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WD 2007/ 102058 PCT/ | B2007/ 000458 ALPHA- 2- DELTA
LI GANDS FOR NON- RESTORATI VE SLEEP BACKGROUND OF THE

WO DMENTIOBN Probl ens with sl eep are preval ent weeT/Ba06#000458
See Roth, T. et al., Sleep Med 6:487-95 (2005). Wen
descri bing sl eep concerns, subjects usually conplain

of diffi cmmﬂﬂALmELthldmmlmd@k@romiﬂ\ﬂaél_faeﬁul ty 5
mai nt ai ni ng sl eep (DVS), of awakening too early in the

norni ng, or of a rhg&?ﬁ Sy pt os.
Hovvever a fourt h%ggkn% g%‘l BFQPSE to poor sl eep has
g fg int ast .seve {a? as no
fogPES LD alstpro il oitidee o Boun Bl 4. Soecihigigrasr-0s (2005).
Wheepesydd@ seas cdneerns, subjecsfusediheamglaiprof difficuite sittietingsigep @IS), of difficulty
mairféirg sfe@'p"@)l\z@?’Mf b%k@ﬁﬁgctfaé bes meﬁe rhd)rﬂhﬁ or &t 8@SbrhSiSHion & Ehe@@%ptoms.

HoufE el Bl U HEGH A oS et TR oo o i e ron
restqrafivéy sleqﬂ <NR&)eﬁtfeql@/thgﬂtmleeQ engyle haﬁ@eWﬁ?Sh'ﬂ@ orfunggptoring, or what
the SSAp\eRRbE@b& Uk light ire@eds! @HFbdNRGalityRRES Ao thinfefitp iPsycyiagie hédoBigtion,

Dlagﬁ%s?ig E%tétﬁtlcéﬂ?anﬂé? I : naBlsfr@%/rg 4{ﬂPedf ?&t a‘lékﬁsmnd?@f)%)in me

I ness, gener a nctron I
danH@"tS pre P%W?é@é”ffﬁ“%froéh%R '”‘P‘Wﬁélﬁr“é‘&’ gRigBstaried ép hryppming,
daytwerfitiges) daytioaslespinessp gerie@l inabilicyao fukdivn Inttesiaytiene &letnessproblems,

im paﬁréésjrm)c{w:‘%%d g?}()@lﬁearnd achQrﬁn% ﬁerﬁ)gﬁg?&:éa' Fal ﬁoé@%ﬁﬁc—ﬂlﬁé fr(;?# N k@ Sowever,

esg FQins gy ol s LY PN DA TR i 1 wes
demeaptr@igchm e |rny@yat|gmaj aydeqymiqw stoesccomprised efrov@R2500@individuals, which showed
that bt M gk Study)/‘;ﬂulpﬁlghoﬁ ReRshcedtIRS Aratthaa st 3"/J-af tRé ffdy b&ﬁ!atlon

expe? %r% X lt\lRQ Rh”o%ttlh cl Sglé Q)% dto?n@co?gls Eémel\lg?t M a({)fﬁg o/ll"/tclizI ﬁ’n/ led 165:35-

experren
41 (0RAssi ¢ syn'pt orrs of DIS or DMB. See M Chayon, Arch
| niapha2-bée (dPBPIgarms adlp@b bind e preBsuBuriite bit calciim2gnnels. Published
u.s. lP'aQﬁt&@ﬁthtroﬁ NS %Wﬂo%s@eﬁ' o@?cr&&%e@%ﬁs éPtfb‘é(Hgtd%pr‘éésuc%% ks, as

I catlon

el SRS SR S e G e PIERR HPT SRR sress
disonder, crapridigdmaistePD vagbus cambitktiprsetai agn ligand wih g esrcionin teapiake

inhibfdr3SEra For wltmé?iél&h\fégwon%ﬂﬁéhﬁihé’re WPlaRERisHoSE@NES or BHA
po%ubhgh ?%@Eatent I%gtlon No L@?XA&%@ES%% nges conqgréah?ns of an dc126 ligand

admnr's rons
and gpxclr gyarosipe énmPPOP@JSB*HGa‘PbQSPhPWFeEﬁS? e § SEIV) '“UP"OWOt ypedp treating
painsel ective noradrenaline re-uptake inhibitor (SNRI'), or

boht‘bhsl@H |§ §§t§rq AUpI[%‘%tloﬁ)ﬁlB ) 4/&%@&1'55 %Qstch twars %f cP/cIic aZGCJigands for

2004/ 0092522 descri bes conbj nat1 ons of an a
treatgﬁ 8 rgmy@ga o Ebrﬂwpgsqn | C@Co@ﬁa”mﬁ?@ﬁh B%dptﬂ%{rt yse in combination with a
humarheysgh batine®toe hasa arqyiehdsmérieDEVAtagogi i ibweasihg slowweveisteep.

Publlshéa). & Matent2pplRaHidA NoPebok/b FaeEr deschbesiind B8 or LPEL hé‘cﬁfgérQiQ for treating
e use of cyclic a26

Va”qus d'sorg £ F’%P 'ngtgl(%m"}yaqﬂ'a a?‘hb?%ﬁlﬁ gia or fibronyal gia and

a g@%é’t@ﬁlutsaﬁﬁtefd |A§@J'P%f@f‘ NO%%P%"H%@& WR0PHO126hA5idpsetieghhamino acids
that ihd t tr@ a2 sUtBt of EasMnhicHaBMeRRINE are lusdil FoR BeHh@vdntial Reride BRstem
d|sorégrgr et agogue for | ncr eaS| ng sl ow wave sl eep.

lished U.S i cati on No. 2004/0186177

deSEiFHseS-& ﬁ%tefejéep‘ﬁ?ﬂoaelfa 8109%0251%‘@3 Fesgarra dherst ofoydiapidigands for
treat®@ ing@mricous di sorders, including fibronyal gia and hot

fl ashes. Published U S. Patent Application Nos.

2003/ 0195251 and 2GmMrEASGEHRse bR ( 3- am no aci ds
that bind to the a25 subunit of cal ci um channel s and

ar ?hlyﬁgnhﬂn r&&és L{) nﬁﬁ%&sﬂ‘gr t&g%rn% rth ay{%%%eﬁwnl}or the purposes of

| SOr I cat] on
this '2‘(‘5’6‘3“130’3”1%‘1 %%f'” %sc"r"‘iabeé‘g‘gf‘ﬁ éef'ﬁ%d 8?””68‘% % A% SHPYYRYye not due to
difficfiltyrinitiaBigy s!qeg,aitfﬁlcqlglr mairgamng seep, or awakening too early. NRS does not occur
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SUMVARY OF THE | NVENTI ON This invention relates to
nmet hods for treating non-restorative sleep (NRS). For

wo b@7pemoposes of this invention, NRS is defi nedI/EgR007/000458
awakeni ng un-refreshed or un-restored. These synptons
are not due to difficulty |51|t| ating sl eep,
difficulty maintaining sleep, or awakening too early.

exclmyq&%ﬁ tHaQburQCs Hﬁmﬁé@a@&%ﬁ&a@?& ARnEERoldBR QT QCQ B8 direct

ohyeogR GEF s SR U SUPLT SO om0 PR DA altp HE @ sulec
or palantsiapdxbiyitscdinicadf fignificant @igtregs erimpairaAeidn @Pla'aocgwr@! or other areas of

daytmédbl{éﬁdmn@qmﬂo&d @repdreltfRr SlibRENES Bichojattivaly BRSIy8orntafaBk) difficulty
lmtlagngs$eeg é&ggorr d% altg%amka%ntgsslegp {gﬁ“sg%lnd c&&h%m tfwé %@r’ﬂo{gnrs in (a) at least 3

cupat | o
timegfwprkrforgrnatieg Qﬁflt 'eaatdymnﬂre functioning; ( b) does not
r erais nvériibri fieides b ieh6d birehtyig aon-rekipraieiskied iy albybject in need of such

treatﬂl%hty%ﬁwg’t%oao%m seQéJnflﬂlsqwnBthéra' EU [E%\llgteﬁe@ﬂ/e%l’ngﬁ';? o‘goﬂ)ound ora

i ntalnin
PhaféB@Fﬁ“B?ai'léaCP?PéabWﬁ‘bfﬂ“ﬁfﬁ%f ip w%efa*ﬁe a‘tmﬂ"%'?i’s(?f itg 86'8 |S.(f?@§?wéw’
f 010na agpettiobitle dFentidn dravies that thesvimipoundlis ssy-arminaeastd co p pharmaceutically

accegfagiglsggﬁergofnet hod of treating non-restorative sl eep in

ect |
e o RSN atoesbe i len ity ot P PEERPIE SR irie e plamacautosly
accepfablgselt togreci. conpound, or a pharmaceutically
ac aagthet RERciohink int/e_iiﬁérﬁgﬁiﬂwideis halthé €mpblin@ isGHEGABAIA dr 4 tHarmdc8utically
acce %leeS tﬁer n az2s ligand. 10 One aspect of the inventi on
E’ fat the conpound is a am no acid or
phéﬂ%ef@enepwhﬁ V‘Ve"&%‘b%?)‘@déb fret tB%\‘FZt)é’ ligaqd ﬂwmpw?ephfévmwa tor 14,

aspect the Q Igentl on provi ctecht hatoime conpound is
2

gabapen or har maceuti cal I'y| acceptable salt

t her eof g8 ot J laspect of the inyenationgprovides that
thec r.zegabalinR)4 pe8ltically 15
acceptaga @ salt &ereo&r. Anot he o€ eh the

i nventR o/ prowid& that thegE b Ii)dand Fs a conpound

offornrualo41A, H2N CO R R RR8 17 R R4
RO R6 or 13 RI0O RR5 4 R12 RITRT 1A or a

pharmaceutically acceptable salt thereof wherein: Ris
hydr ogen or la straight or branchedial kyl having from1

04 4 are each
i ngepéh%orp a%{e ll't%;"g Q?cept??%saﬁ%&%% E\L"%rﬁ; strai ght or
br &t Pxepaen wwst@ﬁht prioepcheday! he""agngHbHO ACHRY AUFBATA |
bemayd R14 d-410dch Repehdth®f deRBied RIPRJdRBen, ©0of Yranched alkyl of from 1 to

hydr Oxy gEt B%f?msa@@%&rﬁm oméﬂﬁﬁ%tbromme l'(l)yra%in)g‘iﬂ d¥c|nymethy|,

wher e| namibs, amhometsyl tifiughinetoyl, -b@gmcmgmé,l kypcofH, f-mqmog_zm 5 or
to 6 car bo at ons, _phenyl or benz%/ , and Rl to R8
are not (gﬁ rtemgg,q %,strﬁsqﬂpéerérpphed alkyl of from 1 to 6 carbon atoms, phenyl,

or benzyl, and R1 to R8 are not simultaneously hydrogen.
Another aspect of the invention provides that the compound is (3S,4S)-(1-aminomethyl-3,4-
dimethyl-cyclopentyl)-acetic acid or a pharmaceutically acceptable salt thereof.
Another aspect of the invention provides that the compound is a B-amino acid or a

. pharmaceutically acceptable salt thereof.

This invention is also provides a method for treating non-restorative sleep in a subject in need of
treatment, the method comprising:

diagnosing the subject having non-restorative sleep, and

administering to the subject a therapeutically effective amount of a compound, or a

pharmaceutically acceptable salt thereof, in which the compound (or its salt) is an a28 ligand.
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25 Anot her aspect of the invention provides that the
conpound is (3S,4S)-(1-am nonet hyl -3, 4-

wa@lovetiippss cycl opentyl )-acetic acid or a PCT/IB2007/000458
pharmaceutically acceptable salt thereof. Another
aspect of the invention provjdes that the conmpound is
a R amno acid or a phar mecaut i cal | y acceptable salt

t [‘@’Q? _Q.ipect-ggﬁn§ }ngm%pg ith_mréé c%lngéLﬁ]Q _is%@g&&édifgq%e(gts,m(hﬁagﬁmgthyn-3,4-

. [ -res iye s [ S N ,
amagE S et areed E SHBbINSE st pvavel = HimrBse el e toregoing
comgayhjsect havi ng non-restorative sleep, and

ag ]Emséﬂtll_%t)rﬁﬁduﬂcﬁs Dot Ngandd) Bﬁ(ﬁiﬁ&udg chriguARAsEdriBa b published United States

ective, a r

el A oSS EAMA by s ALEREH 25l
200544 |'.2ffg684 and 39{)3&)2@32“3{5,@&\«@[ as\npplisioryl ntgrostiosas Patent Application No.
wo B4J54|582007/ 000458 -3 One aspect of the invention is

.t( gg%%@?%goiag&}nqm %h% aﬁl??rﬁoﬁs%%,I.Sr)-?f:—%minomethyl-3,4—dimefhyl-cyclopent)./l)—
acetig peig ?T?f’l"%’9‘3'[‘%&’@'!‘??"9‘?"%“&??9”1‘%‘169338‘?96?“)’G‘QB 5‘6 Srit) syantigrer of 4-amino-3-
(2-mpthggraind biitanoicaciddprpdebalinpceut i cal |y salt of the

}C _Ofvﬁﬂgdié"fgr geﬁ%ﬁwg %&n%g;u&ar doRMBRAH Q@E agé ﬁgaﬁi?@eb w_hetlr]]er a particular

[ , i nc| ) unds descri pn,. i shed: ,

compgTE B sUOLEt HAEaem R D 8 o E oo ot oA sy & Bl
Chep(RTAH TRPFTBR A 996),(F0 Mpeis 0B 5M0!. Pa0uaro/1896/2%F 1248 (2001); H. C. Gong et al.,
J. MERY 34811323513 (2020Qhd R IGH 668, Ma Fhai30s3/ 6248249832002 Lsesl

' A nat | . P N '
comBndhihes AR Bty RS Ror @8 88D Y A tesaf v
0.5 M3 1e8S) - (1- ami nonet hyl - 3, 4- di net hyl - cycl opentyl ) -

ac etéfid caspatinds(ifbluderalidematabytieatly adcedtatieydojnplexes! salts, subiatbs, and
hydrﬁ’t%%_@ﬁﬁsﬁl asr %Irk@%réoﬁgﬂ?%&%%og%g%i%d &%grpgggﬁ]ﬁﬂérm,'i&mmng alt
oS RS TPOo- B STER ST oA P e B P it o, st
compagingermayl afso [be geihed witteothapagsniseincledingaentcthat @nhaneatrgp inddcing
effedd. 15d6h ddaRts RbiDdeSHEMBHIH, trplopRart dHidribhl FhssamNBlinisthradstislien as

diphé&%_ﬁ@iyg gy?dgorf.bltéﬁq% fl§ gOé(lj)IamiEé suwe/grr?aé?e, té)en(a#id i%ﬁ‘clepine%i\gr\ld 'non-g’él?wgggiazepine
hyprpkesr macol . 59: 1243- 1248 (2001); H. C. Gong of al., J.
Menbr.. Biol. 184:35-43 (2001); and NN Qn et aL, Ml.
Phar macol . 62: DEPAIMEIBDESTRIZNION O§ gHEIINVENT¢@Wpounds
generally exhibit an I C50 (concentration at 50%
I NDhibistdtreryiscahdiaateauis disdpdird Usds@8mitiofs e@ldl beldlv. Sopilobthe
w i Il '
550 L n RN DG 7L 8 ARG M 3k
attachpent &y named ofyuinpmegkaton or gequp PEAMSoer s, t aut oners, and
pol'Subeiitytdl’ grofipsransthdsh @rvenich one ercloniiydgygad dtomsdiayestieah teiplaged with

one @r%r@ﬁ@ﬂ@&@?&ﬁ s P groB & dVRIEd ThBEMieRdeGeddiérfonts are met and that a
res. Useful 20 conpounds

subst.anti al pure, or._m xt|
Che”H‘ﬁé\?y ﬁ%ﬁ%cog'é’o%‘gﬁ?ﬁ”'ﬁsé@"\ﬁet ﬁ’fﬁsd‘ﬁﬂ%]’ agents, including
agéhvodt” ertizpproxiniatelyd wherl usepin icenaetiomyith méasaraie ni@etipal variable, refers
to th @EiBdt&d Valé ofAfevarBdIedrand i valiss/dd tHeERBle thehré ittthe experimental error
of thg %g%@:{;f&h@ :(ed%%in%%tg%‘?ﬂc@&ﬁencé W PBr th &k BIG BNRRAD I \ercent of the
ydroc or doxy nat e,

o ori de’ am ne succl
indicpfath Y WHESYHiEIead non- benzodi azepi ne  hypnoti cs.
DEyL EelferOia SCHHPEH b clidd hiddicatbblvEidildsGblidHrddn te § ®arbon atoms and

inclu@éshﬁgrﬂg\, gﬁgi B6HyE RS by, BLPJLSQ-myﬁ, BT EndpeRs. def i ni tions
pr QA I!oxﬁ referse lo%Yl\('w—— q—-n,ewhgre ah({/‘?s defined above, and includes methoxy, ethoxy,
propoxy, isopropoxy, butoxy, 2-butoxy, terf-butoxy, and pentyloxy.



10

15

20

25

30

35

40

definitions and fornmul ae may include a dash ("-") to
i ndi cate a bond between atons or a point of

W(amoa/amt to a naned or unnamed atom or gr oupCDiB2007/000458
atons. "Substituted" groups are those in which one or
more hydrogen atons have beep replaced with one or
nor e non- hydrogen atons or groups, provided that

V a k2R 8Ikéx§ eieFs @8 TRk $—(09—eierc2ditbxf B abfindd abdle, GRERdIRS | Y
meth%kﬂg’rk& F&H&ﬁ%{?@q 8‘%;?0‘6 Vﬁ%&xgeﬁ'%ﬂgtﬁ%xgﬁgﬁ IE%“OQ&WP%@Q%HI "

onn
bUtOWéﬁEW’amdé’eFMﬂ’@’F?r G variable, refers to the
i ntjieradoedidVafetsao 8 toridoendtaringdoinencasieht biodialeht rudidaliet:cied from (4-
ammtorﬂﬁtaxcﬁf éc@% St ahlf gat-anﬂﬁoeou‘{}! @bc!’h)%@%ﬁ’?&%ééhwt al error

In |Cate

corﬁ?“&@rﬂ?@' TelfrseP § SPAHR 'iaﬁ‘gg ?‘n’é‘&?ﬂ"a‘S’F r%%‘ﬁ?'ﬁ"‘i‘tﬂ"ﬁb@@é‘ﬁ‘?
prop@”fOICt‘-?hle) -2-ylaod Game-praphnms acighd-phever is greater. 35

" ARk an('] ﬁfeﬁﬂ%rohﬁé rﬁéyr HRiugdibstiRlieddF abshGey W BHQ‘IVOQ:OIQIS b@ﬁbstltuents

sele:ﬁ%i?}?&%ydrg gﬁgboxbrcgbgﬂlkoxsf g%c&%%p;?&; B'E? ﬂka‘ a21d B{Iﬁ))ﬁyl Hre?erred
substit@érits ikdidg lone @mtbrpidgyts. " Al koxy' refers to al kyl -

m%rugjea’lrjé%;stég'mgﬁrnhlnﬁgu AVhEimarf nd i ncludes net hoxy,

I opoxy, 1SOpro oxy utox 2- but oxy,
t erﬁhaw%g&plly aaqqept%f%s ew-ji iL@%tefB:gS which are within the scope

of so@thé B3N AGME G disBle for4sé' lﬁ:mTtaoadllthd)q/tlssueeb@BJedtmlthout undue toxicity,
wrttaﬁﬂnké%r ic FdsBdrise, W B Rredbdiiersdrate WR 4 REQnARAERefit-BHEK ratio, and

oxycar bonyl, et hoxycar bonyl ,
eﬁe‘it'%egﬁr%l?)eﬁ&z‘if‘gei‘bgnyl but oxycar_bonyl 2- but oxycar bonyl ,
te threatnhmre(fﬁ(g/t@awg@my | allevigtieh, [paibiting ’tb@@rem%@h Y1 preveyting Aridiserder or
condRich @ whick kgh Serin@pglies; 0N GaYaEing) ANdvRGNARINABIAMEY @Edres@ bf, or preventing

one Spn%% %%Btofn@g]l glé\l( %sc‘o?c!e?gr Ehibhom (4- 5 am no- butanoic

-butanoi c acid)-3, 3-diyl,
r eSRAETNY E475rs tothe achefniEpating” @@ defigedimaed Bte'éa%ﬁpou nd
hathrog “erugraubstasded rectiveptiaraadeutoal iegédioht, f and khe(iBs, aafidr fooe compound
(e.g. thBé\RQé & tnlid ) afa % mu%niq 4 cé‘rﬂbd&ﬁdﬁp@dﬂ‘%ﬁ\@'ngm@@éb@)e‘) Hiafinay be

s. . may be unsubstituted or
use ETB@%‘GI”?SF&H?W{%MF’? 'E"fo 3 substituents selected
£ r Oiveragadticatyeffective posynt” obadrimralelksdx (he avritity githe drugaR@ may be used for

treatlﬁb b 6bjecdnl Ylay dédefld &l tk@waight Eﬁd@cge of tﬁdﬂsubﬂ;& aB8 tduteW BdnSinistration,
amoh oherﬁl%ggne or nore hal ogens. "Subject" refers to a
na ncl udi ng a human. "Pharmaceutically

Rt PERCoS (158 i Subpighegt ot A HUS e SRS o the crug, but
are atfervade paeenavlddialy itdetvescope  of sound nedi cal j udgnent

Su'éxé\l%\larﬁ Jr%uve?r@ réf&s%oal?\ @\@&%L%Utktﬁﬁbet Ihre”t 't ;Slugf] of Caic
é&afﬁgaaeu“zaiaonmaﬂﬂ" e COR e Eio & o0g F o pusitsfanfgsiona one
ormbenminmtSt o-risk ratio, and 15 effective for their
I ntmwghu&sepharmﬁcaﬁ&a| Bkagd T Soshgd e efirdl ddfage form™ and the like,
refer% a ?h\élrn‘% Ie&l%él corﬂp%s:p %{1 tngs atd{;nnlsg%e%q%g glﬁ)gaglf in ne%% oPtFe%‘Yn%n Ang 8enerally

may 6? inthe f?ré‘v‘é F%Fﬁgcap%i'elseﬁ?f’@fsl CARfaining PAMSER " ﬁr@”‘t'??e"qﬁ'td é@i\‘t@g%m
suspeiisjong) lpatpiied\firng, bnthe likee or nore synptons of such
d' ﬁgﬁ)ﬁcﬁ fhe @bm &)Qlﬂ&y Vshl(l:fﬂ Bre uséﬁl?@ﬁr lﬂgt; NRé q;cﬁfdﬁg E(Qnﬂobr%s %‘esented by

E':ltlﬂq_la f1ned | ate

formulh‘l ngula 1a,r c%rmfgixdgﬁe%plﬂcally aﬂqd\?govr?h%?mrgbﬁlam@ﬁuncally acceptable
complexgs, sdisesotvates amichydrates.| THese saltssifaiydeagid additionpais fiekluding diegcids) and

baser@ﬁH’ @Hé}ﬁlﬁcéﬁficaﬁ% ta%le:'acﬂ RekitfoR S M Rl uaeAnonﬂJQlG &0 ABREdYELEn inorganic

acids ugr? ésfﬂygrocrllcxic a0|d ni r|c aC| p%zspkonc acurjra sXIfunc acid, hydrobromic acid, hydroiodic

acid, hydrofluoric acid, and phasphorous acids, as well nontoxic salts derived from organic acids, such as
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used for treating a subject in need of treatnent.

"Therapeutically effective anount” of a drug refers to
wo b@7geass ity of the drug that may be used f orPCT/IB2007/000458

treating a subject and nmay depend on the wei ght and

age of the subject and the route of adm nistration,

25 anong other things. "lInert™ substances refer to

aIupﬂah@ﬁ&wo%ﬁ%‘c%G@ﬁc échi@tph ysdb&ftdtébeik%ﬁolé s hydroxy alkanotc acids,
I oavayl re. otnerw

alkaﬁ%q@@&labo&ah%%/ql% qllﬂrgg? ?r\gégoma& f?ﬂl {ds eécr S”%tbﬁalﬁil‘a?ﬂde acetaté

adipetef aspatateobeanqats, hesytateshidssiopaie sarbdrRisapisriate sifaia borate, camsylate,
citrafeO BRAMbL) e@ﬁybtl’e @sﬂété sbrhale BmaERjiREtAS) @Iu@(ﬁna&n@ucﬂfonﬁ@ re

rex Rt o B frse o e BB EbB B e
isetiignaiegpctzie fng\eﬁtp Waﬁeh@esylptgénethy}sglfaéq n@m,\thalate 2-napsylate,

nicofi:d, FR&E @tdtmloxmma&itéte @Bmbadte bhdsphate] Aydrdgsh BiogshatePdil®ydrogen
pho%:‘;ﬁg’tle epglto%htg?n ea%lsc%f rate rﬁgatreﬂg @Eccﬂ&g tgﬁQ@ tgl]trgt\é tom)/e Pﬁlo}o@cetate and

capsules, s cont ar ni I'hg
xinofpgigg@ie- or granul es, |iquid sol ut| ons or suspensi ons,
patmhe&ceufldallympemub Habesalts |kaude35ntWBﬁlts(ﬁerltddéromdnam,tjntdislmg metal

catioMd] Gbh R amﬁa‘r WUhaiih@ earthrrﬁe?ah bemgn MRPel dseidddi @amsnemguiag@ metal
repr e$ent e or mu

Cat'@ﬁ@@'f" L4 ﬁ%é%ﬁssgﬁ]d%é maﬁ’ﬁ‘?ﬁ Uf"o(lyﬁ] %ﬁ%‘f'%@@uf F'Bg&Py) and
alurginoedt abb@mples pisligblesmineaintiede asgiiinea VA dibandy ¢tipthnediassine,
chlom%‘éﬁnesa{oﬁtﬁe Bl&ﬁ%é«‘ﬁiﬁ’e aﬁih%o&ﬁmet dl@ao&aillérﬁln& ef@édediai@e, glycine,

lyswhe N H\elhgél qiamme olab a{sx’ee Z%ﬁlct u édro%mt@ail% a{é Xlg n%%l%éﬂpe %or a

'on’ sa

discpseionet ysefkigpsi jagdition @nefeass gritp, Sﬁgsm«&@@em % {Peargapaytical Salts," 66 J.
Phafh.tSel C19(@0TT); sphaspdian bed \ilermdth, 1anbifook biPhamiadgutical Salts: Properties,
Se,&y&;%mg}z@?ﬁm d, hydroiodic 40 acid, hydrofluoric

, and 0s horous acids, as well nontoxic salts
der heféﬁc?“i“‘ii‘%w %S’Fﬁjﬁ??ﬂeéaﬁsc’l‘%’sbe PeeprRd naypsiord B9t 5%*89"8”‘9'9 one
mayRPEt 4 BROOTHIRODHEE: 1 with salappbribie @cidorase Ruite theclasibdsaltl Poe may

also@@écf@pre&zﬁ%m lthe%Hr*ﬂﬁJdn& bﬁf&ﬁ‘iul@h RANE dcictf bakS to laMEVeQRYcid- or base-
ed |0|c aci d aronmat i

Iabﬂngi %ﬁt a?f; igrou%l%rgo gpren 2 I c%)(r:]e grul gIJr%up aoit-ha grecur?or gdg%’lona(ﬂg op? may
conyerfc@ sgljef thewemaquad of fgmubétt@anoggtmk thegugh trm@b\mh@n appropriate acid or
bas®Erahtbih Contddt Wity AnadhEdxEhangerednn MFalidvingldeattion] arie@payheh fsaki@,the salt by

flltréa(% ﬁ ;?ecm‘ﬁ?ggsfwn%oﬁm?n QJ t}y %p%ratl t& e@g(EF fie sﬁtd Ry Jie@’;e@ ’of ionization of

unar at uceptat e, gl uconate
the 6’1"‘&@&1 VS WEgTR complefRly ioifed &%ﬁb%ﬁ%{‘fzé hi benzat e,

hy dihe cdrronndd eeciid oeat NBS may dsodxisbimudeiaedanddelyated forms. The term
sol@a){éEI HecRds gﬁ(de&ﬂér@@m plex o%ﬁlbmn@ 'ﬂﬁtcgmpciuﬁ@ bl e ol RdrébtRirmaceutically

acc%g%%ts%ﬁnéingec %S%EEY T%e Fekm pd 8{%\% solvaEetlh w‘uch the solvent is water.
Phagpaseyicaly am@pt&q @lvaﬁajnglpﬁedhc@e inyeieh éﬁe@olvgﬁ @gplpﬁjfcéoplcally substituted
(e.ghotw, @gﬁj&mﬁé}@&phat)p di hydrogen phosphat e,

py r1%9 p%pr‘&fs ‘Esedsté‘{?gé? ﬂhéﬁ%{/ alSd &%[ ?strﬁun-c?o %Sr'leﬂtactoﬁtple)((fs (other than

nate |'uor oa
sals TSP ASE D e cATPOBRACHELATE st £ AT PSS bergssnt
stoigddntesic onohsehipmettioamainis aCbrspleates of vrdsctyferimomdb alatbrsfes (drug-host

inclisibh |cb’t{4él&gs)'$ﬁ<§ @-crys?é%t 'Tﬂ@@iter%#é(i% c@lﬁ/ d@fhe@lagark/dtallf% complexes of neutral

molggghiﬂngguegtf b rll ?rghfn@d ?Péqftg?rqmguaqg ngrh%ov?l irn?eaa on8 Qbut cr;%uld also be a
compleia pf,a neuirahrmeleewn Witk)a, saltreepraxsialsmay Ivg preparet iy regitgrysipiizegion) by
recr?été]l&at(oZﬂ&)] solveaﬁﬂor b bityeicaIy BRirdih & com fonamPloganedf See, 6.g.,

O. %H#s%g r?d l\ﬁm ? eneg'\ C%rq rP'w” 8? -1896 (2004) Fore a general review of multi-

I am ne
comppRsnt qe@p'emsaeﬁ;ﬂ HelgRlian.ofj '%Itaﬁ’aﬁeﬁr %ﬁ@ﬁ 859 85 (1675).
di cycl ohexyl am ne, ethyl enedi am ne, glycine, 15
| ysi ne, N-nethyl glucanm ne, ol am ne, ,
2- am no- 2- hydr oxynet hyl - propane- 1, 3-diol, and
procai ne. For a
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di scussi on of useful acid addition and base salts, see

S. M Berge et al., "Pharnmaceutical Salts,” 66 J.
wob@rm2osol . 1-19 (1977); see also Stahl and VECTIR2097/000458

Handbook of Pharmaceutical Salts: Properties,

Sel ection, and Use (2002). Pgar maceutically acceptabl e

salts may be prepared using various nethods. For

ex aRkSencBd 8 co f a{}?é,}’ |g§ﬁﬂ'@tcorﬁp(ﬁmm%%l§f erﬂﬁlwdl\ %nc]-compounds
cesShidand gRR A ]S soPhERPE gl B ) Ba e e e B drodnas.
metaolitép ptamgdiseniersipndtademens theredfrasiyegt es aligsotapivellydabaiad saipdunds thereof.

or ﬂi}a&@gs lefthio! c@mBJuﬂB%tnh@ﬂtller w&aﬂﬁacb@gl@an)%v@ th=REn 0N
met%ghzegl gg'ag] (O Qé?"gcp cogYeirs%Hc 0 F f e%b"nrdg’ Ravn Ig@es%ed Plga?rﬁ%ﬁlopéglia? ?cgwlty
Pro@vg@mé pe grapared hyrenlrghvg @Pré@tlﬁe ﬁmcttﬂm"h@smnesa@m@pmaml@lcally active
com@élingk With “pro-afetiey ad dusebed) fot exaimdlet in Wi Bihdgdar, DREgEHNPFANGS(1985).
Examg% <9 Broﬁ@éé ?M\qlog%st%reoagkld? Hér v&ﬂ?s &%Xméoﬁ]{?dl olf é%u‘ffg ’P fo?rQLﬁa 1A, and

comgeHngit ‘i'eé‘ﬁ 'be%"f‘”dki‘fi‘mé“!/'a ﬁ@rsa%q'ﬂsﬂ'o'i! <5’a‘f"€9é@(P@¥y“‘f fRid & gnino fupgtignal groups,
respdeigele eFoofurthep disaasioranf gbdrudshee sal, 1. Higuchiaad Y. StelarPro-drugs as Novel

Dellm@h ek Xcs §Wﬁo§gmtsgr/s%|1glg%t75&%§@g' B;gbir%%g f -Brlgr%versmle Carriers in Drug

s used to treat
Desﬁﬁgggﬁat ed and solvated forns. The term soI vat e"
de Setitivtites” neferdd esmwbends foomgyl iexvospempadraiisigtianteé pheogrgsoogicklly active
comaaiﬂldso rEQarﬁ;Slesﬂ'ﬁH&le my@wa@twthy&adyl gécor@ﬁ@aﬂhamnﬁ\a@@ws Ndhenol, and

carbo>8/}|c ac*d d%nva(n\//sﬁ% 9&'2 of form&l tl %ormulaqx an%t anounds descnbed and named

in thegpaciieptien Davigl "I'e}hyb é‘é@‘pﬁ tt%rbqrveargm §%PE‘§WI Frinouefeny7Hd amidp groups,
respabtve}) t he sol vent nmay be isotopically substituted

(e Cg,rtam %&ur@g 988 REein q@{ %@ereol&ﬁer& m%@mése%ﬁ gounds may

r eat SO exi s

eX'SFﬁ?rﬁ’)’P'%ﬁ'éaé‘“‘('?ﬁr?ﬁggari“?ﬁ.‘(‘f? °°§‘8‘|’”t”§s) arrfa'xtg@F 9%&“%85“% (RRAFhesand racemic
sampleg), vhitndepanding oy thg)elaéivecbxeess biwag enaotieneo biveanoenip e n@mtle, may
exhlalf &m&i %ﬁ t de'h st&éo%brﬁ&h Q\m%h Eﬂe%oﬁlgup@ﬁ]ﬂpo%ﬁt@é tﬁlhbﬂrﬂgéeﬁ Ipfossess a

ster o] n|c axs ne, more ?ere enlc centers)(lrgee chi aF g) e(r:(lzo"flnt ou ay be
8? h ? I ncﬁ on comnp eXes COo-C

sterqqﬁsgmpramaéqfe agt&nirtay magaq |S}WCW@(}&F‘@@GI§SWWW l@pwn ia‘sedlasteremsomers,
may®@ BRitafor @eniraf (comeditt Hodstereog@riceitbrd). TROAdIIde itk Fesdantaihingiirealkenyl

or cﬁ%’g??%pa%gﬁét E@/Fraﬁs%r%@ Igtenegl n?e%’ Qje E tslb encIr 0%915! s%ﬁtamlﬁéjt(mo or more

stereogpnic cepigrsgip Vglptépger?wf Bé'n%? gﬁgqggac Bsiptqrrg?qe%(t:e% a corresponding
diasrepistradr! Udedsistatgd dbytherwiee clges (ead. | thrawghiusmof fstecob@0$, serebesnter

des&.ﬁm.l@yet@mééc@eé Afyhegrvamah E&h &da@s&@we@m&.dwﬂgtéf@éme compound
&ﬁ%%sog\f§ \%%r ﬁ\rg)g%e ??6 8953 (e q:, oeParglo%V\% Iglxtufeégh% enav?tlomencally

en"chQﬂ priracel®).conponent conpl exes, see J. K. Haleblian, J.
PharditomSet refebtd(sBhctuta GBmES tr(aﬂaQJ lercoeHtiBie Qid/216W26Ha By barrier.

TauP S%y ic l%}%%gs# Q&Qo%‘%ﬁgg r%,yﬂfkle th@? nﬁ %F&&?r?t&t%&%ﬁ%ﬁi&iﬁhe compound
°°”té'6?rf96 8’ﬁ’ﬂ§’ & %ﬂe'%‘tf‘f’w K§toqor QKEre HERH% ar ‘Ia??“?%é”"%’b%mf"l Whighjthgpompound

contgienaraadrhatic moietyude al | pol ynorphs and crystal habits,
pr QanH(gﬁds dedBbaPRrdi §§o inchid8 Eﬁmamtéally @&gpt'é@é‘lg&w v%rlatlons in

wnich &0 it ey 3p PP Y b s it T P g ass
diffegant freon thehatemia oeboihialis fourdin patire ysq’cchpa% suitalie fopihyalysion in compounds

inclUudB,téRRdr ple Botbfes \6F M@rogéH) Sl&h leméhBVI%rébtda@s &t GarBeNIRRH BEIRC, °C and
e Q%t\é%egg)f gﬁ“dygnrl %gchpeﬂafl gﬁ&@lll QS%lo & of %% n ls#c}ﬁ as 158[‘@ rlr!)glso rg%%pes of
repl aci ng F e tunctionglitié

SU'thSvrSé%*b'*ﬁt 91 ﬁ°tﬂﬂ?é|°ﬁfh’€'éﬂeo§j’r’*é%1 'SatquS\PéCh"’é‘B?rﬁHﬁDﬁas Cb\/?'%stompes of

"pro-noi eties" as described, for exanple, in H

Bundgaar, Design of Prodrugs (1985). Exanples of

prodrugs include ester or am de derivatives of

conpounds of fornmula 1, formula 1A, and conpounds

descri bed and naned in the specification, having

carboxylic acid or am no functional groups,
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10 respectively. For further discussions of prodrugs,

see e.g., T. Higuchi and V. Stella "Pro-drugs as Novel
wDedoraea0y8 Syst ens, " ACS Synposi um Series 14 ( 1BGB)IB2a0mA00458

E. B. Roche ed., Bioreversible Carriers in Drug

Desi gn (1987). "Metabolites” refer to conpounds formed

in vivo upon adm ni st ratl on-@f— phar rracol ogically
oy b 2y 1 SUE ohAte PRI AP THGPy SID. MRS ol herapetc
advaragearebdtiog frow greaietimetetolicsiabilietor @camelamytﬁa?ﬁﬂis" Yo elifinat rgduced
dosé'g»e récfﬁfré'ﬁlr’én% J\Gdltloﬁélg &QM@&%V&\Q&%SJ dof l&%djnsa&@d H&ﬂiﬁﬂndsﬂnay

mco&%raﬁe J) rag %%ch\{,? dsaoltoye (Lf rﬂ nr 'uump i e n f&; wh|c§ maP(nécy useﬂFF\ tdrleg aXd/or substrate

tissyealispibutionstatips. &géﬁltta@mw@cmﬁwrmﬁ"we@éqp%wh ﬁér &i I yRygnd N, may
be USEIEN BdsBrol BMBOGETBogrRIEPET) sttdkRS& eRMITRIG)HubErateRyceptexdcsipancy.

lsot%?carw th%lle% ?ﬂ%ﬁds rb§ P&S%@J‘l?) sz%E%s@ &%[E?&H I&fjtﬁaseQiEscnbed elsewhere

enant acem c
in thg Sﬁﬁ?%’é%”s'”ﬁﬁ“ equaeﬁs%ﬁerw@"b'ﬁbeéwéeagémtat R3PE Of&@@é@e'sﬁ reagent.
onecompautids offfemulay gormaln ol ead compoandsaieyriesd anthyangedrabdiet and their
phafRbé ey a&kinthd é()mp@cég hsafd, %I\%%s%%"ﬁrd%tesV@blﬁ@b@é’s@essed for their

er
R TR T U B AP 00 B BBTEY o CERIeBpLY. ond th e,
to s¢igct &n appcjmlatgq:lqsagﬂ)form@j‘nﬂ] mute@baqmww@gonn@ymmmds that are intended for

phaﬁﬁa@étﬁﬁ@él §£H'Fﬁ‘éy5’be%5}ﬂahst§rfe@ ad'@Ystdling Br(HmdrpfﬂiB@Qﬁodu&M @hd may be obtained, for
exa Ie ra% gé IpC)wal\"rjs orl?l r 5 l((ap X\In suawsa re%}{taeﬁor? %B&Qlﬁ%‘éﬂéh freeze drying,

achi con
spradémr@r%eaporaphwymm m'WVWV% a1 ré@O EoHensY AYRG an al kenyl
25 ok caymlihds ugddablPeat NRS tdnede pedpsret! Biamim{nBteredliis) wide variety of oral
and ﬁgrgﬁtgrgf do94lk rfc§m§l MRuP9RIbR Lcﬁmdsoc.ran 1Y L(ﬁﬁHét@rgd Sﬂﬁ]ééﬁbrn 1 5‘ Qntravenously

or nore ereogeni c cente "
mtraaps%llaél}/ H&F@J‘%‘F%}P@&dg faee%lélmlrgrladtéxgﬁr@ﬂ)éprégtragentoneal Also the
compaumdedterésay inveitiastanrbe edsiontered biunhaiadian, &ir axagublepintranasally.

AddRbARY, We8mBpduB& cab Se Q:immﬂté?é@%@delﬂﬁﬁl WVh&I&E@iBIB@H&Sge forms, the
Gh.G Sf?dmula gA anoecompounds

actl\ferR?\%rrr]r}a\ceuﬂc:sgln%{eéj en% fersoto ecbm%oundﬁ)qf ormula

di'sctosur e
desgribpdand ig@edip rprsiieation aerve! pe @elsmf@mea@fe%% ?@eptwon'@lexes salts,
solvblaeyndaiyeraeach pure (e.g., enantiopure) or m xtures

( e hgaddn%ﬁ]@ﬂljié aQ:EQE Iph&@ugée%t[caﬁg%éﬂ{ni (?‘Abgdph%aE%&%MO%osmons include

truct
PhaymEESH RN PR BT G 51 ReuptasEP gy fuicr Pe g fronioce
powdgrereiiats pilly, tastiesreschalspuppaytotieskand diseersite gramfesp Acblgrearrier is

gen&r@l%l%ﬁh Y Edh pWQs' d’ﬁ@ otriGe GHIBRRED xcisiéhi) @h@ﬁma;f éIHo act far example,

as dﬁ%ﬁ?[m Il%?rlng ﬁ??"g] wl]ﬂe hpr?sr?fvag gﬁg%)lljeﬁ dsngte%&{)ga%eéxts ?{ an encapsulatmg
matefjab rif Pewdatsi the §arriesis a(@?‘bﬁb\tﬁﬁd Solidadieh jsipamiiiureayity the figely divided APY;
for thif&s, tbenrlsltypRBIBIITRE @At the ddrfies hanRaiRd ebdseary BindiYireperties in suitable
proﬁéﬁ&)hsaéﬂd%ﬁrﬁe/ac el in tmhsﬁb Ak sﬂzgéeiﬁeao”e at °m ' S repl aced by

atom c nunb an ato
DRl SRR ST EPEn AP AR a0 pije Bl igrep g weiont.
Suitated encipients Solidgreagnedilnt ctioeaté, oragnestimuddacate, lale, sgapleciergspectin,

dexdrif %ka%egeﬁue tra§ACEHH |n?ethyl'c§l9fo&p e&mf calbrRESIBeluSSES B 10dSmelig wax,
condilgiring KSRGS 100 S AL B8 1 SYBNL AN Crlydler R g by

encengylgling matrieligs g sarid (hat r(deg g gapsgle in wt‘g‘@ﬁf@ﬁe@e @@m;zqr)ent with or without
othe YhrfidtE, is itEUhd@SbyIairier, ®REHIP@Es Ahsdotibtdh wieit. T2URIB, @Fders, capsules,

35 SR S BLe AP B B SO o Ao

as 1231 and 1251. Use of isotopic variations (e.g.,
deuterium 2H) may afford certain therapeutic

advant ages resulting fromgreater netabolic stability,
for exanple, increased in vivo half-life or reduced
dosage requirements. Additionally, certain isotopic
vari ations of the disclosed conpounds nay

AN
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i ncorporate a radioactive isotope (e.g., tritium 3H,

or 14C), which may be useful in drug and/or substrate
W®2aG07862088 di stri bution studies. Substitution wahiB2007/000458

positron emtting isotopes, such as "C, 18F 150 and

18N, may be useful in. Posigron Em ssion Topography

(PET) studies for exam ning sSubstrate receptor

OC g 5HAdHENng suﬂ)p%gfoﬂ&# § %bv?iﬁftlh@b@l @.Q:th ggmg&tgéi& fdﬁwcub@ycendes or cocoa
S us S
buttegll%fg'g eﬂ%cp Xnnﬂﬂ? ,ﬁl-el S sger ed‘%omggeneo Ptr}fﬁ lrés ?y sérlnn%t € molten

osure-us I
hompasgeusixer isyhanppepdibto cenyguert sized mrldgcaliowsd taccwb Aod ta?setryé@i solidify.

I € 2igeid bharredRuIReS pdfiodfs@ichiid solutions) QUspamkions]dnd ediildions, which
com%r%npg%gzgrﬁqléj %%4]% $rg§9909§&9 ap&\%ﬁ@@ycgpﬁgﬁﬁdns aﬂg.l cf ;?gﬂaFatlorI]sthable for

vat es
paregiai! IHgEiPA Magbe fg'ﬁb'lﬂeﬂ NAIURLL'S %@m‘eﬁ%@y@}%ﬁ”?o"
bi aplaussitiotsisaigbleiur opbust c@the peapalrd agdisoivind thke iAPYin avaigr and adding
smtﬁ%falcbllgrlaﬁ’t@ fé&o@% Etlablﬁz}{'\g afd tﬂél%nﬂb"a%egfé C?osésj%& 'Aqﬁeou@@l@pérﬁ%ns can be

an a ria formand r
madg py %{ﬂ’r‘?fsf‘u‘@i‘ef‘%‘i"f"lfﬁ APCBHpBUNGYSEHS Malgrd SUt @W&@@??rcﬂ‘”the?c gums,
resirsjragtirebidse.cadiuro sebaxpyetivselutbse.and otheredspasdirgragetsal | i ne
or U@ém rpﬁ‘é?ﬁ’iHé:euWapc@hh%s'ﬁxonsad& ifERMe Bid %B@étﬁﬁ’éjwhldch%e intended to be

con ik Sy e (<l R oL P i st ol R s
liquid gpsagerferps dnclypmeplutiensagseneasions cand eigigns. Fhesedararatians PRZgpntain, in
addifth t6 e iAPI, ERSHAE NS rsCtapilings, biffees, 6ORROsHIS uEREeteterd, HiRpdrsants,

th.cklgggs gg}?%,lgﬁﬁgéeggagngq\eql[%d_ adm nistered in a wide variety

teral dosage forms. Thus, the
o SORIHEESCEHl GRmeRaianyt REERBN My FRPERIPTD A SuEh g, the
pharmatdugnatroipsdition is subdivideringomit desey containgaerro@iaeousities of the APL.

The §Hp§>§'§g@ REALSH Yo 2 ;‘)a@l’ie{g@djﬁ%?a@é“ lth\éapa&%\gé c%ht%ﬁﬂ& bibdr Q8 §itks of

s 0 £ B AP TG YRR, ATHTE P afaa ey dosase
form2@n Piei¢appukn telblel cachpieor dagpge lisrifsor & ann tseheabrioniiale mymber of any of these
in pdckyesmi.mal | y. \Wen describing dosage forns, the

ac l"I'|1 &uaﬁﬁ@&%@t&g génﬁ%ﬁéni ,n '}gﬁ"? gds? gFei%?lfoﬁ l;r%y Eé) vaqf Qc?or éd justed from

0.1 'ﬂ%@d 9 Aseding g the RarieHar ﬁppéﬁém g %m@ﬁcyﬁthﬁé?tq"e ‘éf’g’pf’q"?@f To treat
NRSp tha ditg Geaypidaiyed dinynistecsiepteadallyebetopedéme sis fos edatnple, capsules or tablets
cont&ﬂhé’@qeﬁg 391‘3 ﬂ)yan a4 h°1§ 50 Hé ﬁﬂ'& tﬂ)(prﬂ t2@0 ] %O@ﬁlb'%@ mg or 500 mg of

ar maceut | cal
e AR PG Pt oot S a%m%*@é el Getaeti sompt o
caFpitearagehtistuse dhe domp@indsdilized bl thedisslosed regiiiod magbé adininistered at an
mltlaij&%é?&%f E&hf@mi Gk to RENOEHRD $ng/kg @kilye A Slailyibsd rénge of about 0.02 mgrkg

to aboulp 1%u 0 ge § is t&&g F]elthg ’dossaygsplg)o%}eveq rrﬁ gsbe vgﬂkﬁ d%eﬁaﬁi er"p P lhg reﬁalrements of
F@é%rthessevqsvrv@f e congitien kaingdreaipre @’d thasamppindbesy ewi?veﬁ %tsfmmat'on

of tha b®per@6dage foda patidalpsieation Bvitbih the@kil o thefdria\noroma gasasg)@ndisient is
initiaaWAE SRaePdds gfe'é Vbt Y€ %ss %?rhh@&ptlﬂlhl%'dgée% fh@%brﬁ‘fg)uﬁcg GRErSafter, the

or an enca

coscgR PP a3 FIEPEn D1 PRI 61 SGHPER T2 pognoes s roaches
mxture with the finely divided API; 30 for tablets,
the APl is typically m xe®WPHt he carrier having t he
necessary binding properties in suitable proportions »
andhetppagtegamplais tnkedsinaipsiiwintive ardiaoositimgshd rdpeaeles sspecific

embamer& ahheearéseqtemn@hl YheGORL: ébﬂ{abﬂﬂg%&?féﬁto ﬁnef%mg@mtys 48)-(1-
g ul ta e exclplrents
am'ri"ﬁ‘(‘? hﬂdq’e %’B‘@@@@fc@ﬁ?@g@ﬁ%ﬁg‘% magnesi um st ear at g talc,

sugar, |l actose, pectin, dextrin, starch, gelatin,
tragacant h, nethyl cell ul ose, sodi um

car boxynet hyl cel l ul ose, a low nelting wax, 35 cocoa
butter, and the |like. The term™preparation” my
include the formulation of the APl with encapsul ating
material as a carrier that provides a capsule in which
the active conponent, with or without other carriers,
is surrounded by a carrier, which is thus in
a3300|at|on mnth |t Tablets pomders capsules

o o, o o - o o



10

15

20

25

30

35

40

-8 For preparing suppositories, a |low nelting wax,

such as a mxture of fatty acid glycerides or cocoa
whoiorae2058 s first nelted, and the APl is di SpePGETB2007/000458

honbgeneously therein, as by stirring. The nolten

honpgenous mixture is then pgured into convenient

sized nolds, allowed to cool, and thereby to solidify.

Li qui d pharnaceutlcal conp03|t|ons i ncl ude sol uti ons,
MEﬁ“ﬁﬁﬁﬂﬁﬁOﬂS and enul sions, which 5 conprise, for

}ﬂ%bﬂﬂi l\?r rgr[ndoﬁ‘l?zlég %H@I%&lf?t%’él‘ag&g &h\é&% (ff‘l@l‘:llé& 'nqn§enter 4-way

arations su arentera Fl( Subi
croaswr Hedyfwgp paitiegtogtio FY?'%E?GW%“%@”I%%&%H"@H%‘“@P Bppopuation. Subjects
WithQ U HoORt soPEHARE HFuiBRIents vera dnitially raradoized ipto tiwrstildy aslreesivad 1 of 4
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col or an avors

follow! By TiveRk vwrgRAY Reriad RSP e S%?aﬁf’é‘afﬂf@ R e P R R igpeie e
remkiing it eenksy edbh $9p @ weeksdolibwadely ¢ 1 glvaek cashopiierigdn Ewgn s@pject was orally

dosm %}E‘hd&i &89}1@ JHRL-8 b ! befo%%@ﬁhnﬁﬁmtﬂ @UWP@UNQTA & patdne tor 80 minutes

res| ns,

befggpﬁgy?wg} zﬁ’gﬂ'dﬁ@l qr BIF%?&% aglp]ke g g\fvéssal%mnésyegqed at least 2 hours after a meal.
Us e716GN@SIS ANROAIN CREERVFIRFSCLISIRY.- §P%Q9t3| sAies Ffafgr ‘E“o?t‘l‘déf were male
andRr ﬁcp?re ghdnP H§nlz‘/t\!fb't I‘H\‘erﬁélé‘s Heﬁ\feéﬁliﬂs dgés@f 164 yearviRdusie€ who regularly (>3

tlmqlséy\f?ﬁlag%i)lfedﬂgeszcﬁ?cf %H[\ ée?rg?he&ér E:) IJ%stE}tq nBBr‘gv?oldg hﬁ%éhs causing significant
disttebsjeriimpaitmsietdresobiol ¢P§Unamﬁla'u@.fé’t’@b‘F\BP’F%P\%ﬁaS%@b"@%W%H%”g the daytime.
an %F@I‘Gﬁl(ﬁﬂ DEAFETYIERAEUAMENS 'k ipimary Bidgoistomth@istudy was the Restorative
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amjnMUra sweet ﬁ% h Kin
RS@H-¥\h &plew fiy aspatient 5eppRRdQuiSPRT @335§’8|°UB?'P'P%73 TG QYL e gag wee
whitrigrgbr visBes dFkre tqidl acaraceratpontib geetepekishinent lererpw@lme?f%?émomcomes
end ﬁgtrgl %lre cgr%%@g;@ sERhBry. Igtafeﬁl%ﬁ |ﬁ<§k§i adfef event information, clinical
e e i ABOPOBP i 97RO B e ot g
theBludy.unit dosage form can be a packaged preparation,
t hesﬂméqm MBI ITRE F el AREITR St Gasauskd inlttesanafses of all

effi %g@r[oglteleggﬂom Slu %ﬂe ﬁ.ﬁl Apyggélﬁ%e?gong%m & anmuls@o?ects%g took any

n-vi SO uni t

e
stufionericetian apéwhe aeéﬁsqaﬁeéne s g lggst 1 pogt h@ﬁ"“e&}eaf%%eﬂ @%?neas‘i’ !
effitdc§/Bltfomearidble. TanPErdtivel Aapipsifet ivas eed lontrsitidf aratygesef certain
efflgen tﬁcon{e%n%m%gprgﬂkm Tﬁ%r—ﬁ%&&l'%ﬁly&g sefifidlidé@ all subjects from the

Fulb/a.ﬂ §|§ éﬁt vth aﬁlno@aie rﬁﬂortpboh{%ol éig\g%tl(g%s %otoco%’de??tﬁ%girn&@a%d 91re major
incjpsior/éxclusiar critepp bisessed pier @m@dpmléatlg@g@nga}or Brotoce] deviglipns,pg violations
as< 0L ARG Mndonligatibs. eF@eIrtlal &RSor subjectnogodksnchiyqat tesatnieyit (as a protocol

deg%lg%ﬁsggsg%%%‘% haf'ugost’mza?or}) %Bf I'?a];vg B%g %Ghéo‘m the Per- I£r9t5col Analysis Set. The

Safety Andlgsigget wggus,q@ in tty;(pnﬁlgses 7ﬁ5thqﬁfetgg_q%ga e gclarg% 8 ﬁfgall r:«mur’xméed subjects
whBthok 4QQwagmedicdl®0 my of the API. The conposition nay,

I f g?r%ll\er &ﬂj'frarva kiR 2oy SRR, BacR LRRE tr&é%ﬁ&ﬁ%b@éoﬁ\p&r@@fo%&eé&l Eor each

aclva ge:tﬁngrg 1 t%% hy Eﬁﬂﬁteﬁg%/wcﬁéhaé{ﬁ\ﬁﬁeﬁsi % reace 1{\ H’te true r%\gsgxs lforp this
entpint beiveed maagm/e(trfaatmbr@j @and gaceto. ﬁ’g;e chregmnﬂnyg qlt@matb(e Hyrothegis was that
thé@{s k Qirdi@hdelin thé\rErhéans PHR eh@@@ﬂn ek orab@el betie ©2tnnay! dogpared to

plaﬁgap %aéi\fgpip%rggra\g% Jo t¥?% ngr% nal awﬂg 99§ %ge@ ne t@l@&ﬁw&fogmzmg that the

orachiltpeftopremiting eHeaske dvapTaeoy hep SEARITER 0o BirAgere han 015,
t r em BASED ISURMAGRYP Thingimagiengpotiip thdsstudly was the RSQ-W Total Score at

the entd & ?acﬁ] QWegﬂreatHﬁ]eni &ﬁ%oo rTﬂlE @ﬁdpglﬂﬁl%g @ndiRbd asind@iihéaF Hoddl including
segugaess perpfl 5§ ieatypent as flxptilﬁaftf)ra,ta@a s%ef{:wugwgﬁug?ce &8‘2 gﬁénssubject error as

whi ch are | ess than the opti num dose of the conpound
Thereafter, the dosage is increased by small
increments until the optinmum effect under the

ci rcunstances is reached. EXAMPLE 35 The foll ow ng
exanple is intended to be illustrative and
non-limting and represents a specific
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enbodi nent of the present invention. The term

"COMPOUND A" refers to the alb |ligand (3S,4S)-(1-
waedoiomeshyl - 3, 4- di net hyl - cycl opentyl ) - aceti c BCT/tB208¥D00458

2007/ 102058 PCT/1B2007/ 000458 -9- METHODOLOGY STUDY

DESI GN. A randomi zed, doubl e-blind, placebo- and

active-controll ed, nultlcent% 4-way crossover study

ranmsfa&cﬂf\l;é:@gorﬁ)ét‘ EarFvae? 3@0@ %r% e&ﬂ@re@érqugs'ieﬁ a@ﬂche Wm%l of

at’i on

SrgEnER TS eecfénrf’?f@ﬂ%mege Tk BeeApE M s Bepapgmets and
90% dvefideheedyteraaisl(Qise foethe eldcebo- gcﬂusi’pdfjreatrreateﬁgqtﬁt werd QONRCEMIFINg the least

squgé S)mmpﬁpr@%%nd&@laﬂrgem 10ng, or pl acebo)
o ki 5, ) X B PSS oo s

were me@dtbatrp%memtmd Vidte remaining treatnments, each for 2
WeQ-J'@s&&ida%ﬂor%ry@ur@ose%%:ﬂ%ﬁ&lﬁ@ efi€dcy monb_iawhe analyzed with

moxieybelse st?twfacal %ocggurgs Fgr %ﬁg%%%%%%g%t\g %Shll']'l ﬁ))é)bﬂﬂgé sI\LE%ﬁI?%there is no
diatenaeind's B aTegRbebEa fHrECtyg 4N ?ﬂdd’@ﬁ?t{?r TiR wEetgndineqliginative

hypbth&@aiwae fHat thexd isaHiffertnsd ie the thuaihedrd arsfbvo? ofiiteLerclveariedtaentgompared to

p!acggcg L\nth 919 u gm ?ANQW%!):N)@% oﬁg-aldéi Maﬁvb%ﬁ%g\lﬂepends on the

e cted
direpfig ﬁ?ta%;ﬁgﬁ?mt bRip#IcEE] e tHﬁd"Feé*i?ﬁ Pk B'éeﬁ?%s ﬁ'fﬁf??gveé‘a%%“%? s
endp@rtSdecifien sl cormpatéans are eonsidired sesgndaryrexglortery3and each was done at the
nonﬁlﬁ%ﬁ(&\%le\@%:@st&@)’ rh@ﬂtﬁlbl@ @orﬁﬁanbﬁh d‘dﬁgtﬁ'@ﬁimg mh@y, at

dI glgflrsggogs%g f? %%?r\d%rﬁ{rﬁ%}%s onée}r% l“tliscjesc.glgfs veg it !:or sgci%ma oy/exploratory
purss e PPFIPple aFe-beos Sigtsiel Bronse B3 HRG oA Fog e Rimary endpoint were
usedl @YHnbINER:. theTbiliphE4Ied affftbdchleEVALUATI ONS.  The pri mary

en dp 0 h sttor.lsltlve tspaﬁéQ%shlo ?{g Mﬂ%&gﬁ B%&@I \A/e\éﬁlkl a\;]e%gg &§9Bal Score;

Cpestlonnalre € end of
each Qaﬂﬁ@l@oﬂﬁe@aﬂ"ﬁ@ﬂf ey l@EF'O"W@(D%Wa’ Bow, is a
patd efutidifpeichs AsSudékdtia Famas (M AF):@iobalAafguaddndex, Impact Subscale;

ref J e qP FveI é?é/e ngglganQS’@S&ﬁ%iéeg) 8ually;i ch larger values

of tha ore corre ter refreshnment.
Al | r Erashan fﬁfgﬁbé'ﬂfﬁcé'aéﬁpﬁb@@b?%@ endp0| nts were

co I”.Slt dened: meua Gdﬁbdhen@aifnﬁhbry rhgéical Corfirherd Sagmad watsigeSubscale;
even cli ues,
phy i 8 ér'tcaPélobat\ l {éssson of I&l‘s?ngfa Céléﬁ g{a%g gé& \é%

exam n
el ect P@t@aﬂéw@g'ﬂ@rﬁéﬂ@m@%@ cBiPe St dur | ng 20

t he study. STATI STI CAL METHODS. The Full Anal ysis Set
was used in the analyses of all efficacy/outcone

endpoints. The Full Analysis Set consisted of al
random zed subj ects who took any study nedication and
who had a baseline with at |east 1 post-baseline
nmeasurenent on at |least 1 efficacy/outcone variable.
The Per-Protocol Analysis Set was used for sensitivity
anal yses of certain 25 efficacy/outconme endpoints as
appropriate. The Per-Protocol Analysis set included
all subjects fromthe Full Analysis Set who did not
have maj or protocol deviations. Protocol deviations

i ncluded the major inclusion/exclusion criteria
assessed prior to random zati on and maj or protoco

devi ations or violations assessed after

random zation. Partial data for subjects who took
incorrect treatnment (as a protocol deviation assessed
after random zation) may have been included in the

Per - Protocol Analysis Set. The 30 Safety Anal ysis Set
was used in the anal yses of the safety data and

consi sted of all random zed subjects who took any
study nedication. For the primary efficacy endpoint,
each active treatnent was conpared to placebo. For
each



active treatnent, the null hypothesis tested was that
there is no difference in the true neans for this
we@napoo2ss bet ween the active treatnment and pl ap€bmB20TH®0458
corresponding alternative hypothesis was that 35 there
is a difference in the true _ppans for this endpoint in
favor of the active treatnent corrpared to placebo.
Each conparison was done at the nom nal alpha = 0.05
| evel (one-si ded) Restosttivasitiop Dnpptionyialis thepiv) 1y o
Ovumtegmm tting at | east one Type | error coul d be )
greater than 0.05 but no nore than 0.15. MODEL- BASED
oSt A3 buBbw SRR yduhokd tiSing bikiid theasay duie
T’Wﬁsﬁ lyvof SfsRurikl mﬁﬁ@:@e ehinR br rRR Gl @t e kridymdratasent
sfRegstngloyt Thties lengdididag. was anal yzed using a |inear

F%”;sd%uaﬁa@t s ? oL GReR bag biph T ey AR °°

I n-subject error as WD 2007/ 102058

PCT/ I I32 / 000458 andom f act Fir ord ,
d? ggt’;gu vveég éxpl i d an?;"f"gst ﬁé tth’"i’%%%"
£4m of = sigpfi canqgﬁe Pai gz w se cg.rrparl sSQMs
were made based on tHe—ft+rat—t+rnear—=todetr—-Thepornt —
1.elédzmat es and 90% copfi dencd interdals (CE) for tlHe
pl acebo-adj usted treatnment effects were constructed
24898 the | east squaides (LSHE neans @nd appkbpri at

‘ r rors. 5 | PTIME SU Y. For—each it@gm
z'a'hglag%t"qﬂ %{Score of the RSQ descriptive sratisti crg
s Wekiguzpr ovi ded by treafpent apd visita For 0 . O

secondary/ expl oratory purposes, certain secgndary
ﬁeﬁﬁﬁb@ﬁ}ﬂ@ﬁ{ﬂﬁ’él nts wekk analbbed witl nodeld based O

atistical ocedure For ch of these epgdpoint

@Sﬁﬁﬁ$£ﬁ'ﬁ%%hesis mg% that“~there i's no d ferengg
?I shffrt rUe means betppen thg activeqtreatngpt and g
pllacebo. The corresponding a ternatlve 10 hypot hesi s
swasudiipatit here is a differentke in tH8 true fkans in23
favor of the active treatnent, conpared to acebo,
INET¥he under st andi nBt t hat the dirddtion offthe -
one-si ded alternative hypothesis depends on the
direction of the endpoint being tested (i.e., the
direction of the one-sided alternative hypothesis is
endpoi nt-specific). Al conparisons are consi dered
secondary/ expl oratory, and each was done at the
nom nal al pha = 0.05 level (one-sided). No multiple
conpari son adjustnent was made. 15 Al secondary
ef fi cacy endpoi nts were sumari zed descriptively. For
secondaryl expl oratory purposes, appropriate
nodel - based statistical procedures simlar to-those
for the primary endpoint were wused to analyze the
foll owi ng scal es and subscal es: Restorative Sl eep
Questionnaire-Daily (RSQ D, below): weekly averages of
Total Score; Dayti me Consequences of Sleep
Questionnaire (DCSQ: Total Score; 20
Mul ti di mensi onal Assessnent of Fatigue (MAF): d oba
Fati gue I ndex, |npact Subscal e; Subj ective Sl eep
Questionnaire (SSQ: Sleep Quality; Sheehan
Disability Scale (SDS): Total Score; SF-36v2: Mental
Conmponent Summary, Physical Conponent Sunmary,
Vitality Subscal e; Clinical dobal Inpression of
Change (CA C): Status Score; and 25 Patient d obal
| npression of Change (PA C): Status Score. WD
2007/ 102058 PCT/ 1 B2007/ 000458
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RESULTS

SUBJECT DISPOSITION AND DEMOGRAPHY. A total of 149 subjects were screened and 58
subjects were assigned to treatment. Of these, COMPOUND A 50 mg and zolpidem treatments were
completed by 51 subjects each and COMPOUND A 25 mg and placebo treatments were completed by 50
subjects each. A total of 9 subjects discontinued from the study.

EFFICACY RESULTS. With regards to the primary efficacy parameter, the estimated mean (LS
Mean) value for the RSQ-W Total Score for the COMPOUND A 25 mg dose group (63.6) was statistically
significantly different from placebo (58.8) and zolpidem (57.7), and the LS Mean for the COMPOUND A
50 mg dose group (62.5) was statistically significantly different from zolpidem. Zolpidem was not
statistically significantly dffferent from placebo and COMPOUND A 50 mg was not statistically significantly
different from the 25 mg dose.
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little Sonme Vary Cornptetely all kilt nmuch 3_ tired?
W@&R070@2038 3 *4 De 4. Sleepy? U1 [32 ~ 3 D HECTIB007000458
in a good nood-7 (r)1 ~ 2 [33 0405 5, rested? [ 1
El 2 03 04 ps 7. refreshed_%_restored? Qt (r)2 0 3
04 ~5"s 8. ready to start the day? Eli 0 2 *i s
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. D 2 N N Y. -
siongedygliensepion asspedicey coURP I AR AR 2 mpose
(61.5nesstaitiodly sioniceetly siffereetfen zalniderd 67.75 IS sceregsanging from 85.7 to
87.6186 b gL b & fob Rk dTRdidative( g&oﬁ@ﬁﬁilmem@i AN dp the BatABS groups;
em t re. oml e S ..
nong B BN Rk R e Slfinchnf AR Rl B PHéott’ LR R Bges i weel
2, thedmppab Bdgeaig scaigs ware lspdiegicatingz law impagtdiom) fatigpe) gndsgstyjvalent goross all
treathheCGrodipis ItheeCONMPOUND R @oset weky notistltICAN. ¥igiRicShily TiiereMiffiom placebo. The
a .
Globdf E&fgﬁ*éu n&d& r?é%% \ﬁiéslgﬁ Fvnéall %Eith&rﬁ%%%%ﬁ@ﬁée I@\Xéesst It.é\}\r/%gl_aonts ngerved in the

COBRS g8 e BTN UA 5 e b RSP grrnt or
placebat! B4} iTba b scosisguaref statistivtllygigaifidahiiyrhigher féritter@ QVIRQRUNIDA 25 mg dose
(s MR&n %ﬁ@p%@glegwmcg&gég MF%@& d3.§)£é%d k5s WRasche bt Wbk 2 was
sty e vt gt eaes RO i B cobPERRRAZ8mg et 4
conpgyiep vitferiaogbes(413b tNo stafigticaly sioeitidantydifieregersfrom glaggbp were observed for the
Merl BhEPiyital Co0FBnert 8GRRSea BCthd EIVESIRING: 5idlicdldigéncB Bbm placebo

(00341 8tety f B we Btbls te BRI RS rpBeetioui®ee 01 o
statigicalyrRipaiiganedifarengespeperaiie CEME OUNBA.25 masnd PO 8g pses (3ftand 31,
respAiivklyPang blavebd (313) weieabsesied tethd §GICS ek 4. Gased on the PGIC scores, all
treafhhdnt &ﬁl)% Fei%réé‘drnﬁr%ﬁlci)@gﬁgﬂgﬁt%th FJ@gnﬁgs t@ﬁd@!ﬁnﬁ%ﬁ?&ﬁ@s. WithGegards to
e EXRSt PEID Sl £ e PORPOURR ATt reps S5herdlysgpgried bt
funciernagkan(whilerigkingpldoelsang 8 sihilerdevelT fustioning zs vdemiasingfolietmo

100) were indicative of good daytine functioning for
contilustdNg he treat nent groups; 5 none of the treatnents

Ve fhe B53Mdard, {52} M.l el SRt flb ol apdif OB, demonsirated a

)| acebo. For the %ndlces at. ) le In@act ,
poskipieag|ent et Fealve B pacaB ) LA WiepesigrafivseeR A e PRPSREndpoint
the R&@V§ udjpicemavae qutidifferieetiated &rom psebal The findirgstorrdetprigemy @pdpoint are
supbditd SRR ofl B8 SScoMiFya:rady palaibleft IAF & theftreatments were well
tolerS lce?'nr%ofsler(lz %Qt Ji\)érsg Ie:\]:efnt% rvv%rrzatrego{'toégrf%!ng%hepoﬂy s;rhi an (%l:rt]morp %ls f creening

FE1GUe 1 RAeX S oT R ePe PO "R CaIF IR HERE" G GAUPES
wergphsRIvediar IRRoFRIY valuss. Yitah Fign HeRsEETERs, ohEGR EesuliSOVPOUND A

25 ng and 50 ng groups (11.3 and 12.4, respectively),

butAsnetd is thigrspédificaint hngd titk dpberdedtiaiing,eimgdl® apiclacglobas “a,” “an,” and
“the( Tndy _@f‘egr toTJ‘ﬁ'llg@%th&%P{B %?Iumfyﬁf &ﬁ&{s'uﬁll%éﬁ%ﬁé Jogtgxt clearg indicates otherwise.
Thug,lfgrrt]eg(anlq p‘fe?petferé/nce {o% cgrrnpos%gn ct:on%inmg :’a compound” may i%de g%iﬁgle compound
or two or more compounds. All numerical ranges described herein having one or more endpoints include
the endpoints and all numerical values between the endpoints. The above description is intended to be
illustrative and not restrictive. Many embodiments will be apparent to those of skill in the art upon reading
the abave description. Therefore, the scope of the invention should be determined with reference to the
appended claims and includes the full scope of equivalents to which such claims are entitled. The
disclosures of all articles and references, including patents, patent applications and publications, are

herein incorporated by reference in their entirety and for all purposes.
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(LS Mean of 76.8) conpared with placebo (LS Mean of

73.3) and SDS Total Score at Wek 2 was statistically
waegnitélosaant |y | ower (indicating | ess disabiliPpgl/182007/000458

the COVPOUND A 25 ng group (3.4) conpared with

pl acebo (4.5). No statisticas 4I_y signi ficant

di fferences from pl acebo were observed for the Mental

and Physical Conmponent SunpgBgiies of the SF-36v2, but a

significant difference fromplacebo 15 (60.2) in the

megsur epen [ :

A 35 g dget B hles) Al BAEH Kiriey oo e AR
comprfsipa e migiglatng @i W@P@ﬁ@@§ﬁ%ﬁ/€é¥éﬁ“tt%%c‘h?‘,@%&ﬁf\%p%r'ﬁ%ce%a"y
acceptable 58l tAdiedl AeedmMO@1n0 béimgan shhi-2-detdigpeict i vel y) and

pl acebo (3.3) were observed in the CAdC at Wek 2.

Based o#d hénddGhderdie@ &Sm 128hhereirt the8dmPBIMd ig)s PERRO acid or a

reported mnipal | nprovenment with no significant
phari“@%%r‘f'??%?“?:ﬂtﬁbggﬁléﬁ%%f: Wth regards to the Evening

Functioni ng Scal e, subjects in the COWQUND A dose

gr ups earestradiageordingde sl Tpwhardy the ePMRQERSis SARRRAT!R M 3n
phamfatduBedlpdidesigabel sacebeotand a sinilar |evel of

functioning as when taking zol pidem CONCLUSI ONS The

a|3% L}'Sg"?‘ﬁ]é%nethqd accorcitinrg]; to clesnim Aj v(\j/herei? trr]xe Icompour|1d is pregt;ablal;n ora N
, -(1-am no -3, 4-di nmet hyl - cycl opentyl ) -aceti
pharg’aﬁ‘%’ﬁt'ﬁ%'y %fé SP'EF'%fagga positive treatment effect

relative to EI acebo in subjects with non-restorative

sl Sep oihe Methqgacepeding t@ﬁamdji: Wgerein hp gonppapnd iy repigpesieddformula 1 or
formo@IANOt differentiated from pl acebo. The findings on

the primary endpoint are 25 supppht ed dgy i m | ar

resul ts o, he ndary efficacy|pardneters. Al of
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diagnogieqrhepoiectadih pon-aEeraliye sletthe conpound bei ng an

al pha-2-delta ligand. 5 2. The nethod according to
claim1, wherein the conpound is a y-anino acid or a
pharmaceutically acceptable salt thereof. 3. The
met hod according to claim 1, wherein the conpound is
gabapentin or a '



pharmaceutically acceptable salt thereof. 4. The

nmet hod according to claim1, wherein the conpound is
wee@gatass n or a 10 pharmaceuti cal |y accept abP@r/s007/000458

thereof. 5. The nmethod according to claim1, wherein

the conpound is represented hy formula 1 or fornula

1A, H2N CO2R H2N CO2R RR RR2Z R1 R9 R6 R3 or R10 R 13

RS A R1sddkh corillpdhﬁd o@haﬂrﬁc@tlcﬁ\hlﬁd’cwmsblcabr’e&f as in any one of claims 1

t wherein: 15 R is hydrogen or
thm%&cﬁf it eqﬁegtme%t Pé’;\rﬂgﬁg e s'l?e of from1 to 4 carbon

at ons; Rl to R14 are each |ndependen el ected from
hy dPoge Hse Freampind gy haimagrufically 26£5R(ARe &%’* '?‘?’S%aﬁ gy o of lams 1
throaghr Afortheadrepasatiorpdi @ mekicarbenhtoy the tréatrormt ¢fmer)- -regfotativel sheep.
brom ne, hydroxy, hydroxynethyl, am no, am nonethyl,
trifluoronmethyl, -CO2H, -CO2R1 5, - CH2C2H, - CH2C02R15
-OR1l 5wherein R15 is a straight or branched al kyl of
from1l to 6 carbon atons, phenyl, or benzyl, and Rl to
R8 are not sinultaneously 20 hydrogen. 6. The nethod
according to claiml1l, wherein the conpound is
(3S, 4S) - (1- am nonet hyi - 3, 4-
di met hyl - cycl opentyl)-acetic acid or a
pharmaceutically acceptable salt thereof. 7. The
nmet hod according to claim1, wherein the conpound is a
(3-amno acid or a pharnaceutically acceptable salt
thereof. 25 8. The nethod according to any one of
clainms 1 through 8, the nmethod further conprising
di agnosi ng the subject with non-restorative sleep. WO
2007/ 102058 PCT/1B2007/ 000458 -15 9. Use of a
conmpound or pharnmaceutically acceptable salt thereof
as in any one of clainms 1 through 7 for the treatnent
of non-restorative sleep. 10. Use of a conpound or
pharmaceutically acceptable salt thereof as in any one
of clainms 1 through 7 for the preparation of a
medi canment for the treatnment of non-restorative sl eep.



