
t enpevearin’€. (CuKa radiation, 3 to 40 (20), steps of

0.014, 0.2 sec per step), giving the results

sunmmari sed below. A DSC trace was recorded between 25

an MR, under a flow of dry nitrogen,

gi %owgt 0€ s summarised bel ow. 20 TGA was

carliied0aut 0bgt M@ehar@sl 72dpiNOWithroferaice Jo, a valdeef B/ ¢ 0oppm for
of dr itro i.ving the results sunmari sed bel ow.
Sur‘?h"ali'/%fg‘lﬁyl Bg{i(a(’ff%? “"B&boxadol monohydrate of form 1.

XRPD 25 Main peak at 11.5, subsidiary peaks at 18.1,

23. 2, 24 9, 26. 7 and 35 1; d spaC|ngs of 7.6, 6.3,

| :ihﬁgp oﬁl)%{(ig% g{np 4];%% re&%ﬁggg)g%%ggg@h@&% the %)hd by filtration,

PC—EB%Z}QQ&J WRAESRd approtinfatelWsDGbtirsl a0 ambizht tethpkafire.
between 75 and 125C and further weight |oss

(1 g e’gm?égw paveder diffigetien spsoigim svasmqoadestaa@@sﬁat}emmamre (CuKa
1 159. 4 1
1 gt 3 st lou s FB R ol BB b RASE

glxﬁhmgnwgyggg%e 2 - Preparation of gaboxado
nono ate of formll.
A DSC trace was recorded between 25 and 300°C (10°C/min), under a flow of dry
nitrogen, giving the results summarised below.

TGA was carried out between 25 and 300°C (10°C/min), under a flow of dry nitrogen,

giving the results summarised below.

Summary of Data for gaboxadol monohydrate of form II.

XRPD
Main peak at 25.2°, subsidiary peaks at 14.0, 19.0, 21.6, 24.8, 26.7 and 27.8% d-
spacings of 7.6, 3.8, 3.6, 3.3, 2.5 and 2.4 A.

DSC
Endotherm at 108°C (peak, extrapolated onset 89°C), exotherm 248°C (peak,
extrapolated onset 241°C).

TGA
Weight loss of 11.18% between 50 and 125°C and further weight loss (decomposition)
above 250°C.



10 The procedure of Exanple 1 was repeated, but before

collecting the solid by filtration, the m xture was
wOostonF/eeeB7appr oxi matel y 60 hours at anbi ent t erpgavGB200%F000288

The X-ray powder diffractitn spectrumwas recorded at

anbient tenperature (CuKa radiation, 3 to 40 (20),

teps of 0,014, 0.3 sec per step), giving the results
su 15 A DSC trace was recorded between
61 [

25, P50 ER0T L0 Sl 179t Py el G 9885 pom o

Outhckeiborgipeak ofigcMel (10C/ nmin), under a flow of dry

nitrogen, giving the results sumarised bel ow. 20

Summary of Data for gaboxadol nDnohydrate of formll.
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3 8, ks 3. aF&aagr@crme (2(50 @SCB&EhdoI) hed matdr (LOGE were
Sl?aé%%f 15_% H_zrtg?mé(fﬁ%) equ%%ga Wétg)f%?&%tm% 4)%90 ?ﬁﬁ‘ Koverhead
1lst118<% N@tﬂl&te rand Gowrat 1128 @l ppp4ratus h@&mb%éiltgthmpﬁr@%e (25°C). 5N

%@@?g% JHhe 9‘@5@9@) v)ﬁ@cl%ggéf N % 3@ mmutes at amblent

Tl Solid State I3C NVR
10 10fnmeras® a5d ghegsolypnsvasmgeddar 3 Orene bR é’é@lé" aé 59%168@’“11

g( G%K@(a%l RBAHRFate Fi Barhepys wpeak sMINgDMqR3emL5 1.189 mol)
anp

paration of hydr at e
oMb ISR ABORs pREERBE e o a1 eRee s §f s gossel
Watv@k nfalntZinkd aviesr €. Thegit)efithi ntaotion Suby lis caesfuly kemitbred during
eq i ed wth tenp iU -
st ﬁ} Hase clﬁég‘? wrtﬁ ta,cgflﬁré%éfl%l-lcag& ol(aE W‘Helﬂ lﬁ)ff Mé%g ?gertJ tso a'5 .5 the
15 ambyrérge retnperatumed qfpanddhe r@lwmlma@aﬁe((r@zn wag ngmually
€q d gechi®¥QH & 6/ wik Bb’ttaﬁ}%d atl“l e slurry was
ngis&argecgﬁgm'm %e% t he S(?I E)t | S d% 81 Y
30 fufler agwEfoB A e ANRISTS SEHSEOEY OB i S added dropwise over
m@@iﬂé{%ﬁﬁ&t fefpBradiblel Th sBurydwastagld withNtiNa@dof 238 The,batch was
1 ]éooled to 21n internal temp to 0 -10 °C and wet milled at 0-10 °C. The slurry was
20 allowed to warm up to ambient temperature (20 °C) and filtered. The wet cake was
displacement washed 3 x 600 mL of 30% water/iPrOH and vacuum/suction dried at 1
atm or reduced pressure under humidity controlled N, (>15% RH) to give gaboxadol

monohydrate form II.

25 Example 4 - Preparation of gaboxadol monohydrate of form II
Gaboxadol hydrobromide (100 g, 0.452 mol) and water (300 mL) were
charged into a 2 L vessel equipped with an overhead stirrer, N; inlet, and additional
funnel at ambient temperature (25 °C). 5N NaOH (31 mL, 0.4 equiv, 0.158 mol) was
charged over five minutes at ambient temperature and the solution was aged for 30
30 min. The batch was seeded with Gaboxadol monohydrate form I1 (15.0 g, 5 wt %).
5N NaOH (54 mL) was added over 3 h via a syringe pump while the internal

temperature of the vessel was maintained at 25 °C. The pH of the reaction slurry is
carefully monitored during the base charge with a calibrated pH electrode. The slurry
was further aged for 1 h at ambient temperature. iPrOH (450 mL) was added

35 dropwise over 2 h at ambient temperature. The slurry was aged with stirring for 1 h.
After wet mill, the slurry was allowed to warm up to ambient temperature (20 °C) and
filtered. The wet cake was displacement washed 3 x 150 mL of 30% water/iPrOH and



was added over 3 h via a syringe punp while the
internal tenperature of the vessel was maintained at

wO02b05l0733Bhe pH of the reaction slurry is caref @CiryGB2005/000288
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nonitored during the basel2charge with a calibrated pH

el ectrode. Wien the pH had risen to -5.5 the 15

syringe notor was turned off and the remaini ng base (-

2 Whguunalsuctian deibd yt 1 aths@’rradlg?@d pqummhéeréyamiﬁi@econtrolled N,

dr ed. The slurry
EQY“Sf g[r) gg/e%igéf&a%l I£§lh§at a F{;ﬁftﬂt enper at ur e.

i PrOH (1 86 L) was added dropwi se over 2 h at anbi ent

t enR@mdldss € Prepafitish Uf gabosadol agkeytirmetolifeti ¥ ri ng for 1

h. "The batch was cooled to an internal te

0 -10
c aneample ofihe peasiugt from Fxamplerh was heatgd i d 0 aéa%inaf,p@arlc pressure
Th éor ?& HBuk OTRIRL rg?% fvﬂgfp(ﬁff?atcH&? sé]e%g'mg)ofqﬂgregﬁl 1h§$<9fh was

€ was acenent was
O%dwdeejralt bt &ﬁﬁ)em Yot K uchdiatiorg B eﬂ4(ﬁt(2<—:|) stapsofad.014°, 0.1
reduced pressure under hum dity controlle _$>1. 5%
RH)se¢ pergiopd gitibpradd at 1361 ong dwrghes e H> 1, 267 pnchAdhe
4 - Preparation of gaboxadol nonohydrate of formll
Gaboxadol hydrobrom de (100 g, 0.45 2 nol) and water

( 3G afple ' PEepafdiidh @€ daioxbdolanBydraté@$ $&@in Hqui pped Wi th
an overhead stirrer, N2 inlet, and additiopal

at Aast@ao! thempeduat fipa Ramply 2 wanheaiedat(39 Grat at@légphenc pressure
158
e?rtﬁ) en%g) Pours ITR% }( P@ingﬁgﬁ({e ﬁﬁg 10y gﬁectﬂuffleom@g%flﬁng‘%%hd was

emperature utlon was age
30 rE@o?dedT;ﬂ@n@)@én@tbn?@ﬁat&%%d&ﬁa%mhn&iab&K)adﬁl(ze) steps 0f 0.014°, 0.3
nonohydrate form 15.0 g, %. 5N NaCH (54 8
\Nasseaddesmbp(),vgmnSphakSlaalﬁos?y‘W a2 pdtip n@\ﬁrslpéCIﬂzﬁeOf“ 1,5.5,3.7,
|nt}[g ’%ﬂ%l enperature of the vessel was maintained at
- of the reaction slurry is carefully

nonitored during the base charge with a calibrated pH
el ectrode. The sI urry vvas further aed for 1 h at

Dxanle 2 msensens f oahamadglan] e ajdempHiogabaxadol anhydrate of
dr over 2 h at anbient terrperature The sl urry
wa with stirring for I h. After wet mll, the
sl g Eymp1BSf Blelpu@@t bOEvwmiple 8 vas Quspiehd@iin etlempbarrﬂtsltmed at ambient
(20 ©) and filtered. The wet cake was djsplacene

Wagp;@gergtuke q_\%m?ﬁt &fheggﬁ%lt\],ﬁ sthfi s g)jl%ﬁtﬁji Rpgiltration and air dried.
OG0 ORI g

uce y contr ol
N2 (>15% RH) to give gaboxadol rmnohydr ate formll.
Exanple 5 _- Pre arat n of boxadol (ﬁrate f fob@
5 A sa‘h%i’"é%P Baut FEBWE’S? “%Ssa

at &Mﬁc@&ifﬂ%&gﬁédugpp%ﬁ AU BSD detector in the Bragg-Bretano (6-0)
geometry, run at 40kV and 40mA.



for 1.25 hours. The X-ray powder diffraction spectrum
of the resulting solid was recorded at anbient
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0.014, 0.1 sec per step),j3giving a peak at 12.8 and
further peaks at 16.1, 24.7 and 28.5. 10 Exanple 6 -
Preparati on of gaboxadol anhydrate of formll A sanple

of Qpi-hﬂ\fiﬁoduct from Exanpl e 2 was heated at 110C at

at nospheric pressure for 1.25 hours. The X-ray powder
diffraction spectrumof the resulting solid was

r e¢or de@hatompinireingaboxetiobmanoinyaratCukacnystdlliaeifom. 3 to

40 (20), steps of 0.014, 0.3 sec per step), giving

peaks at 16.0, 24.7 and 28.4; and d-spacings of 6.3,

6.3, 5. The3orfipounttacior@ing cBirh 1An al¥@@lige form selected from:
Conver si on of gaboxadol anhydrate of formlto ) .
gaboxadd) farmhy dhichds oliaradterised by am Xseaypioavdst diffjaction spectrum in

praduct of .Ex | e 5 was, suspended . in.ethanol and

st ?8 M e%t‘“%rgggﬁ‘trag‘%mﬂ g%ﬁ%?fﬁ?{eat 633 r’nalnght . The

resul ting eah IOwKRA iCHal R BY aif Xlrah @basr @fhclibA spectrum in
dried. I't's X-ray powder diffraction spectrum matched

t hao vafuet heing ColuchdiefiorEkaning @p&k at AF2°x-r ay powder
diffraction spectra were obtained using a Bruker D8
Advance diffractoneter equi pped with a PSD detector in

theg Bra e%&ﬁ))ém {RoRng B2 MADWAIEY is driiilaifihe 4Mo¥adsd
40MA. 86051073237 PCT (82005/ 000288 13 CLAI M5 1.

Thensohpdatdfdeioladuth isshatagigrisadedyi an X-rey pewvdgrdifiaction

form 5 2. The conpou ccarding t.o claiml, 4 a
cr SEACAT O GHFR B L PPN DAY B AAAR T s
characterised by an X-ray powder diffraction spectrum

in 20 values using CuKa radiation having a Peak at
11.45; arithe(chinpbardadcprdivg toteldim Tivhichas additiang!lpghagpcterised by

5, it BRree AME R oA A0 1029 RGN 814 b wio
CONPRIML: AL P16k H01 160035k pi PBrZhenblirlsdhyil Beakrofl witd. ne

gaboxadol nonohydrate of formIl which is
characterised by an X-ray powder diffraction spectrum

in 20 values usin hadl ag i L.NG: ak.iaked .
020 VS0, B4 AP, TEARLE BEFlgicd ron
addi ti ona) foymahafiaciseharagerided by an X-ray powder diffraction spectrum in
20 values using CuKa radiation having a peak at 12.8°% and
(b) form II which is characterised by an X-ray powder diffraction spectrum in

20 values using CuKo radiation having a peak at one or more of 16.0°, 24.7° and

28.4°.

6. The compound according to claim 5 which is crystalline gaboxadol anhydrate
of form II which is characterised by an X-ray powder diffraction spectrum in 20
values using CuKo radiation having a peak at one or more of 16.0°, 24.7° and 28.4° in

the absence of a peak at 12.8°.

7. A method of preparing crystalline gaboxadol monohydrate of form I as defined

in claim 2 comprising the steps of :



solid state 13C NWVR chem cal shifts of 17.5, 40.3,
102.2, 158.5 and 172.5 ppmwith reference to a val ue

woabosh7&303 ppm for the carbonyl peak of gl yci ReT/GB2005000288
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conmpound gaboxadol anhydrate in a crystalline form
selected from 20 (a) form| which is characterised by
an X-ray powder diffractjon SP trun1|n 20 val ues

usi ng cmaahasamrsa I iRy sltad spboRadaingvaterng (b
form 1 wWiaahhol b prfddci 864eth g%&@d@ypﬁ%f%bmc panger
dlffractlon spectrumin val ues using Cu

radi at i ¢¢) doHedting the pealking pregipetatsrimmaadgatelfy. 16. 0, 24.7
and 28.4. 25 6. The conpound according to claim5b
which is crystalline gaboxadol anhydrate of formll
whigch i g ﬁl@ﬁ{o@%tfﬁfélpﬁﬁﬁg &Y stalin&phifokaBOMES oS tifate GCoHANI as
spectrumin 2 ues uSing CuKa radi ation having a
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t he resé&i$ﬂb8%¥§mgﬁmﬁ ?gggﬁiedlately 5 8. A nethod
of preparing crystall|ne gaboxadol nnnohydrate of form

Il as defined in claim3 c isin s. of
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solid. 9. A nethod of preparing crystalline gaboxado
anhydrate of form|l as defined in claim5 by heating

crygt al |4 pRafRke ?éﬂ)@hn e 3hBoxatof hfidateddf f8rm II as defined in

tenperature above 100C at atnospheric pressure. 15
claim 6 by heating crystalline gaboxadol monohydrate of form II at a temperature

above 100°C at atmospheric pressure.

11. A method of preparing crystalline gaboxadol anhydrate of form II as defined in

claim 6 by stirring a suspension of gaboxadol anhydrate of form I in an alcohol

containing up to 6 carbon atoms at ambient temperature or with warming.

12. A pharmaceutical composition comprising, in a pharmaceutically acceptable

carrier, a compound according to any of claims 1-6.

13. A pharmaceutical composition according to claim 12 which comprises

gaboxadol monohydrate of form II as defined in claim 3.

14. A compound according to any of claims 1-6 for use in medicine.

15. The use of a compound according to any of claims 1-6 for the manufacture of

a medicament for treatment of neurological or psychiatric disorders such as epilepsy,



10. A nmethod of preparing crystalline gaboxado
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a nedi canent for treatnent of neurol ogical or
psychi atric disorders such as epil epsy, W 2005/ 073237
PCT/ GB2005/ 000288 15 Par ki nson's di sease,
schi zophreni a and Huntington's di sease; sleep
di sorders such as insomia; prenenstrual syndrone;
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restless leg syndrone. 5



