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BENZOXAZI NE COMPOUNDS FOR ENHANCI NG SYNAPTI C RESPONSE Fi el d of the 02
| pventi on $vepepaade This invention rel ates to benzoxazi ne conpoumdssamef ul
for the prevention and treatnent of cerebral |nsuff| ci ency, including A
enhancenment of receptB A JOMIPONITNIDS & ANGCINGG wor ks 2
relsp?n5| PI e for hi ghe[ ho[ der bemml a][ tﬂe i nventi on

rel ates to conpounds at are u of sc

rel ated psychoses, and depression, and for enhancing the H@Hﬁmﬂ@ mﬂ nory
in mamals, particularly hunmans. Background of the Invent se of
gl ut amat eFigld of yhrolpyentiont nany sites in mammalian forebrain stieoizates two
cl assgs of pos t SESuAbELL S gL as
ANPA i squal ap ot BReh | RO A R o G STy ARk BT s BEA P
ANMPA/ qui spteblia trsuffssapy, dms:dhgwnbaneeraemgf teagpeor fanctinviap ersyeapses 'asbtaienmacs ory
post - synapti ¢ n st._ep A r e

Vol t agu- depena B Hinet g P oty ohr RORE RS D en FIAER SaPpRer il e O
of hi ppoaa;aﬁxu&rneatnmmtce’mhmﬂh:@ﬁb‘aeretataﬂtpsydheseé,MﬁAdemesamhom}drfedermmg‘tast epsc
is by far the dﬁm nant. conponent .at st gl utamatergi c synapses under nost
ci r cunst aTTEREh OADBROIR BRMmgIaLs. BIrticyiayty f'y distributed across the brain
but imstead are largely 20 restricted to tel encephal on and cerebel | um
These receptors are found in high concentrations in the superficial |ayers
of neocorbkerqupdoithe lgventior naj or synaptic zones of hi ppocanpus, and ip
the striatal CcopdleR%se @gluta%@eratzeﬁmpyes bR s Rlmahmaliah ToBbRin kiR
324:160-164 (1984). Studies in_aninmals and hunmans indicate that these

st r uct ur edastspd PEBneRifgrERtope T besp clastes a6 uaally refererdsa as ANMPAYawtaualater g N-
substrat egehQp Qtawacw@ﬁtuh?n@eaat %Mim.sqmaewﬁapmaatmm

transm ssion” 25 in those brain networks responsib for a host of cognitive
acti V9t i eldepengent f@et aXERIQTM QOB SYNAPLE ereabld astcfpwgyh@m@ﬁtNMﬁ}fafﬁé@thheenerate
functi oni ofirent! i oRERSTitds Sf hphodalipB! behua!
per f or rran%%lgg é%oﬁtrl{ﬂlggﬁg\e%&aé&gcgﬁe g H%ﬁ% r(r)ermr); enco@?cﬁg&;% bR
Exper i menindicats thatlthe AMBA edgeptor-imbdiated faepmSQ isdby 3 the diminand corppytent BB

Resear ch, hat i ncreasing the size of AWPA
receptor- f#g%l ategé éﬁ.ﬂps@s&%@%os}té@g}ﬁ%& "enhances the induction of

| ong-t er m pot eAMERA regcptt(rk_ﬂ'@)tot dy?ﬂyldsstrd)umdaibtoes ihmbragelay inistead hes largelgngt h of
synanb: ¢ GaRtATtSielhBol LSRR TG oRBNH BL BURE Bl i@ LinkbinkBl ifuley P
known to occur urin earnin nds at enhance

functi oni suyenﬂ‘claAMPéks bg/mccgteut mrcactheofrﬂm:mgbosysaﬁtaaphastoahl@podaelplus;duct tatber of

LTP and t | tion of ta as measur
par adh grs e el Bpcla o REREhab 3745 4P AP RGASH s 1 [T e
91: 777- 78&11163515@ﬂ&%anshfdmate&hataiese stiBictures mxzeﬁ&ﬁplﬁ)dﬁer&fpﬁuaﬂ -b8fet)procBssasibl i

et al., P 994) . JUN 99/ 3469 [ US98/. 27027
Shors et &l P’°Y\@‘m%8§% Strgt H_’ﬁg% %eéb%%'o(s' La?e§e hoef" edlaqrajl "R osc
i . 15580231—t8&30bra(m AQREK) resﬁa’naibg:efbrehosabfcogﬁiyinammtiZQ 332-337 ( 1996): Arai,
et al.. JPET 2 27-638 96) ; nc t al., Internal. (e

Payohophar m 1 (e Faps 15 GEh wobsm MRS thafpntnceshs ARGHoP R o AN eseprgs
1997); | ngtlif&FSIgﬁhiﬁoaht begtlﬁltspfor h@&ll’e@ﬂuﬁlqzérfﬂ;ﬁﬁ}n% C’Sua’ﬁ&u%slﬁgﬂl)i alsafatilitade gfelﬁaii'ybl onal
Pat ent Application Publicatjon No. WO 94/0247S. T e | consi dey abl e
body of e é‘ﬁ&ee’@ﬁBW'ﬁ sfud i, spetpas; those pepotpg BY A é“‘{)lfy"ﬁé’rﬁafﬂf’ R C)é’axarrpl e,

conpounds séggt3- bd4qq59szE’dltdaéﬁatftﬁ&easmgtthe SENSTAMP ArétRploPMelifatedRyim@tis, and
certain drugs that dlsru t learning in humans antagoni ze the stabilization

of LPP, atespense(s)eabansgs @etndeérqnaf lgng-terympaientinden @dEy- dIPdea stgble Har‘tasel'@glzs A

possi bl e atémgﬁtafefna e ca.tafefarm)ﬂ%tft“tsb@ﬁeuﬁ@é Fﬁ&tlbmgicm atﬁv@a&a a typ AR th ScHIVPA
receptor was disclosed by Ito et al. sio 33-543 (1990). These
in the brain during learning. Compounds that enhance the functioning of AMPA-type glutamate

receptors facilitate the induction of LTP and the acquisition of learned tasks as measured by a
number of paradigms. Granger ef al., Synapse 15:326-329 (1993); Staubli ez al., PNAS 91:777-781
35 (1994); Arai et al., Brain Res. 638:343-346 (1994); Staubli ef al., PNAS 91:11158-1162 (1994);



authors found that the nootropic drug aniracetam 21 JUN 2002
(N-ani soyl o2y RYs54&l 1 dinone) increases currents nediated by bP%‘rﬂJs'eﬁ@%n
receptors expressed in Xenopus oocytes without affecting responses

yam nobut ghdr el NekredBAe:. 18811950 56€1965 ) K&)son ara1 NWDAufoe&eps 802S- 8oB(mtugsspn of
aniracetaminto slices of_hi hown to _substantia

i ncrease CRBEEes@!. o%V"‘I’Péﬁtné)}géB? ‘%%ﬁéﬂt‘i’& SJPJ?‘ETWté%@Sé]Igtg@* lLﬁ'éfhreé%]tl ng

nenbrane pRoRe! £l Rsyddophd. $1:15.9 9 E08); §9REH Jt@ﬁ%ﬁﬁ‘ﬁ’&ur@%@@ﬁﬁm @ohpnces
synaptic responses at several sites in hippocanpus at it has no

ef fect on IHEWKI ﬂéo@pt Weuredogy &1@85%6&9@?97% agd Iisermatiqna} Passn ipplication Bubthstiont
isn PRy 18:377-38l (1990) and Xiao et al., H ppocanpus

1 373: 380 1991 ) Ani racet am has al so been found to have an extrenely

rapi d onset and Weheatonsieckbisdrodpef exigdnceshomenmthatddlRyis victshbstratepp pament

| asting e I orallv-r

dr ugs. % %n%g {6%1 %Pﬁés%lﬁ%l%l%: éﬁi’ﬁnt@ﬁ%?n%ﬁ?%ﬁé%?&n?ybn {n%mxﬁ/atls gllaece?tam

likely todtulgi thuedlsreptbemmgmeMrerastagdﬁlm thie a1ghihivarikis oDILTRy, asitepbrtegitby del Cerro

O o050 1 anud oo Sostbealt1 51 AL ApGyPR P abboe i afopEra MR it

fol | oM ng fRearEd e AMRRIRCEitsT Wl di@TostdbyeTBNS., J. THIPsibR 4243833-348,(1990). These
ani soyl - GABA, has been found to have only Weak ani racgdt aml 1 ke effects. 25

Accor di ngPyhors frang thal thg ngatsepit drug daifcriey %W‘%%H%(BM%I‘ IHQSE) NIETEASeHCWANCi ng

synapti ¢ hRIRRADY BraiRANIRFdcbibls 3kpr¥sstdin XJn@ﬁﬁs'd&gyt@sfwﬂﬂdueHﬂf&th d&o@&dlbwons
such as depression, schi zoS)hrenl a, schi zophreni f orm behavi or, ot her

psychot i c aBEREIYIHAEd (GAB4Hde 34405 Or NP Agtgceptifs-dpiugiag of @'ra?wsm&ﬁ
abuse, an‘éh&%fﬁﬁﬁ@%b%m%o@ﬂ% ﬁmﬂ{txaﬂ SHebdabe/Be Elﬂ@&itf'aﬁ@.gna §U}9(h'entlals
conpounds are described bel ow. 30 2002 WO 99/ 3346 umar

t he 1ldvenMibputpitgringsggjng nogybrane mage%v&t b%;sérmcmbmﬁwdtthmamsgmamteh nccs
responses Jaedialodhnbi AM0hrai SRERT BPé%c%guéaM‘ngEﬁ?ﬁa%%Qﬁe&%ﬁwwﬁ{x tybtgF of a

novel cl ass éal‘tt?enzoxam ne deri vat escri bel ow. The abi

t hese conpedistks poteniizle Seedfor pumple; Sweli aral nodisatheldiofagy P33 €38 hERR® and¥iao
conpounds psef Iy VA4 e i g
the | ear b G AEElnBR USSR (150 Fokealia ML AR R Kol o), Bl 2
t her apeut iogsetlandgsashoutcamddit bo agplicd rephatedly AfitPAc rpeqt Bstingeffestyrtbpm es

utiligd ng I [ t hose
ci 1 ouit aneREE RGP AT ANG L BPHE ek RUTRRIER, B pSe i it lon'o?

benef i ci alaniradewsds aotdlkolyhennﬂteactthes r@nmoad‘ﬁmragwgrk@bnb'hehughvmtznt@now |
become nor & rom i t 0

Descri pt i (Sn Ma%gtg uenzi an&' Qf__r% gx, Jd 8’1? omapog } 33! %g?‘ﬁOé 8\%“6?)\;]}@;)0&&51&%%%% gl(’)léfence

i n a nenornke dregis cpmwuﬂewtor@@gthﬁmﬁaﬁt foﬂbwmg petﬁp}aral edmmptramqn iodopaensnthd n

accor dance_w,t h. t he t.inven scrip n

o ont t on eittslle! disoBEEAT, nhINER NS 10 ORE S oo ER ekl A3 Feak 1=
conpo2ids havi nﬂgpchGlgﬂ)QItHew\isl’agle&cﬁtoﬁMnmi‘fN BeEw chpou{ndERaﬂ)sa anrihancZnﬁynﬁmt mul a |
In this formula: X i q?io represents one Ofoc'_ﬁ on-

SUbst | £ ue oMl AR RALRL T tos P SO asing PO AT R APREaI™ Sty
am no, al l@ylhlﬁdphﬂimfﬁﬁn behalioy,laddother fsgchotic 29nditivnk ) drug-tépendencies s@aﬁiddichbﬂﬂd 0;

C1C.7 ol Wit pUA s ox PHBHDFe erismiane e SHon R Ot FORMHIBIREAG,

al kyl acyl ;deSesibéd Belédw., Aroxy, Aram no, Arthio, Aroxyal kyl, Arsulfonan do, or
Aracyé where Ar represents an aronmatic carbocyclic noiety, an aromatic

het er chl ic noiety, an aromatic carbocyclic alkyl noiety, or an aromatic
het erocyclic al kyl noiety; carboxyl; C2-C, 2 carboxyal kyl; such that any of
the preceding 3



WO 99/33469 Z 1 JUN 2002 PCT/ US98/ 27027 car bon-cont ai ni ng groups na¥1eﬁwé
substituted with one or nore subst~tuents selected from|ower alkyl PM
al koxy, hyWPAERp3I468yano, hal o, anmino, alkylamino, and dlalkylﬁﬁﬁﬁémyﬁméke

al kyl is preferabl C -C3 alkyl or C -C, fluoroal kyl; and where the
conpound EUWFH?ﬁgﬂFﬂBV%HPacent X groups, the two adjacent X groups join
toget her to fafMsdolibeetldigddo¥led uﬁema&f&rlswonsearﬁehrate@rbv&mme&&gcbwarerI ng, as
illustrated by the follomnn? exanples: R3s N,O. S N= Y, X
.\, ~ jncreasghly adgyinigtragionp @ovetylassnf kenggxagine dﬁr'vwves:siqsrr'%ﬁrbelﬁw EIG each
OCcurrenggy; ofR’xesé Wﬁ@ﬁ@q&%als AMPAQec%QorarJné@féted Q:E ogses%kfeé MQE%J&MBS
with H and , % el ng preterred, occurrence of
|ndeébndeﬂﬂhwnFHVMabag@myOEWanﬁeshydwomyhmtmnﬁﬁﬂuﬂkmmygOﬁbdwzb$ﬁ@mn®mtkoxy,

t hi ol , yl qu K :
G-, b AR ecegtors iy LudiBhaPptile s R0 RUFRITL AN AN Ps Fegpr

aryl oxy, sﬁ;ap@,s uuhzryg thxga’ﬂé’eplqrsﬁefﬁpcedan yhmbéfsmlyefﬁouen%oﬂnﬂﬁbsecrrcumstances

het er oar aIk cyanq.and xy being preferred, and
such tha%’ edeé“ﬁVH#&%?p“ %n%per$@5§§?n ugroalkoxy, aryl oxy, or

aryl al koxy, n 'Hthe?anﬂbthér featrs uadadRangg @ thednveatiodivilbiodeetle mrddp@axﬁﬂrfﬁ)m
carbgn as %; Z. ﬁr the benzoxazine amde nitrogen; Y is CR"Z,
CIG"@tRS ngﬁg@ OWhher e each occurrence of R3” is independently H,
hal ogen, cyano C -C6 alkyl, C-C, fluoroalkyl, C, -C6 al koxyal kyl, C, -C,,
aryl al kyl C . 20 heteroarylalkyl or C-C,, aryloxyalkyl, with H cyano,
C-C al r&rrefbescrrm\qap&are@raw-@s C a arylal kyl and C4-C8 heteroaryl al kyi

bei ng preferradg pRYG var gﬁ%ﬁ%w"rglad ose-déeliddnce ﬁﬂljmgrnoéilték@Frﬂ@ivméladgﬁhsﬁﬁn@ﬂ)r e
preferred each occurrence of i s independently. cyano, hydroxy, C, -C6
al koxy, ©f amgxegipkagy conpougd irf acaesdanse yjth thagmresest iavedtieyal kyl , or C,-C, Z
aryl al kyl, C4-C, 2 heteroarylal kyl, C6-C, 2 aryloxy, C -C, z 25 aryl oxyal kyl,
C--C 2 arylalkoxy, or C4-C, 2 heteroarylalkoxy, with H, cyat;o, alkoxy,

C, -C, al BetailedDesaiptianafthelnvgptidnei ng preferred; each occurrence of Rc is
|ndependently ; I uch
as O NR, onga 8%@0@%E%%eghggeﬁongil\msey% epengecﬁtt%f)i)/&ﬂ?h%ﬁ%ggc{l@ﬂ%

C - d§f|lﬂwnwﬂkyl C~-C,, arylalkyl 30 or C -C,, heteroarylalkyl, with

C -C3 al kyl being preferred; and nis2,g or4. Among the conmpounds defined by
t he above fornula, certain additional bcl asses are preferred. Each
occurrence of X, which may be the sanejlor different, is preferably alkyl,
al koxy, 4 21 JUN 2002 WD 99/ 33469 PdJ/ US98/ 27027 al kenoxy. al kynoxy,

al koxyal kyl , carboxyal kyl , han sip carbon -at ons,
C-C, , aronxyaIkyI (wher e yl oxyal kyi group is
C-GC), dialkylamn al i 0, , Whereyn the al kyl groups in
t he preceding three35 i han six c r n at ons.
Preferably, the conpound grg/p g,e there is only
one X group, X is preferabl - @7 where R is as defined
below, and R4 is H C -C6 alkyl, or C -C3 flyoroal kyl, and R'" is nore
preferably C -C3 alkyl or perfluoro C, -C~ deyI, wth R = CHf&ddd)al or CF3
bei ng nost preferred. When the compound contains a halogen X group) it is
preferred that the conpound al so contain a second X group that is not a
hal ogen. thhrhiateikigr preferred enbodi nent, the conmpound contains two

adj acent X groups which taken together forma 10 fused ring as exenpllfled

above, with meXpsabsentar wsps%ﬁo@ﬂw@én%h&r%%épwt%ﬁeﬂ@r@eﬂ'ent!erels'ﬁ'é
enmboglh Mengom e&dﬁxl halkeh; HRFxDadnfido, 2 Ydmind of BalRy BRI ,.H vPtFo; ThioRRACITOr €

preferably is” O
alkylthio; C,-C,, alkyl, alkenyl, or alkyny!; C,-C,, alkoxy, alkenoxy, or alkynoxy; C,-C,,

alkylsulfonamido, alkenylsulfonamido, or alkynylsulfonamido; C,-C,, alkylacyl; C;-C,; Ar, Aroxy,
Aramino, Arthio, Aroxyalkyl, Arsulfonamido, or Aracyl, where Ar represents an aromatic
carbocyclic moiety, an aromatic heterocyclic moiety, an aromatic carbocyclic alkyl moiety, or an

25 aromatic heterocyclic alkyl moiety; carboxyl; C,-C,, carboxyalkyl; such that any of the preceding



Ikn a nore specific enbodi nent, the present invention includes corrp%[%mﬂ UUZ
/

havi ng th&&g%g&ng structure: xI -N~ ~CR22)n X O ~ ~Z 15 M&'S

wher ei n are independently selected fromH, NR 2,

- CH-OR4; c2950%on@d?gnééroh%ﬁ%ﬁcoﬁggtnﬁ%d M onELRé: subsn%ssm%om Rfver
- OCRs=CR50-; or X and Xz

taken together are N=CR6CRG6=N ;
t aken toglévlhéwweapkkoxmbmoNRcyanOdral%arramal}(zlatrav«eﬁmtwéxlwemaw@rtﬂk@w\l: or

=N- S- N=; neh each
occurrengr%rfer%s ﬁ'é @%‘ﬂg%&?ﬁ?ﬁgmﬁ @@%Qﬂ]g%%lnp ound%éﬁgagﬁﬂ a?%’glgé

with H agnbuﬁls tl@walakl}ﬁberb&gn@pppyceﬁ ergethdr todammha ﬁswzlkﬁmrmk»ﬂ?amlsor

i ndepend en dro -C6 al koxy, C,-C3 fluoroal koxy,
t hi 05 Cﬁr{ X?PEW asgg's te %lyatﬁ?goa{] %? "~ al koxyal kyl, C6-C, 2 aryl, 5
2 1 JUN 2002 WO 99/ 33469 PCT/ US98 27027 C -C,, heteroar yI . GC-C,

aryl al kyl, C--C,, heteroarylal léyl Cfi-C,, aryloxy, C-C = aryl oxyaI kyl .
C -C = aryhal koﬁg,_or ©-C . Rp &% aryl aligexy, with hal ogen, Rpra and

al koxy beirng preferred;, and such 4 hat n R 5C r oxy /aI koxy,
f 1 uor oal E‘éxy, "a on'y,% or waryl al koxy, 3’0F1 —K\d Rﬁ s not

attached 070 t h®Sane &ar bog 88 te-Z grliup or the De nzoxa2| ne a
nitrogen; each occurrence of R and R is independently H C, -C6 al kyI

C -C, fluoroalkyl, C--C, arylalkyl, or C-C,, heteroarylalkyl, with C -C,
al kyl beihgnipef erred;, each occurrence of Ra IS independently H C -C6

al kyl, C-C, fluoroal kyl, C -C6 al koxyal kyl, C -C ~ arylalk Cg-C, 2

het é|00aryl al kykch erunceof R s yidewéﬂkf){'l i Gl oFC -Gy ﬂ@GO g)ﬂywﬂh & ands,-

fl uoroal ky rred; each occurrence of RS is H, hal ogen, cyano,
C -06 al é %"ky%%'%gpr%ﬁu‘?jr oal kyl, Cz-C6 al koxyal kyl, C,-C, arylalkyl,

C C 2 het er oarsachbéopkrenagrof E‘ }s(ixldepard}htby(blabd{ggep inl!ChhHrOwyﬁnﬁé al@?x-)’CG; -8l kyl
C T uor gy 4 LKyl eferred,
and H, c$@n§‘/l Ik&x y&" % kg é éﬁ‘%m%ylﬁk d Jx%‘wlhgﬁré"ig?’?ﬁ bkt Y sach

uoro erng erred,
occur r en€l-f arflélkyh CHC mem,rylhiyyllc @36%1 3@19’66 C&U&ﬂxbyoxyﬁlkymv-élk keydlalk&y; @

fCIGEJ%r ;a;:,&y: dkﬁer@ry%!k?x%r a{hé-)ye hg1o§ )ﬂ %Jo a&x aﬁmlgzjl{)éérr%(pdefcx‘red Ct_ﬁl @&ray wﬁenlﬁ/l
het er oar yd l@}dkmoyythwu z{I}kbeyL ﬂmy@rﬂmxyadryloxy,,or am&)xaj 1Kig B ,or anﬁh iﬁ,ch Rf gronp alnoy |
D D SHEGH R e BBt u g ol i o Brb e Thud Wity a1 ane
Y is CR*,, CR*,CR**, or CR*=CR*, where each occurrence of R* is independently H,
halogen, cyano, C,-C, alkyl, C,-C, fluoroalkyl, C,-C, alkoxyalkyl, C,-C,, arylalkyl, C,-C,, .

20 heteroarylalkyl, or C,-C,, aryloxyalkyl, with H, cyano, C,-C, alkyl, C, fluoroalkyl, C,-C,, arylalky]
and C,-C; heteroarylalkyl being preferred, and H, cyano, C,-C, alkyl, and C, fluoroalkyl being more
preferred;

each occurrence of R*® is independently H, cyano, hydroxy, C,-C, alkoxy, C,-Cq alkyl, C,-
C, fluoroalkyl, C,-C alkoxyalkyl, or C,-C,, arylalkyl, C,-C,, heteroarylalkyl, C(-C,, aryloxy, C-C,,
25 aryloxyalkyl, C,-C,, arylalkoxy, or C,-C,, heteroarylalkoxy, with H, cyaro, alkoxy, C,-C; alkyl, and
C, fluoroalkyl being preferred,
each occurrence of R is independently H, C,-C, alkyl, or C,-C, fluoroalkyl;
Z is a heteroatom such as O, NR’, or S;
each occurrence of R is independently H, C,-C, alkyl, C-C, fluoroalkyl, C,-C,, arylalkyl
30 or C,-C,, heteroarylalkyl, with C,-C, alkyl being preferred; and
nis2,3,or4.
Among the compounds defined by the above formula, certain additional subclasses are

preferred. Each occurrence of X, which may be the same or different, is preferably alkyl, alkoxy,

4



Pormula Il, it will be understood that one or nore carbon atons inhﬂJ p 2
groups nmay be substituted with one or nore nenbers selected fromthe 3 MPB
consi sti nwd9/B3469C3 al kyl , C, -C3 al koxy, hydroxy, hal o, am wrarnGyseR?r

al kyl am no, or C, -C6 dial kylam no. 25 In another preferred enbodi nent, X
and XZ talkeanxy. olandroy alkexyalkbRE bOXyadhy . aCHr@REB0W, merathan sixgabopptods, ®- i s

preferably S r ey red
Erpod mar iV fike SRS pbTioR oI A K a4 12, O aBIGIETAEC

Pr ef er r addkwithid, lned %ylgrydluyjsrfam meraﬂdegxeuphemtﬂhwpru:edmgtﬁ)recqeoajslcyhtainAdosmre R is
preferab e.nis refer | n \anot he erred
brboa main e ontiose. ERERauy i Rlrpofidrnli ot o RPRREWRIHTE IS o
3. Mre cnﬂy‘efner)a@io)ap, Xis ;ﬁaidraxgrmakevoteget R&D , @nee RN defimiad bElow| sndR* id n

whi ch case_n refera npt her enpodi sent_ i nvention
' ncl udedipr et il efoe%arr% 'Sgwaww rﬁa%}'fyngf basLugrg Grapliy-

st ruct urgjh R* = mCﬂyI\br@ﬂa)e\A@n%ﬂ %&fkﬁgd O\Vﬁeﬂ(tmomgounaHoﬂa%s @halogen X group,
PCT/ US98/ 27027 Formul a 11 11 above. wherein, for the r poses of h| S
st ruct urigis preferred that tmom@uaﬁalswaren 2 FROOBA FeBrap thayis mopp Brﬂ'P%F"Aé"

herein, §bRALELABodiRbtYthe comgéuhaee&lm djﬁkm»@groupsr\m,armm 1S G ?&rﬁd( and

unsat ur ated monoval ent’ radi cals in accor dance w t hel r standard neani ngs,
i ncl@di niyseskringiaglixeneidied abbreanish ewthyleapdioxwand etipddnedondiesnts reeferredtlnonal | y
cont ai ni g r r oatoms, such as oxygen, sulfur, and

ni trogen. %ﬂﬁerﬁ? 2 fseh 0}"@9{%&3?‘% i es include cycl opentyl, cyclohexyl, 10
tetrahydrofur&w;br;:fepajabr@lor&ydnd npnrparefedguly isgmnd nor pholino. " Lower al kyl", "
| ower al kenyl ', and l Y, such S cont ai ni.ng one to
si x carbon at 8‘rf'sm°r SEGC"IOC emboa'dl Qtl‘e rt'i|so"'s"?| nc'ﬁl '"du@% P°é‘{"ﬁ avin élbepr opyl,
2- but yl , follpwingpendtyle; and the Irke The term " di al kyI am no" encorrpasses
such groups wherein the two alkyl groups taken 15 together forma 5 to 7
menber ring including the am ne r{) rogen as one of the ring atonms, such as
pyrrolidyl. By "hal ogen" is nmeant{jfluoro, chloro or brono, and pref erably
fluoro. The tgsm "fluoro” is usedijherein to include both single and

mul tiple fluorkns WNLh p inated C -C3
N
2
2 /(CR 2)n
X O Z
15 1{l Formula I1

wherein:
X' and X? are independently selected from H, NR®,, ~OR*, and ~CH,OR"; or
X' and X* taken together are -OCR’,0—, —OCR®,CR?,0~, or -OCR*=CR’0O-; or
20 X' and X* taken together are -“N=CR’CR®*=N ; or
X' and X? taken together are -N=CR’NR’-; or
X' and X? taken together are =N—O-N= or =N~S-N=; or
X" and X?* taken together are -O-CR*=N—;
ZisO,NR’ or S;
25 each occurrence of R is independently H, C,-C, alkyl, or C,-C; fluoroalkyl, with H and C,-
C, alky! being preferred;
each occurrence of R? is independently H, halogen, cyano, hydroxy, C,-C; alkoxy, C,-C,
fluoroalkoxy, thiol, C,-C, alkyl, C,-C, fluoroalkyl, C,-C, alkoxyalkyl, C(-C,, aryl,



noi eties being preferred. 20 The terms "aryl" and "aromatic carbocyc} 1 gUN 2002
noi ety” denote an aromatic ring or fused ring structure of carbon atons
with no he&¥a8¥%s in the ring(s). Exanpl es are phenyl , napREHyS827027
anthracyl, and phenanth cy Preferr ar he y t hyl ,

with phenyl being n‘g‘s{t"é%rfoe?r ectrieé Tﬁeﬁﬁ%{ ’nhée ee?aoq?lg?/l‘ Eakaa‘y" r‘rgt?t

het erocycl i ¢ noi et yarylakelkis.60-Gieamglatkokp, cnleh@t eweaﬁnoaylmmm‘ty evithiH) alogenf ermed
ring structure of car

as oxygen, nitrogen, “dgﬂ‘g’xg T(’l'fqgf’ygﬂitnpfd%%g SP‘ihntht ngﬁn%'sgﬁrg%g? tﬁ{?ﬁgﬁ‘&‘ysgﬁg 2

rings | n fused ri ngnsdrbaiicdxy! 8loxZoR Bl cox) 1Bis BT Wland Leh A gloupiigrd® Biydched
imd pyrrolyl I, pyrazolyl, pyrazinyl, pyrimdinyl, indolyl,

ridy
qui n i soqui noI‘WP’/ -ameﬁasbav 9% theéradowrﬂafztwwme PRIGE BIEORER; exanpl es ar e
furyl, I M dazydaen Mﬁ%&%leofﬂﬂr{d@m@ mdﬁaaﬁdewg Hlyl-c, diky), € -&, dﬁ&}bzaQQ?cV@
991 33469 PCT/ US9812702? 't he conpounds pr esent I nvention can be
synt hesi zed ~n a va#vlatkyl, of Cmﬁyé““—tewn’rﬂ@jk)dowvleﬁt-poﬁwl bsipatpreferrad; chemi stry
techniques. T n i U%ﬁﬁ (frqf“ I nt hesi zi ng
a benzoxazi nemégl}r%%gﬁﬁﬁﬁisg‘c%é‘?%ﬁﬁ@%“%“h@%r & leﬁgg()cvgy In the
met hod, an appr opr i dk@lyglkglibsCitanleldylsQl- Ceylbﬁemaadalblyl@r(qv% arylowyalkyil,ntithg t he
desi d X group subgtitut t I gs activated using a
car b{)(gyl ic acid actllsii/g‘tzlslﬁn% age% flih%r%h@%emggﬁée"éof an appropriate
anhydr ous sol veanlt omucrhnwasafﬂf o, (bnatoget,hyme, e@@kﬂf@r@nﬂmbgﬁi@h%fur an,

t hyl t at t ti t t | d
cUN Sr e, O URplhh, SRS B2 DRI S R
carboxylic acid anthdsyaﬁha:C,—s:q&hcyas: flabrohiol;, CaCeatandaliygiadd apiTy Héterdgrylalkip e

activated salicylic, acid en eacte ith a et erpat om substitut ed
ok et 020 Y he P Ria e bAng . SRy Bed 8, S EIRS Rl Sepe | L'

het erpat om such as flefe¥el} , or S, with R and R defined as above, under
conditions effective to farman am de ddut |ngt

Formul a |11 abB¥Rocwgenge #‘pfsé'l Yo by ?’f‘y@?5 F Fvgﬁ @Eyls§| fgt@‘l'q“&"nayé’l d
with an am noal cohot,gj ﬁka@a&yFoLm,lzlaaylhlkﬂq cpcpmumbavymﬂkﬁ; 0.-&, mnyyRea@tl on
w th an am not hi ol |elds onpou W th S. 15 After rem)va

resi dual reactants, a'iyfoxbfé‘é)('r dC(»éryéalkoxyyors%q,Clg{:tﬂgqryleﬁpwlﬁdﬂ SPHP) a]k‘i”‘ﬁ(e
ani de adduct is reagl-egdantit thdec,tldofdakiypl Qé’,ﬁ%‘l@@ﬁﬁ@@)ﬁ){b ate of the form
RC(OR ) 3 under conditions effective to cyclize the Z noiety, am de
nltr%QJen and PHendiof 8- oxygen via the central carbon atom (marked with an
asterisk) of thg R &R auﬁylrﬁapatnamremdaeﬁgwubme.mbnsmofv@mﬁtréfa@n&fto
benzoxazi ne conPound in accordance with Formala 1 or |1 above, whére the R~
moi ety i nFarawiallat willhe understiapd thakonp @r mogsRaFPOR Miamsdn RISh @FRUPS Mak he substituted
Pref er abl ;i Bmorrn?&smemaeas §eleaguiﬂa{1% ra,;;daﬁs.ar.fg%eeae snﬁ(yxae -@Fanﬂogﬁt al yst
such as an aryl or alkyl foni c aci :oﬂ(k g t osyl ate r1fluoroacetic
aci d or flydiexy. bado, dmllﬂ%cacséllkv@ﬁ‘ﬂ"%f)f diglisylaming: such as chl orof orm or
di chbor omet hanﬁyanfoﬁ{er ;%f%n@{j smememeﬁzaQ?a@atmn wg@mupére n@mbe-rwr ified by
st andard net hods - I ca hr omat ogr aphy, may ‘be further
refined byOEHf,Q%/z@-alahﬁ » it @, Rirlemrefesﬂm)yH lvh‘éllczquelﬁyrqfﬁa‘!lhé benzoxazi ne
et s or oAb fheft Bl B Bodheliek Al fieliodelheAOLRECRIGREL] A gD
conpounds of t e nvention can t'epared rvatin car boxyl “group
_of an appprerraibebblySthTgmwsade md¢pem}dntlz HamCd-CaslkaboMeo R' a4 proferadilydy, in

addi tion S d or substituted 2-oxazoline, 2-thiazoline, or

2-im dazol%’r?g %sléq y Fc{%bg}%em red conpound in accordance with Formula | or
1. 30 Exenpl airyar&;mt peferred pmbbdimehts Xt ard )p’rtﬁganogegxecnar}abl&ﬁ)dsi—ldn =a‘d:—cSeNeI=ance

with the pr t ntio re . aroyid n t hr.qu LW The
above- desg?qe g oéén%%ﬁﬁrgeé’g’r\y’t}@ af’m,‘o g tﬁ?‘g?&(e rﬁet ?%th’aat“figﬁ %h% in WhicR Case n
formul ati ¢sefe@bly.2. capsul e, tabl et t| nmed-r el ease capsul e, syrup,

supposi tory, |njectableform etc. or adm.nistration to subj e

ct.
Simlarly, var thet h?b&@go%?‘e'&e‘lhf’v@??“ '\é’eb“o“ igguges prsgpraogp of &88?‘& 0,““55 shown

par ent er ahbovdhakidg tiBlIbWiARSRoturel C. ) can be errpl oyed. Dose |evels enpl oyed
can vary widely, and can readily be 8




21 JUN 2002 WO 991 33469 PCT/ US981 27027 determ ned by those of skill 71 jufen
art. Preferred fornul ations of the conpounds are oral preparations,

particul ar Wo ©ay848l es or tablets contai ning each from about PRCHmySe$271007
about 100 ng of active ingredient. Depending on the strength of the
conpound, a typical dosage may €3 one 10ng tabl et taken once a day, or one
ti me-rel ease capsul e or tablet i 00 ng taken once a day, for 5 exanple.
The tine-rel egse effect may be tai ned by capsul e materials that dissolve
at different s that CRease&tbwi y by osmotic

pressure, or by &of controll ed rel ease. Subjects

contenplated for t venti on conpounds include humans,
donesti cated ani | s, and the like. Accordingly, the

i nventi on conpoun ¢ pnpl oyed f{ decreasing the anount of tinme 10
needed to | egry e, tor or perceptual task. Alternatively,

i nvention coX)ounds, sui t abl@Hor nul ati ons, can be enpl oyed for
increasing the time for which cognitive. notor &Uﬁerﬁpt ual tasks are
retained. As another alternative, invention conﬁzr pellin suitabl e

formul ati ons, can be enployed for decreasing the quantity and/or severity
of errors made in recalling a cognitive nptar_or perceptual task. Such
treat nent ma¥PefiBE e pueess pithisdtrusiisgdods R o2 ppd 1 AGithe Bt RS FaRker i e

suff er gpadopb Ury to the nervous system or who have endured di sease of the
nervous system especially inj urly or di sease which affects the nunber of
AVPA 1 ecept crssusehherpia, the repmeisalkylss eatkenyhy apd i dkynyb s frisatussted adni ni st er ed
Lo the aldhagkethohdibicht MiRbls it Aol dARAAM BEir sthilfrd MEfledRlindify RlafifENt ed
with a cognitive, notor or perceptual task. The 1 ndividual's gper or mance is
det ect ahaiy, iranshedrehahina gndicyclis mioietios, opiderialy sentzining angér mdre ring hggeaatdms,20 .
Met abol | I a ptive . r t active
. ¢ ho “LRE kBt SO Blbp SRS Riche Hloidl e BRIoB R, ARy

i Nt easetrahydroBirstyl, prgolidybfpipexidyl, andmgrphgliroapse5 can conpensate for | osses

of synapses 4 %ﬁgﬁglf’on Foxa'@i?%né@té%?d Wiomr QIQ%%’ r%ﬂgtobsrua; é‘b)%x%dcoﬁtgﬁﬁn Oq’lg' g.,

[
Al zhei nmer' s). hg ors can se nore r processi ng by
mul t i syosipicarbox atoousi Exénpslarfy atkyti gionpdingihdy mixthygl, ethylegomogyl.dbutylheyslopesgduce an
i ncr easagd'hrélﬁgr ceptual 25 notor and intellectual performance. As anot her
exanpl €, because i ncreasi ng AMPA receptor nedi ated responses facilitates
synapti ¢ chdigaenofdisdlhglabyd cnedmeaged stah geowups sbergdrtbe ywo dlld geooppekends  of
t he. i nyenti on ma used as menoy. nhancers. Additiopal. applications for
8 conprtisatortye's R HREtesApe MRl GRerRErteet Erser S Aol EBmsr bR and
synapt ipyrbidyance bet ween brai n networ ks where an inbal ance occurs due to 30
decreased ANPA.recepfor currents. Such therapeutic uses include,,but, are
ot i ted - BGERT FREh ey A R or pem R R A ParSgeee: TaF PR e as
schi zop$useahareinSte inchaiebothrsidels andaviiame Glhorite Snestitpidys, Watgerfluarigated CpCcal
depressi an, Accordingly, invention conpounds, in suitable formulations, can
be enplBYeLEsPEe R Edsi ng the anount of tine needed to learn a cogniti ve,
noREr O permRfbidl” abyds lind Abrbbfiatdricydic mbietyn \dedit Sar6MARONHYLS f€sadrike
enpl oyed for increasing the tinme for which cognitive, no 2 1 JUN

. . [ tor or 9
2002 WSIYGHIERf GIrLpratPmSYith yo histerasiansdp thedne(sas k¥ami'es arerhsPHeRfPIXL anot her
al t er nainti¢goyl, ialy FiinhRRra6AMPRYGS &xafiple€are PREBY Bl HapihyKl G6th PRGHNERidd Rost
quantity and/or severity of errors made in recalling a cognitive. notor or
per ceptResered skhe tamsh heteraantie ard nergmpticheterasisiemaieny aseivsAhergiddedenotr
| ndi Vi Gyl SimaMGirdd¥ fused! Fih £ 5tRflndr& bfa¥boh AtdnMEwiREENE R $roPd/ fn€lltboR atoMIOsulRY €
endured di sease of the nervous system especiall gﬂl_nj ury or disease which
af 2&ct Asoppgenumitregenosndgyiiar, fretbe pngros in epetdsananeefitbeigngsis fused ringyéruerepounds

of the ' I l. r 40y

bi ophy ooty GUE LA, BithyR B R0, MR R R BRerd B BN iR
consequiedalgls quiholsk isequinaligl, quieotalylcind guimazdlingt. dirgfetredgxemples arefuryh inmidazy!,
operati on..Q nleruM)na ciquitry. Because i nvention conpounds reach central
synapse® " Ph&Y P8I PBI%esti ng of the behavioral effects of enhancing 10
AMPA receptor currents. Studies denonstrating the ability of the conpounds
of the present invention to enhance AMPA receptor function, and thus
enhance cognitive activities, are described in Exanple 9. In a

7



first study, conpounds prepared as set forth in Exanples 1 to 8 werel t d8N &
for their abi I|ty to enhance excitatory responses (field EPSPs) in rat
hi ppocarrpaiwcﬁé;?ﬁ@". Hi ppocanpal tissue slices 15 Were perfusé’ WSPW”OT’

artificial c I of test
conmpound at Tg@%‘n’p’}ﬁmﬁdl}foéthfe é?”\}gﬁgkg(%aﬂ%?g)teé By per ugﬁqgﬁﬁ aﬁ& %@E wi t hout
t he tesd:onccmmoalrsglnthawd:hemetrpmhmques| ncreases in EPSP anpl i tude and hal f

wi dt h beforeTﬁm pafter conpo l‘F‘ﬁ wer e gzxtlermbenz A refl@r.ence
to Table 1, it"% ﬁ%é“'“ é“ﬁ H‘% ‘?C eéaé“oe oundssy grsigine mv%?““en“’@%‘f i'Ped 20
si gni f i gaoidatkdeSihafdrackas or 1 an@engn the ewetteddoart appYopriatebmbiindbdsdliagiechcin

co oun concentr t| nsr from about Mtao about 100 p. M For

ol o0<c SHBONE e CaarCRRup oS goren e periing Tl vapp v FEnbamin | s
2, af f oacdcsaawaﬂ.rrgwgemmhb RresEnoPof ﬂ%@ﬂﬁ)ﬁaﬁfan%%mWeﬂ%ﬁéﬂkﬁ&ﬁi‘,hﬁﬁmﬂethane
concentrat| on of 30 ~tM About the sane activity is observed for conpound

4, wher glerofermstegahydrpfuran, sy bageiatsg ot qhai'kgu%w&lm CHRO-2¢ Mg 2888 oxygen

at thisjpRak Edr%ypﬂﬂﬂﬁﬂgﬁ ﬁ&%ﬁ{é LMd S8l sudiCastpRBdged, a&ﬁcaﬁ‘mﬁ‘(yhc acid
oxygen-cont ai ni n ound reference to conpounds 1 and 2, expansion

of the anhiydnidasdueh asdrifugragesticracidgnhydsiss. WheprtRated S@Hyh}@ (bis\ﬂw redcted with a

e”'ié}”ceﬁet gﬁtbwswsmmd ﬁb(yl‘!ﬁl%eq‘i‘trQon{]erﬁé% ig 2EPS, BB@QH&CG%d by a 5
M conpound concentrati on Terr stitution

r esul t shetereatansochosst AN, ei % h/ltbmwﬁbd@neﬂlawme alndtrrcendamrkyffectwe to

endi meth Si o] %lnreseln

%PSP at ¥5‘¥’ g% W%gﬂcqﬁ%egétrh Eap ?ugﬁjrp%}hl“@ a?ﬁ ?')({:ug% ﬁ? t&ét f:(grt ngl Ul %ctulg i ons

can be ﬂndetwaredtshh@hc egjd evith ain ath moalaohntl anelﬁsragfoasmm@rig cbmpcbtmglvdmfenaZHO/l ty.

Substit noi eties in the righthand
ring, '°" 3’“&’8"8’6&?{5’?4“5'6@5 acPPB?‘H‘(sd gv\gﬂﬁz}PSP responses at conpound
conge nt r at io meﬂfenﬁﬂalﬂf/kesldndlreaatamngnfrdbﬁtedt(hg,s by silibisgel thrbinaiograpiiyd, thess

et hyl - Rt BasRER et BB a5 BRESTRGC drdemndivons

( COFYpOUBffe(ﬁl)/e &3ehzesthé D nﬁ;&ty @iide n€dgex| dnd pheladicioxggeh viatheccnasicanion adnt he

nmet hyl - tuted nmet is alpha toth i n 21 JUN 2002 WO
01 Shacohake w8 s o TRV O e Anb Rt R e kghtishay a begzsraney i on
wth a ammdnenembﬂmeamhmﬂmﬂmﬂ) zbcﬁ»@SWbdr@ﬂle(lUQﬁma}dﬂfFo?ﬂmaflfoﬁlldﬁnves

so what, be t reI ounds ~ 2 and al t hough
as &P é ﬁ@ﬁbﬁ’an% {e@ﬁm%@@c '°'Trﬁfé’“d‘tfbﬁ’i’ﬂﬁﬂﬁd’§eswféf’§?'ha%‘?
represeeata@strgn@mram 1emraﬁlsmmso ac@ﬁ@ﬂ&@la@e){ﬂfﬁox@ﬁl‘é@i a&b OWForh RWRTd,
nificant EPSP activity an observed EPSP. i ncrease of 8%at a

still
concent P‘gt’?‘Bﬁ T o begigitppych Pﬁmlcaﬁomgr fighlorgmpsthang, for sxamplss tine GENZENSt ¢ hi s
posi t i ORrd¥aM r@syiuew.ﬁla@wan@wnvamdas A Shlidanel siedatbgragiaDhfd rhayerudRdra

collected for an o en-rin ound _in accordance with formula 111 above,

whi ch wadfinse By sced a&szaa%%ﬁfﬁé Yi the Emgigly én the bepponwrineProducy is Oy, pitkr eased

EPSRB r esppdpRrepidieis\ed for this compound dempnstrates that ring closure is

not essential to 10 activity. Surprisi it has been found by the

appl i cants t Haenqthges reastignosghemse, e@mv%dmfgbaﬁwemmém boprepaige byractvaingithe a

het er oatgEh i of Epo?arpggﬁcth%lﬁﬁmtm&d Y Q_fﬁ@d&id a%lawv@roﬂ%@a bP&ddittnlof ah NN
oun hi s

correspondi ng co contain ition.” In this regard,
it is saesubstitated obsybstimidd 2{oxazpling @- thriazolwe ir2- Impgrzok Bbvietle desrgdyi ti es
appr oxi f jent 15 than net hyl ene- cont ai ni ng
anal ogsrz?ﬁ@&ynﬁna&c djfgcev%?sogm?%slﬁ %s i ndicate that the presence of a
het®) oat om atExehplaly pothicti¢ prmtocels for poaparingeanpeyndsio nerordapce Wigh thie gtesgndt enci es
of the anpound h I conpound to produce an increase
in the E’E)‘%ﬁﬁ&easrg ;r?seledéﬁmsl:‘)g&@ﬁesg%rg émi)ﬁéelo‘gr edictor of the ability to
i nprove rrem)r'phelabo‘th&flmd por Eahdd camzmcquiatedﬁlnmdmn'etycadilfmmulaobns'lta}gl el
lists threshol of co ounds that were.eff jve t o, produce .
i gni 11 AR RIS ABHAHEF SR WPy POV GG MDEsttort &) BT RE B adi gm
usi ng ano 8-satijeotr Siflilally, Viridas abdelastdeliveey(d.d), ovalabildchl, @ttaR barentElS
91 1158-1162 (1994). The conpounds of the present i nvgntl on produce

d dBEPCFiLSpRfie) G2 bp RRIoKh RoeoeYs Sfrgglpyeda@n P i g ooty 'thee 1

for conpound 1. The left half of the figure shows the average nunber
8



of correct choices before the occurrence of the first error in the 1 JUN 2002
retention phase of the task at three 25 different dosages (0.03, 0.21 OD

0.5 ny/ kg)wokbhsadebght bar of each pair represents the resul tscfogoghesane
ani mal s adm ni stered vehicle alone on alternate days of testing. The right

hal f ofdeteheinéd guthesestiok in ﬁne agvRe fegred framb etiowfof tistc@mpewndsee: @wiiser ved

foll ow n i |on n (Ief r of each
dat a pa?r erg*))ar%ggarrsf)g ra%f 1o Ca%%l ¢ Ioetagle\(;sncg Bt} ggnetLé rﬂgﬁ@%g or?gua%)ha% %t@sp&l ry. As
can be ofeaive irgetient. sDé;&hdmgromfheeoaftgﬁum”dhelcmpodmdsage;scxbﬂoﬁzé)B:,ay Be dne @WAd 0. 5

/'kg 30 sLent fford f - t th
ver Sod RBLP SRt Fac v TR SEad <Aoo dree L OERE BIRER bude B Goe, " 1

appr oprekathiele CORY thrfd-feleadSe MRt tha@be cbtSh@byf dapaild madesietdepisdent difRadcsH on i n
t he aver age total nunber of errors. Further data obtained using this nenory

test ar@lEhsymansHes fal reieaislondk by psmasieressurean Py any other kigpn gieansedn,
conpoungsirdlizd AQ6LE. 4aBe&s xtsrtétn,srtted Td?Yr%ﬂHeﬁWﬁh@Wrﬂbﬁkﬁbn%h%B@%slﬂ-)éhfd@' S

met hod, 35 with conpdunds 1 and 2 show ng m ni nrum effective doses (MEDs) of
50 and hvmaps, gerResticated anirpals, erazmznmleer%@aebe PCT/ US98/ 27027 respect wel y.
Al'so, it ca ReeIe | .cant |y
hi gher mm%&gﬁﬁgﬁgfﬁﬁgmﬁfﬁ%‘f ti esm{%qﬁ bg%m{)lbgg"d fgy%géf gg% &QQWO llz‘atgﬂ:'[alfr?a | ogs
cod ai meerdsd telelryplagngnitive, plotor ©r péreeptyad task. atltermgvety, porsqntlororpmmncbamr ng

compou . Wt h i r S The
corrpou% 'zabllefﬁ i Wé’sca'iL%%H&ﬁedg@ei"g%%g?&gq %rfé}g ?’ﬁeag?ogﬁ\?ee ??’L{% car bon

I'i nki ng)etchpauatbtaskls andetﬁnetbAehncﬂbertaﬁgmhﬂmer rnvemdn bexapoumgs tihsiifablesubst i t uent .

On acc f their different, stereoj sonmer. i ons
onanc s dautiont. 4 e o0 T 4P SROhE R e P A st s, 1
accor daa@amgnatcngaﬁm B@tor asp@eetpnﬁi taklh Sutlwesnhén mayiptoveaspebaiy advarageday t he

icants,. t chir ounds of fornul as nd |1, i ch
ookt e SRR A oyt S Pow Bt fGientyrad G gt he
const i tndpdhs gﬁﬁﬂnt es@ﬁmr@  injdhy} Gritidedsel valkith hveceltnh funeee 6f Akipal regapeoaé in the
activities. Thus t he resent |nvet|Qn I NC or, s atrng
the st ét"év8t'§§¥ﬁt§?’s‘"df"tt‘1’té°'8ﬂ?‘f”é?ﬁ at?@ﬁwuﬁafgdtﬁ eCfWaﬁrr'g r"éarﬁr% and

I'1) by theistRglubisep@bentddaiith Addghiive,thdtad orrpetce;rmAI@erskorrhamatvadurapﬂary chl ral
support. In the nethod, the raceni ce}%rfﬂ%mgster eoneric m xt re i s dissolved
t

in an ASHPEIANCSI QeteeipRlE ipraYed 25 reu {strabig IS gomPRURG- 1 | vary

degendent umetaschﬁargﬂsltmepaﬁﬂvetrhedulaté‘rss.tAMm@eapt&B&ﬁearawtneamhla@Ns
determ ned by those skilled in the art, and applied to a suitahbhle colum

that i eBaERBUPAETAl apRliceipRIp rmeRy Ferfxamplesinrersingthy spmgdef effi@adi vi dual
i somer szyﬁ'srp@estéaﬁ eo.ﬁ&édta%ifofr IREs LR ey.ﬁsiey BPrebdpiary el difted Wi agihg BndSthinent

conposi fion suitable to cause fferential elution of the 1soners. The

el ut ed qissasedeg- Wewrr)eaWncleaWA FReCRIgITSabFaves PP ratid POsFssta bYn order to
furthernQnbARGR didirfes $Qnk i ﬁighérfbmnmeg%.tt bihEihBifrodRe aBrddSe APREckHEall O @
stationary support contained in a st mul at ed novi ng bed apparatus of
hi4her Taetpf aiddnfelectuahpestormgsicar s stcabqrah%m@le A6FauEs ingrgpTiRe AMPA 1geepE- | n

Exanpl &ndfatBffeQlinses'tR Ditatsd getfaspdc chhx?ge?gﬁt%b%l 8 bliAtd Hb%c&redﬂm&t ifie ution of
the enantioners may vary deépendi ng on the structure of the particular
conpourkgmpeinsy of s sivertibn rembetysed prmemeryshhanpess.sel ect ed stati onary phase

the activity r

nmet hods desc’?? t'ﬁqf%pgga%%/@qgﬁ Qgﬁﬁ)gﬁm; Ofﬁgﬁwéﬁlltpﬁ’ bﬁﬁ&'%%&ﬁgm bin et erm ne
the rel lamhvquabetnd isgnaptc Bfargk between ersxml npeuorénuhﬁre @ml&lan&mts@uiﬁa
ilhMstrates fferent bio activi S t he enan rer.s of the
i n!\%g nt Icg nreﬁsseld nmgsdp%%gﬂﬂracuirexb& ﬁxﬁ%b({‘h pé”%‘f usr:é mgl de, %uttare 1\&3"‘“&‘1%( reatlmentlo
racem cofcpquhmmimhnﬂi ngirsiogiohidisordarasuch easbadzop}mma acmm;rhedmfbm&tmoiourahe( Dai cel
20 x 200 Chr ral %; usi ng a nobil e phase of 70:30 ethanol/hexane

unti | IQ?X & e 'BBMB I%frhe nobi | e phase was then changed to 30 70: 30
2- propanol / hRX@P(ﬁnélQ"m@SttdSﬂ UM RENE, insufithleToimulatdnsOyimbe RinpiYed for

2- propanol / hexane. The first enantioner eluted with a r‘{#entl on tinme

about 6decTFATing i amevnt of time Aeeded £ lspm@sogniliyg. motor ph perFeptyal (k) Aérférm*r%ers

vwege f Ui &eion e&r.wuh@pca%e e.rtﬁﬁ)&ed for 7itdaGing aradmtehsﬂwmeswgt.tme mbRr BEt hods
descri bed in Exanpl e reference to Table 2 {Exanple 10) it Is seen

that nobst or all of the observed
9



3S biological activity for conmpound 1 resides in only one of the 221 JUN 2002
enantioners, i.e., the first-eluting 12 WO 99133469 2 1 J U N 200

PCT/ US98/ 2W$2%/8f&nt ~oner under the conditions described in BCAHSPHE27Y

Mor eover the] first-eluti ?fgﬂ enarl]nti oner. i s si gni ficant]y rrﬁfree @ot ggt t han
the rad&McRUAdRYY 2SIERINFH- (3 AnYthet 4TI S (VSR SR PRI PO RRF BRI At s an
EPSP i nreease: B¢ q@&¥yMharor BEREENSS ealbrsafladetiMecdiaby €calhitivahhbier ériperce@eam

m xture shows an increase of 34% at a concentratjon of 30 uM (Table I ).
Conver satkySughigsasabmay aroye FgislelyAptAeRoEs Indad¥idpys whehaversuleed RahEe t he

EPSP 1 680RG56s W&o R &8 Hav@ndre@ ARCRRIOF 8leineR o6 sys@mudptdiah i8jud) or dilgse
results are reinforced b}/éresul ts fromthe maze test discussed in Exanple

9. The vdueh gifecsibmpyrohes pl AMPADIpRALGTE intha PeBPWSSYHPMMVED of 10 ug/ kg, whereas
the NVED of tie d Y PR BSn dh SRtk ke RLGRE ForlBRYiBHeKY) . though
there is stiwe é) glﬁ'gafc’itozyglp?ne%ry efqc ecta. Accor di r?gl y,ort heQItHergt ment

met hodsbiefhysihg ahdhbionhdnieal properiep bre Al Rn sageptomand ithesdonseqaéncesnfiselprgitely or m of
the disclosed ¢ ounds consi stin edorr_nan . Q.. Vi l.y _exclusively
ot he SRk SPTRAYIARRSRE GLOP Sp BRI aANN ¥Rl ARl RIS 051101
mass basippunfs rédak canrpoumagkes dimayralletvevetestingf thepeldverraletfeasbbaihareimy, t he
m)ﬁﬁ ac%h¥>%arenanti oner is present wwth an enantioneric excess of at |east
8094 (i &V ALFRIY §U8t"Sor e active enantioner to | ess active enantiomer of
great er t hans®@dits demddSiratthgtieabimly RO thelcogpohds of thd présdndinkuaidplt@€enh@ncer esol ved

R and S 15 enantiqners of the conpounds. of the invention.are routinely

obt a1 nMPA TGl Binciine A0 Yo SHRARAORE M a5y, SHSREARER I chdx cess)
I N addi fidsOdtudyachi ptuidy éfadddl RfsellfBRh ME-Anpedsi1 6 8 WtadKeitedRF theRWbilihySe | Mprove
the side-effect profile of the conpound. Conversely, the |ess active

enant i oBRNEANCIBIOTY EBOSES (Pl RRREsHip sy dirpegarpal i GnidirRe e mae! isistitRint t o
of fiset WEL RS wilB ARATR] cQBbBEpinE Al GAfainty iAéredshy BRCeRtratdnk ¥redtOr m i n
vivo. For exanple, if the adm nistered 20 conpound |s cleared too rapidly

f rom t heeMloyiatd Sridapinuta intervals sepaeriedyousritsign With & (SEsythaut thy iestermpetndier
can be AmhOpSLAl Btrehs iEEPE arh fifude A8 HhANSER befoRCandRfiE ARIpbYf JeAlidldn ThUS,
the . invention contenplates the use of the |ess active enantioner in
excess Wwedetereingthr e active foim In particular, the invention contenplates

a conpound Owi%h@feiéﬂgift%t'liagﬂ lb Q\B{%ﬁ] Pe 852n BlARME ic_QrﬂF&]n@s §9%6€ _ﬁﬁetﬁfon Emtﬁi{e@ SS

active enantioner of east % The relative proportions of the two 25

enadft i osighfcanp BP o efifestseranging drogi abont §% ¢k &hevt Hr¥e hesyd ap samrpupéericetations
possi bl g, iFlErEJahata%b(t ﬁﬁﬁ%ﬁ&b&.‘?lé@ﬁﬁl??ﬂ e)QHab%, _@an”%ma 1 0ferdif 955 BCR i@, R®
enanti one y have on the nore active enantioner. Fromthe foregoing, it
can be isédh, Rowt hed wisj2eafferdaandinardeserin EYER responseief Iy wher renfusedat aet . The

| nventi of, BRAYLIGS 0"@%‘5 %?&Iﬂﬁtgh% {L;’?rfei ati‘lgjﬁnpﬁ Shithvels %rtc;?;ﬂlg?ﬁ}ﬁi' AUnBR 2is SQRFPL OF

synapti Cc responses, I'n a varl ei therapeutic
appl i caindzating thitsubsitpon of sulfur forexpganl at s BBit@npraréiss edivity sisnilantedhdt of
i ovi strength an rat i Q]oznP SO
usmg ul F'gro t‘K?%p'rc%)n\]/tlg'r?g"gscé)ﬁ’ g‘r"ygjd-4 n@itfg}?&gﬁ%ﬁﬁ%@ﬁ@?%ﬁ?fg} a eggg{{ ‘?fﬁge %igyc hoses
such ashadhingopbix eingatoarsdviee R’ 10PHIGH)I givesmish éhenhuned adtivitidadievidenced binthe

conmpoun are readl synt hesi zed conventional. chem cal. net hods, and can
e T esof Vadrrse Aot AV CFRY 5 bk e Aliat MR e e PRI ol oo
are of f sutedtution. Gavdpresdis aefaldol dbtasiied atithaompoind 3 havieg 2maetbulkytgemded to 35

it he, Seghe, of (e, INELAN 1 AR, 20 2 i MR0Z IR, 091 33469
é, 3odi o_x&ﬂhcehtgatﬁnwmaznwi@ilez xt?xft big[:%ﬁﬁxhﬁﬂm@&ﬂi@d’mﬂ&iﬁ)ﬂﬁs redibn 5/h_3zm]?hﬁ$ﬂir$g was |
egun with the preparatign of 3,4- yl.enedi ox c acid. from sesano
and car BEMediIsient agtdeyr Jubstigtios “f‘ﬁ&%#ﬁ(%ﬁﬂy (%gkﬂ@/ APt i beBeiton as
fol I ows handesdRiativetPedthpodfd IHPfo}dsWE\SerHPSPQREpBRkeS it 3R pbitndadhdedirftios 6l yme

in a 250-nL high-pressure apparatus (Parr Instruments Co.) and treated with
1. 44 g @6 indicating thabthesoubssigHionprangess peséerrediby this aggaxada perbistlpth the dresesce of)
mn, af i . 7 oMM dt 10

i o de ey ARkl AEBALRL oAb SR Aok l(in (Rpolid ) sfRRRY ot
and% he lowarotivittirelativao thescaseewherel the irthyl-sulestituted methylenecgrowpd's aiphatode niigt h 50
m. diethyl ether and acidified with 10% hydrochloric acid (10 nL). Further
dilution of the m xture with 500 nL diethyl ether and transfer to a
separatory funnel generated an aqueousl1fayer, which was renoved and
extracted with diethyl ether. The organic |ayers were conbi ned and
exhaustively extracted with saturated sodium 15 bi carbonate. The

bi carbonat e sol uti ons were conbined, acidified with 10% hydrochl oric acid,
and thoroughly extracted with diethyl ether. The diethyl ether extracts
wer e conbi ned, washed with saturated sodium chloride, and dried over

o o o I o e o - Y b1 1 Y S




30 g (about 2 equivalents) of ethanolamine in 30 nL CH, ClZ, which caulsgiN 2§07
dark oil to separate fromthe solution. The reaction was quenched by

addi ti on oWQ@I¥33dE9 (2 equival ents) of acetic acid and the redP@dTis9g/27027

N- hydr oxyet hyl sal i cyl am de was purified by silica gel chromatography. The
pr oductoXyé (e PeuRds Sulaandel At g@bswuslﬁn h\é%a@rféf’lé‘t'm?lcma& attht €7 vhegssion

(40/ 66/ (%%m{w&”nh 9V 754 st aPleReiifetiv ity R 1aAEAH REGBoungs 5,755 1 8hd 6T AftndTBh Rot
product fractions were concentrated 'on a rotary evaporator and 35 dl?ut ed
Wi t h pets gegahas for Ghmepouad b ¢thylenewnT lus, coli ppuds welrereip n &c ppresenea preferedl | ect ed

by filtrati.on and dried.ip_v ayield fromthe fi -.was .2. 06 g. A
eacond SRseTEreCatd i o B~ EEH g puatbp P il Benitbkt bpRF SBMTNHRAS) 1360
PCT3 USQ8/savaPEP SFficredde of 8%/HD a Serbéd@drddiofof UM MMs indicetiigpbattmae buleyt ral f orm
(PhOH) 2. " = 318 nm. ionized.form (PhO-) n,",a~ =342 nm IR (KBr): -OH
and -NI-T“E?‘P‘Z‘EO(?F\atal%'s’opﬁg}'o'bm%ﬁfﬁ%?)%lﬁwﬁrﬁ":V't%irn' de carbonyl at 1640 and 1610
E)Str;)ng) CF’*Also'id'dNME?d (20| MHzre d?@@&lldc&@mﬂdpeb-rfhgc&ﬂpdunﬁ iﬂ'hccSr)ié(ch-w_d’th( 1 H,
r s), 7.2 1 H s): 6.426 1 H s), 5.944 (2H, s);. 4.245 ( 1 H t, J
=6 Hz)f,z’"‘?,‘.‘l?éléw,e’ ‘ﬁ‘i',cg ¥AYPrapase aaﬂﬁ?cs'bf%w, Ew%é&wa%%‘ﬁoﬁ}he increased

t et r amet P RigdoREobsd Ve for diid cdnifbidaerohsteatsh @ Redl@ %y e B&emiallR) et hanol
(8.9 g; 40 mml) was suspended in 320 nL dry chloroform to which

trifret HAFE8YY-hof ormate (32 nl, 290 nmmol) and formic acid (7.8 n., 170 mmol)
wer e added. : ' di | uted
W ih othyl aoePar sy SaE tealE el e Loty OO e,

bi car boinugnsiopufifie coppsiin § h@groatpw|ak theddrobionexhibis sehsrantiadly gseattir aptivatyltlani de
solutio ' ' . adi . | uti on was
evapor a%gg&g)ﬁ]?fggg#ﬁ{%ué‘q%{evﬁgg%ﬁﬁ'&ﬁﬂ{%g‘glgﬁsﬁﬁt| p %q‘lf%fag%ﬁl%?-% rgtr@f[)ogr aphi c
st eps oserygiobndsd , gehd T exhilit EBSReenbiandingacaiveies afproxionated)i Bithy0-fedd herd fogsoane =

o . ; . o . T
ol &t BROOHFL bl AR B ACkst, A HE 70 Eh L e PRBIE D AR SLEBLEET, L
met hy| elgerodtbrori the Zciositioy fis axtoheibytingg fa¢ ey ©)the high ghbleydese! Selyresent@einpoBidd 5

di oxol o[ 4,5-g] 0 olo[2 3-b]l[l,3Jbenzoxazin-10Q;0 i th =,.152-1 C. IR
(i 1y - THERERSEy Fortasto a8 ER a0 HRELCS b BRI on s bishia I
(500 MHaredicibCbfIhe al@lity.t@ fmfrove mehorybn the 8-arm radial maze task. The last column of Table

(IH's),6.18(] H s).,6.015( 2H ABquartet) 4. 30(]| H td J=7&

! Do) - §rigbintinh apses pr oot iR wRideffect O lolihdied GEingany gapancemensofcc o 5
ppl0( lmkioryin ra2dtebtediiid learding pSrafighrding-dncli-hrmlrhliial maze as described in Staubli et

1, 4-di ox - gl ol -bl (1, 31benzoxazi n-11-one (2) Synthesis was
begun Mﬁ?@ﬁé"%‘r‘%@ig@%é’ﬁf 4, 5- et hyl enedi oxysalicylic acid from 6

hydr oxy- 1, 4- PeaZemhcaxdsbfabresahtdaventib® ¥tod ecexCgradedi dage-febpdnkeein fliio BehdUibal

described abgve in Method 1, with {he i.fication that 95% sodi um hydri de

was uselsh fily iSO FIEGr hPRRPES b TG B B 51?‘”%1 § apgigee number

T sttty Stk v ol shoucpin Deuse i
yi el | thin fi ; : : , : , : : ,

1288, 1%% reny qaspges (G 0-Izand O-aﬁ@/kﬂ-?“&ﬁlsht%at ﬁ-eﬁmlféﬁ@aﬁeaw?afﬁ"i*ﬁqréheaci d

was Conyfid MimAl9hdninBierdd veflicf-2ink Yod aRerfiadel day'sldt tdstiflg. The right half of the figure

di oxan[ 2, 3- g] oxazol of 2, 3- b!og% 3] benzoxazi n- 11- one, % t he procedure

descri b&tP™4 efage pypbss ok ot errors gbseryed followipg admiggstratipn qfj3 svep tgmpagd . | R

(thin fﬂé)ﬂ%&a’ﬁﬁa%d baPdfbact §4Epair) téMpard B REvehitledone (BB hafd BarDf Bachita- * HNVR

{200 MHz; 13): s 7.40 ( 1 _h s), 6.56 ( 1 H s), 6.17 (1 H s), 4.1-4.5

(7H, ) paiBndszambgsegn,pdmiristeationpf compound i atidgspges 000.0§ 0dg pbhE mgkeanpl e 3

PCRLUS98/ 25 =D -2 2- ] - : =i 2 choi

oxalol of Jay ferbigph WERRiR, oo ShATRhAML i abe ity ahordi MR Bl driss chotees

1, 3] di okefors thmfirst erecat retativg tolrppmphizsa cetitols, deweld aps ggnifieant, ldesesdependents pondi ng

salicyl | i J i e 2 above and was obtained in 41 %

yield age%ga dgﬁ%glsesag?r?’%gb%ﬁgmg%rng%f acid was converted into

(R, 'S) -7, 8- D Fydher-datadbthined hikiyg thBahemdyHest are shown in the right-most column of Table

1, 3di | q[ 4, 5; | 3-b 3lb i N-10- one. d i ped |
Ecamt o 12 M eh R FPpings iracberdiuih PARARG R taiob 90 Righ hoERSHy P melidey | 1y
1664, 146G cothfdunds 1 2P shoWidg' minl6m eff3EBe dovet (KAEDs) 6F 50 and 1BINYRg( 200 MHz;
CDC13): 8 7.18 ( 1 H, s), 6.44 ( 1 H s), 6.17 ( 1 H s), 4.1-4.4 (3 H m,

11



10 3.4-3.8 ( 1 H m, and I .69 ppm (6H, s). Exanple 4 7, 8-D hydro- SlaIHJl#N%M
1, 3-di oxol ol 4, 5-~It hi azol o 2, 3-b111, 31benzoxazi n- 10- one (4) Synt hesi’s

the title Wﬁ@ was conducted as in Exanple 1 except that PPE/US98/27027

am noet hanet hi ol ener ted | situ fromt hydr ochl or i de the

S0t o wresii: &P ahies oo PasfhaRome Ry e THEH TP st A Het hanol
to yi el glemoMbdnh@nceipl dctlvivved (10118 29-f&HGrdaad?) fRan hﬁldgtshbﬁlalfllnbmelhyi’a?ng% 1d&7d?,
1626, 1470, 1420, 1306, 1121, 1062, and 929 MHz; CDC13): 8
7.29' ( axygen dythe & pagtiqn (pomparige coppouds | angy “@‘j‘ lcenfb%@ ‘(Ozfﬂbméy"gthe 6BS 1" H,
ddd, J msdig. 0, 6.0 & 1.1

Hz),3.66(1 H td, J=11. 4&5. 9Hz), 3. 33(| H, t d, J=11. 4&5. 9Hz) , and2. 94ppn( | H, ddd, J=
20 42.0, 5. 9Tke ompaunys Ehiarmpylias 13nd 1igray Hinalipyvinve ﬁfétbhwrasganbonllowngtheo

1. 3-di

PR  as s S R e L S
met hyl eﬂge@@omﬂimﬂwramwmanednm will fotamtassaridy aveo hersene bivlaggsent i al | y
an |dent|c n aci | h,and ;suhsequent
purifi AV or?sgﬁl a??&d "cgt\"r'o E‘%&oerraépeﬁ}mqg B-Smt@)r's]I ﬁgésq) %H?‘J]Er\/ t)%]gn hcf"ﬁ)%l

acet at ethgatie cllnrz(l Eerhycdrndng fémﬁrlmaltah;mlemdhcawbmnzlmmm;:s@dpm apanolforas ag waxy

lid 67%
17bC S GsSsp Ginte el kteBiventicouyismrmanhisyn ety iffrent Bl et A ool ) was
30_ sus Eended ghﬁk i ;{i&seﬁiﬁzveghdélgifnﬂj@éslrﬁesm&tﬁod\%t Sdparitiflg e sl(ereb&oﬂﬁﬁ@l%thg chl{_ar:
trimethyl ort e an orm wer e adde e
react i oi¥P Esr‘grtg;@vﬁé‘ﬁf‘ gepringlas é?'?‘hw ygpa "51“53(96 f?‘“é gl felFNUALRN? ont o

silica gefionadhiflduppdredn ¥ nfdiainihe Pdcenmd &girammbn(eﬁb FAtureSé dMicko(vad In an
hexane- et hyl ~acetate to yield 259 and. 61 ng of the first and second

di ast er pRIRATIake FohvsBt ofdnY eluppg pespgihy whigh with Yarg deprgdeny prandhs edutpatdtP e al for a
t0t1§| Yt hat) pi30Arkan bgaet&me%%g%hae@sﬁaé@mr@@af% 598 RTARTTE Auhn 1 -
= 148- 150 fil 1472, 1433, 1269, 120. and 10-18 cm'

H NVR t3bB pmkﬁrizwt w@ppwprweedrchzel fationpfy physe. 'thagd'(ﬂdzzalpﬁorrse)s ge thgn glutedy, )

E|Z§)O gZ%n'ABE E’(H@l'ﬁﬁ %zughllthesiie%f §§ol((en1- c&‘x‘npmtlon?{u%le(to Lalde d#ﬂren)‘glal‘ellﬁig%ag‘t |60?11

2. M | Us.i lm Tme!(uteldnwnferq rmy belremheq ¢ sapuEor dlfiez% colmmmzrsérdema furhes

cm . " EhiivR &39&0% lfmﬁimeng o? n%@ bé %‘pl]éd t$3 stat@on%%' s(:pﬂor“:onﬁ}ned §1 49 (1

H, s) 6. 01 (2H quartet). ﬁ n,

3. 29- 3. yipylatqd 'FIOV'FW bechmamtuwf lpﬂshqr(emler@y Ansxmlawgaamcfera @mport is

7s8-Di h sy

10H 1, 3§§;eox'ﬁf 4‘” 5!q~~oxazél158’1é"°§ T R o e e o S Bt igh e i, fnantiomers

4, 5- Met mb/eme'oﬂepwybw ancti¢ stoictiee of thepartiotiancampouridybemngrésolvgd.ding thedatued &f i n

rret hyl e i i

i dentica S%L%ht(rglaelﬁtqg% Bd ?l%%(ﬁm q}?g"w%%SéeémA%&a%?ﬁfoggg%hghﬂggﬁg %)d %uen

puri f i catethwds Bgscfibaisih Exlmpleff @gnp ptiyr {Bialde methexdnig detefimibe Yhehelxiaeepoenbiys

ac%ateogg]ereélv(gg g%glg%% 4, 5- net hyl enedi oxybenzam do) - 1- propanol as a waxy

15 “White solli el d.

2- ( 2- Hydr oxy Bigaﬁrplveltmyhmedtlmﬂyﬂﬁeana)ml@gal Actjyites afithe enmsiomes af td inviention

col or odenebmBaRTA SN il a ot Bin bRalpE T e ARBYBP Binl
1670, | G3@as Ibdédm, onlald Shiral ABRC callidvh, (Dahdl 20033 0antn' ChiraldabNVR) {lﬁﬁ)g)a Mohije CDC13) :
481_ 242(5 %’hﬁe oig 78%0 gginé/hgxane untlﬁgadmg was c(omplete ﬁ?e mo?nle pha(se was then a?iéédetg)
30 70:30 2-propanol/hexane for 55 minutes at 3 mL/min, followed by 80:20 2-propanol/hexane. The
first enantiomer eluted with a retention time of about 61 min, and the second, after 82 minutes. The
resolved enantiomers were further purified by crystallization and then tested by the methods
described in Example 9.

With reference to Table 2 (Example 10), it is seen that most or all of the observed

35 biological activity for compound 1 resides in only one of the enantiomers, i.e., the first-eluting
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20 Hz), 4.36 ( 1 H dd, J =3 &6 Hz), 3.92 ( 1 H J =6 Hz), and 1.4OJJNpm
(3H, d, J =6 Hz). Exanple 7 8 9-Di hydro-SaH, 7H, 10H 21 JUN 2002
1, 3- di oxol oy@9%334&$ 1, 3] oxazi no[ 2, 3-bl [ 1, 3[ benzoxazi n-11-one (POT/US98/27027

4, 5- Met hyl enedi oxysalicylic acid was activated by carbonyl diim dazole in
met hyl eﬁéa@‘sméhl"iﬁ%i Ye ceridit o ApicHbe WiErpmBle A M?b‘?%ﬁfaﬂlﬁlﬁf?‘ﬁ“é@ééPﬁ"F'a‘l"Fry an

I denti cad . IRAOGE ﬁ‘l%rgﬂen%meeraéenﬂp%\lﬁ S‘s&lﬁ&i’llg'tﬁe ﬁHﬁQlﬁhn nifHRs equent
purification by 1Y sh chromat ography (Si O~) using ( 1: exane- et hyl

acet at e egbibiss 3 EESPripateasg pf 80"/5»?@@ nvse@h@cﬁom bEableadi \slbl)athe [AcOpEMOKuES a waxy
white s

(25 vy S ettt B SR s poncerpration of 30 M (Table b, Gopversely. e secong-elti
trifet hy:hari%(dm@r dckwholrdm'ctabbzmﬂalfgerﬂm E;PSii’mestoasc when [preaenplaca Sonafyoragon of i ve a

whi te sol 8 ield vvltht t|o 62-168 C,. S and 74-175
et M Prgeft AP Higee Fosfnd g Bafto R bY HG0R i L@ 52 Rl S8R T E BRI - &
934 Cm “The aH:WMRar(tiBBn@r Mﬂbmpﬁlﬁ@].Béffd)ds?arﬂ\ﬂEDoIlB'lpg&g whterdi tie MEHofﬂl)e Ies§ 08 (

]|_'|Z;_| s) ap?\goe?xa&ZH A%QOHJP‘% hdﬁ?hez 9503 pﬁﬂ(ig), tlg)ugg hﬁere3|s étgl gﬁncﬂclaltraem%ry §ff%t 11 6

Hz) , 2 95 -3 Acl:@rd(ngiy the tﬁegt:meﬂt ﬂae&o&é’bﬁt‘ﬁémve}ltlaﬁ)ma?eﬂqglo& ah eﬁ&ntxﬁ%erl@ﬂ? 1.50

-1.65 ppm 35 . 21 JUN 2002 WD 99/.33469 Exan‘P
PCTIIOUSQSPQWQ rm of the 1sclosed compounds consisting predominantly or virtually excluswely of the

7,8-Di h%r@b%?oﬁb%ﬁ}hyc!twé%lth%re@&%%a@inétlé é\q eﬂ%ﬁla%a%s @as%}éﬁihgkmﬂd(az' n-1

0-one (8) 4 l'enedi oxysalicylic aci mol ) was
sus pend@dmrwtgemln@rpyefm@dﬁMfmwth@mmaéhvwgntaww FGCS&W'@‘ ‘{"4 00 mmol)
throny! ofilliidieAE exctdbPRE 86 (12.X4 m,som&e%a\teeéaamorﬁeﬁ M defite 3 N, during

which time the suspension turned into a dark sol ution. e solution was

aI | owed enantiomst off greatarivhan®: aklingttbe methodalogyasseribrd Els%xamieolrﬁ&r%@'mdcﬁ pmfES wer e
ved I hl ori de and

0355 g iR e Dfpb iRt B MR P Rl Bung IR RO P o

was st i rengdoifngric ﬂzumtyeﬂﬁd’ eﬁwnommmessmheeﬂd@tmadmlhisuaiom)fg@lmdirgactsrgbsequent

purificati rmchr exane | e =

yield 0. gﬁglom rudlmprov H?%.Qg.?ﬁ&tém@]h &‘f‘%’e 40%4%%(}'seé?ng?'ltsg%égg*e%sog&uget hyl

acet at e/ehmtmmer éan]heln@e)d nh@a:gmgqarepd%@éhsgnq ﬁﬂ%n}rs sladhiluait tovbffteemetabdical | | ne

sol | d W|th 132-1 1659, 1629 145 1376, and 1267
cm ' 0(1866)0 zgloelﬁgi m%re?ctévgrf%mimqwd or gxdw:}? féllth?_fl mljﬁstegagoo (2H,
AB 2fuar tcem)aoundi i2dleqredltoblrapidly frdbnrthd Blobd &réant airlm):;easbd bihodnt2F th{e 1dsslactive) |
4.05-4.13 nd,1.59 ppm
(3r ) Shadighst bendeispimirba o St e eagniner e me sfodh o TR ot
corrpounds\:elnﬁoxam&rndﬁumahamstehftﬂwegsmvwdnmman ilexcése st @dhd mor¢iattive faint. h
slices qf rat hipgpoca s according to th oW .n rocedure. Excitatory
 esponsdt PR BR AN ERRR e iR o P BEE R LPViGE PR ioBR e ar o
mai nt ai reekss llaftﬁe leeﬁ&hdd: agnGhaeisdrat Red 80U qhs l‘qlatﬁelpfdpﬁﬁd)nmﬁthe ewdh ifici ?I

cer ros i na ui During a 15 - ute interv t he perfusion
medrum iSRRI APRrOPHAtE a&warﬂ?ﬁ@"m%ﬁssde%ﬂ&@ﬁ‘icr%?@f @ﬁéﬂh&r“% Ce
CONMPOUNG&cepide BRAAME Afar §:21¢s6 6ERE enhitREleahRY Yialeeinahemardicaive dnbficig. of drug
perfusion were SUEEI‘I nposed in order to cgl cul ate both the percent increase

in EPSP anpl i Frogdheforeepacibran feneprhaiethe obleps ang ‘Eﬁvﬂ“t&esfgthﬁh‘ével“é‘g‘ﬁ’é"r@é‘ at

one- hal f ThdgvaRidk ledgmoncmms WhCrEhseflfor eRRAMRME BrdiM re@bt 1Sy naPRia pddphses, hat
is, of the arrplltude or half width, can be used as an i ndicator of

benef i ci2af finfarligyane varieity of therapeuticppbisatiges khscempeunds are usefidl asi ppocanpus
was3(y emma*epfrés%samhﬂﬂr&ﬁﬁ the sHRRN af dhrapRh JGHRMBRIM ¥ csﬁb&naeralsésue

slices (400 mcrofeters thick) were prepared and maintained In an I nterface
chanber usefuBfor (mmswngsqnmmtbmrablememdiftemélquitmsyql?@ﬁ%émIS@quwamadm e

and Lynch constantly
perfus e atsg}g.og’hrﬁﬁﬁ %/n'%{n&vl\'na‘f ﬁpg&gﬁﬁgﬁ’ﬁ lgﬁ é&.ﬁ%ﬁ%&s areid d'%@%@ﬁlﬁ KA 3,
KH2P04 lcoR®gntiviBolenticdl meGadh,2n3 cdn béNabiD0S! 20, sepprate seroitOmern if desieedcor bat e 2.

A bipol ar ni C'Pl(eopﬁogltnlg g)l(lamap ésn e 0 erectl ks ?'%%rpvovg‘ess o?qlsulsttrz{t%ﬂ%gllyl arllld%ltéeno mn e(rjlcrié

35 limit the scope of the invention in any way.
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| ayer (stratumradi atum) of the hi ppocanpal subfield CA 1 close to fHhejuUN 2001
border of subfield CA3. Current pulses (0.1 nsec) through the stinulating
el ectrode ¥PPYAME% a popul ati on of the 35 Schaffer-conmmi ssur ACTGEP2792er s,
which arise fromneurons in the subdivision CA3 and term nate 18 21 JUN
2002 WO 991 33469 PcTns9si z70z~ m synapses on the dendrites of CA 1 neurons.
Activation of these synapses causesExhmpletlo rel ease the transmtter

gl ut amat e. ut ans : ( ﬁ@ recegtors whi.ch then
transi ently “&p s ' e {0 rent to
enter the posts naptlc ceII ThIS curren results in a voltage in the

ext Pacel | ul adY¥ ‘é&ewistqﬁé“"f‘l"éﬂ' the preppratemeh s hasthyleppdipryselioyhe é“h@ fram or field

" EPSP") sdakth61hinki %arbe,%%%é ad¥rding Yok wmemqeomeesa{nﬁhm&c%@&tfsm
positioned in the nmddle of the stratumradiatumof CAl. For the

exper i mieremok@ram B P movp!) wastdipstobved in 30vyal japhyarasis dighyne nfee258tmiprhightrrestire ur r ent
was adj E?p%?a%ll t(?arpfrgqy gntpév\é améa%lmﬁnpls.ﬂfsg 3t6y(prhﬁ1%i)lo\“6@‘%c§8&mr41h dri e.2 0 mv).
Paired stinulation pu ses re given every sec With an mte?’pu se

i nt er vaPtioing 208 consimoed el e, efiyr. whitkethe amawt@%w@sundeeé to W0geicwitidcartesponse
wer,@ di n

reslgonsgogld%ggd ﬁe?%d% ?ér)deéé%ghésgrsq’%er @mapl B'T% g%dl&u']%%g‘ bhegt %ﬁ’dwh?éarb f)dg(g‘é i ne),

t est compowmbzi \merxeaca@dedxmm w:t;ehlpedfmmlwnnll, diathy! étber aad pedlﬁediwuh letbout 20

m nut es erfu hen, cha ck t. ire u
ot it by BATEE et Rud e SR lr AR ROR oht S8R Blepdl sy apdirintfer B
?ct iv ;it QSeplaﬁmbrmﬁefnelegdehlaaed Hﬁlaquefgmey@,t\emaﬂwaimmgw?drny eﬁtgsc&ednamchahjaolt Fnt i al
| PSP) in the ramdal cells of CA ee or war IPPtyplcay
sets in®®ftdpe ?rrysemetﬂsﬁfsrveaecwgb"ieﬂg%sﬁwustw'ye?é%qteir‘ﬁga“tfﬁte PP ar i zat i on

and 5s hoblcamsndthahe epcabboma&ﬂumns wae JERSPwd aRdifidausitcrosh dyd}adhudralabm amsk the
effects of the test conpou e relevant features of th

f eed- f offtREQUEh|YsEagted ‘tfﬁ‘hf"eiht-’/‘ gther. ﬂmd'%e}v EHSEERUPE XS ‘i?F“bé‘E\‘}e‘W%ff‘e%‘MWHr ed

m |1 segandedisedihR\ehReda afd died Vet mgwbmdmmmfa&heammn%mea@ be
enpl oyed to advant age to elimnate | PSP hy deliveri ng pai

separ at &YJutign OYrcHe) save b s (REge )MWQWHQCQ'%S%!tS&B%%F“( asparlrwyg AefEgsesER) f or

dat a an%aeab,scopy'mgnff@&]si zE&bSlasgﬁqewem mad2 edi®, GAb, afdactiat {ove] @bl ¢, of CA3
axons is known to be nediated by ANPA recept ors: the recept ors are present

i n 3he §9‘i'16%’s‘é% [Kessler et al., Brain Res. 560: 337 341 ( 1991 )] and
drugs that segf @ﬁklh‘&%)!d:@iﬁ&l X§29§c15 %?HE@&nﬁﬁLx%tHthﬁé SonBvizkart s ledlod. EPSP

25 [Mul | er et Sci ence 2 - 1b97 Ani racetam i ncreases the
mean ope,SﬁSﬂmoﬁrQ Qﬁg,tSHérmWAqaé@emteﬁhlen@m pga asn@kpemeeepwdebﬁpm)s

| ncr easggq 8§l (AR R nﬁ 03X BREDE Weli QB 1306 RnPRES abd BelUr ati on
[ Tang et al., Science 254:288-290 ( 1991 )]. These effects are mrrored in

the fi elreflPdfor 8. Thebesie ecdumcm Wisdrepied e 2ove 1 Yidddé,0 g G Y rbthpralicyldteanbl i et
al .95 Ps36g%glgglgg_ogy, supra; Xiao et al., H ppocanpus supra; Staubli et al.

H ppocanpus 2: 49-58 (1992)]. Simlar results have 30 been reported for
previously disTMsthelenbdinzmaiicydic dad (2,215 8142.1dMmneal) frem eithenof thettee pretédoreal

Che b de8iolPanalEua84 Ghied 1n SUPLHER @ hnlch Sk RN Bk WSHPRERRY ST | 1

t he physi ol ogi cal 68 ed ‘above, W the pr esent ed
in Tabl @amobydﬁmmdaﬂa’ne Garbostdndadeavasab/olwd @H@lwesoldmenqonblembcmeilmmogéneevach

test co u Xper nt..t rodu d. the |ncrease
in EPSPnABgesr ngnhsé e:fg %V% %faihgﬁ? i (\)&%15 f“l‘ln({:r?e“éléhe ?reac%‘ea 't e"?:du?o(r:leéﬁt S)
t hai0 i s giab@n 2|eQu1vha1t§)exfethdndahme @o3umh GHsClLQwh:ledausefd zUiah\k ama;gemteaba3469

PCT/ US98/ 27027 t ercent |ncre e i.n e.of t P res The
compoundas StonT e GEHOr S5 BBy AR USHBL kTR ST EHDAL 2o 2 and he
ef f ect i vesultingQORG&Bkyelitylanisylatidt Wk psiffed szAIcs geucnfblxrudgehphgm ﬂatphﬂua: ar e
results for the ring-open anide intermnedi alﬁ‘ zuEd 1.i) leading
conpound®ampEd ‘E)Z"éﬁ%ﬁl“éﬁdlw'}h hexane/atiny! aestalsietheng! €49 % Urdgfovd ?%EF’?\P’H@;“%QZ‘ at
POSi t I OMapdouhfe@ AP PNS. The taird frod@l §radtfohs were concentrated on a rotary evaporator and

35 diluted with pet ether. The resulting white, flocculent precipitate was collected by filtration and

dried in vacuo. Yield from the first crop was 2.06 g. A second crop gave 115 mg, or a total yield of
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5-The ability of a conpound to produce an increase in the EPSP responggyi#gl
been a reliable predictor of the ability to inprove nenory in the 8-arm
radi al mazewvbashssedhe | ast columm of Table 1 describes the tmcgbsvisdratose
for enhancing nenory in rats that were tested in a | earning paradi gm using
an 8-ar ﬁ?%dﬁpail4&&2@2é>s°€dé%’v|sttétd5nentrasmawm'|foret<PaDH) MRNAS! Oam:ignipedserm | 62

(| 1994) pufy g 2o A3 A/ RIPROOA ahP-181 QFHGEA sl by sBEBAYI Sl cidil dest, as

iIIustrgted ' Figure or’ conpoun the data in e 1 were
obt ai nedJI64lemd|g|6tQ1(estrm)remdr WBK2QOG‘AHZ£BC13/@EDMSOérﬁn@t?§ (dildyss;, 7°Eﬁél bat)s were

The rat Loleret shEREa i TRl PO o PSP IR htnd 2 Tobf Vs

adnbni stzer,addb@nﬁhefxgﬁueﬁamhyialaﬁea.TMg) and S, and conpound at a sel ected
dosage was a The r ts re resent th ver age

error rates g{&g \S‘/jté‘gry(e“g%R‘gg‘ﬁ’?g‘éﬂ'?’@g’fnzﬁ'@f@?eéhﬂof@g B0 ‘H%W‘I‘Sesl“fpegﬁ?eﬂlé

figure, 32mmldr>n¢m&efonﬁftolwﬁcrﬁhh@fh@ldaﬂnorohgm (ﬁ! ®e, Bl xﬁm@wsnﬂi)fo#rme atib .grouP
at a given dosage of conpound averaged from da (left-hand bar in

each dafh pA 'F'TOBrW"F‘b#qu%W@S&Wﬁﬂsfﬂ"ﬁ%é‘??‘%‘%x%ﬁf815é'oaﬂ56%d'5&9‘°é’r‘é'&bd from

days 3 affl aeethie! ﬁmd,m@e@qomsn s RARE Hak @s&ﬂhﬁx)bmaﬁfoﬁﬁé bmﬁrr%pm A6l foRb&ed NE
standard error of the nean (SEM. The asterisks ure indicate

datll whey efaturpted S@il% chiprigheolyipinapdi fipallyediied quer iﬂ&lmr %wérm‘rgﬂ“g gathe
substi t Eglﬁt »Qafs e@ﬁ%&f&% Qm:a Er'ih ;ﬁﬁlf%(ggﬁﬂlltgfle ﬁé&i] cleoma&%FaRﬁlc E@gj.;éﬂ ene 20

group at t e Z position | art I ncrease I'n bo response
and rrazs'h@asgagbsh)(l@cﬁmdhe(aooﬁﬂdmrdseﬂwl e@er/lzmdnerwlbﬁub@mm&cﬂsucﬂrpf 2c, and

act i vi ¢ PEERRe huprpy ekl iy Pl AR LGB e d3s PLOSIET 1

( CR22) ~teci@ahizati¢nuikdric Riskhykas phindde/dieth Mpetier VAR, S)-7,8-dihydro-5aH, 10H-1,3-

(1750) Lo R oA SO L ERLAGARGRP 1900k 5 4 GH R PARORSNT 2C

3025l OOB&HCMEGZ( (i) 7X680 BRNTNBKIGHI (9Cktcih Z SBDRARIT500MHEHZIBERCHIVE @8 0, 4N 5532 CHCH

NT7C-OH FoR S A BO TLaRroAL  50 o e S LA R Ee A RS 40

M ni mun(1E, ded; li=ve, Des 4 H2)eht 3508t60qab@H, 9. | i nked to am de nitrogen and
right-nost carbon is linked to Z;tNT = not tested; *included for conparison
W th conpounds of the present invention 10 Exanple 10 Enantioneric

Regol ution of Benzoxazines Sanpl es cn‘xah@lbzz)xam nes can be resolved on a
chiral statiopar
a nonlimtirk

et hanol V\ﬂthsyﬂhéﬂxsﬂgasaféguﬁﬁmh ﬂ@t,ir@@ran&hef@,@J@ﬂiy&n@ﬁ&xﬁﬂwyhemd ﬁomhe ‘col um
| nopl I € pnase conpose (0] et no xane O\M ng at

15\/\hlﬁﬁ bi | h df703§) h Il h Yﬁ“ 1

L/ ni n. YeRT Lihenzefioxanandgaphon dipxideseeay ‘aéb‘ﬁ E AU EeSERcB AP Y ihe 1 ow

r at e \Namemaanea&ﬁdaet@oﬁﬁé%mﬂat 0% k&ium RydFide WhQisém Biel pReshh@sfcavias didxazged
'70: 30 d)r opanol/hexane and after 55 nmin to, 80: 20 21 SUBSTI TUTE SHEET

( RAPE 2Bps 900 psi, and the teropspatyge s 243 ¥6 I e e19ducsidwesoptained as a beige solid in
52% yield. IR (thin film): 3072, 2975, 2876, 2656, 2546, 1680, 1573, 1415, 1299, 1258, 1186,

1061, 897, and 747 cm.
4,5-Ethylenedioxysalicylic acid was converted into (R,S)- 8,9-dihydro-6aH, 11H-1,4-
dioxan[2,3-gJoxazolo[2,3-b][1,3]benzoxazin-11-one by the procedure described above in Example
30 1 to yield a white solid. Mp = 215-216 °C. IR (thin film): 2899, 1670, 1626, 1470, 1306, 1121,
1062, and 929 cm™. 'HNMR (200 MHz; CDCl,): 8 7.40 (1H, s), 6.56 (1H, 5), 6.17 (1 H, 5), 4.1-4.5
(7H, m), and 3.5-3.8 ppm (1H, m).
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propanol / hexane. The first enantionmer eluted with a retention tine pf JING
61 mn and the second after approximately 82 mn. Material fromthe first
fracti on wa¥O8PH368| | i zed from nmet hyl ene chl ori de and di et hyl P%T’Hé?"”ﬂ&”gl ve
103 ng (91 %recovery). The second eEantl oger was simlarly recovered and
recrystallized. The absol ute confi gurﬁtl bhg of the resolved enatttioners
wer e not 78-Dety@rer2 palimedlive 54 ESIIAe3-diowilé |85 € oeiz610{X.3-6 ) BVt xdzild D@k €St ed
by the nethods described in Exanple 9. The results are shown in Table 2

bel ow. Table 2 : Activities of Enanti or@rs of Conpound 1 10 Col um

Fracti on@ncwz-bmem%o:( er&Py%E’nztBﬁS}a@nBﬁ&e W4 esied Wi carbfodikddeleQRAIRZRO0500

t Mninmum Effective se Wile e invention has been described in detail
wi t 1 r efcerresperdingsabigyhq asid andesesibecin Faramiet saboy e ang was obiaingd et 16 Bl askat

various b\é e s@l‘id e s&ﬁﬂyhm(}id \t/ésct%hbé?fg§ ifté (R '@87%919#1 2@&}%‘6%&%”69 ]fj’ om t he

spirit of i nventi on. 21 JUN 20 99/ 33469 P 98/ 27027 1T
| S CLAI MEBMOI4 SAlmmj@hZﬁdb]hlaMbﬁgomm &pmsuiue@nbmm-ﬁ\uampte@mg\)e 1 y)¢l<t)1 ~ ~Z
R 5 wh o t f and
B i e G e T Mt

- OCRS=CRH30-cm" o HNWIR 420D MEZi@IR@h) Baget(hHr s)as.¢4 élﬂdi;@?ﬁ@RﬁiHNS),A lo#.4 X3H, am)d XZ
t ak t ar r 10 X and XZ taken together are =N-O N=
or E‘RL SO%EB%EH grﬁ%lz%(p 6H N ‘ogether are -OCR =N; ZisO NR ,orS; each
occurrence of R is i ndependent ly H C,-C6 al kyl, or C -C, fluoroal kyl,
each occurrence of RZ is independentéy l&gal ogen, cyano, hydroxy, C, -C6
al koxy, C,-C, 15 fluoroal koxy, thi ol “*48 al kyl, C -C3 fluoroal kyl, CzZ-C6

ﬁl koxyal klyl iz(@lﬁhﬁtﬁ'oéﬁa%i 1021, fdﬁx&é@ﬂfg,gnﬁiﬁhilol@&ﬂll&]&éwg_o%kz
eteroaryl a ary aryl ox , arylal koxy, or
CA-C, Z het ero%)f";‘fleé‘lslﬁ’ QV"“&&%’HP%’ESWPF ghriducieq awn)%ﬁapw exgepf igependent |y~ H,

C - % aldayihoeetifanetiol tgeu%@ab%yﬂu,fm@ rh@hydraémbﬁdé@ilt b9Ehchn<Q of3fl@hﬁ5|9ﬁ§ ¥f al kyl ;
20 each occurrence of i s independently H C -Cb6 a

f 1 uor oal %ethy awewaambéwy'gﬁ gariamigsethenol ta ¥izldn White solid we)ﬁz*m@ ‘bqrb%)r G B Kyl |

or C, - C(anarﬁmpzml km 1eﬁch47@cmmrm€e1 m R®2] andb2ohal- 'oqmmqywnzfl 6
al kyl, C f1 uor oal k Cz-Cb al oxy al -CZaHé/IaIk

het er oar‘}Plek?W 29((9“(?)»@92(1& §/)I 6)‘39&\”@?? 6. (ééé#lo"@(f{ﬁq(é @ddpf F@Oi %Oﬁl -tyano,

hydr 0Xy1H5 3@5(1@4 k¥¥- 11G &@59 Hi) yh3 (1@1 1&J=f1’1l4@&0ﬁ4 [ BY) and%ﬁl%n%l-l ddd, ) =
al koxyal kyl ’ C -C ~ arylalkyi, C4-C 2 heteroaryl al kyl,” C6-C,, "aryi oxy,

c, &0z atl é%l‘lé)}liz) C-C 2 aryl al koxy or C4-C, Z heteroaryl al koxy; and

Example 5
7.8-Dihydro-7- methyl-5aH, 10H-1.3-dioxolo[4.5-gloxazolo[2,3-b}{1.3]benzoxazin-10-one (5)

4,5-Methylenedioxysalicylic acid was activated by carbonyldiimidazole in methylene

25 chloride and combined with 1-amino-2-propanol in essentially an identical manner as for Example
1 above. An acidic quench and subsequent purification by flash chromatography (SiO,) using (1:1)
hexane-ethyl acetate gave 1-(2-hydroxy-4,5-methylenedioxybenzamido)-2-propanol as a waxy
white solid in 67% yield.

1-(2-Hydroxy-4,5-methylenedioxybenzamido)-2-propanol (440 mg; 1.8 mmol) was

30 suspended in 15 mL dry chloroform, to which 2.0 mL (18 mmol) trimethylorthoformate and 0.75
mL (16 mmol) formic acid were added. The reaction mixture was heated to reflux for 2 h,
concentrated in vacuo onto silica gel, and purified by flash chromatography (SiO,) using (3:1)
hexane-ethyl acetate to yield 259 and 61 mg of the first and second diasteriomeric fractions,

respectively, and 68 mg unresolved material for a total yield of 85%
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ni-s2, 3or4. 23 SUBSTI TUTE SHEET ( RULE 26) 2 1 JUN 2002 WD 99/ 33469 UN.2002
PCT/ US98/ 27027 2. A conpound i n accordance vm' th claim1, wherein X Zahd N&U
t aken togewloesg/3ases - OCRS5, 0- or - O CH=CR5,0-; and n is 2 or 3PCBUsSAs/zOIpPOUNd

in accordance with claim1 or claim 2, wherein R is H S 4. A corrpound in
accordance viradionnyMarrel 48f 1 58PGilRethin filg)3 67WHAT2ilA3h 1269. 2126 andhl Gigepound i n

accor dapaaulicidh el ebd, eI N, X ¢ 0110 4 Ak, LOOSS BB AY T GRGRE-N

and n is rmpound i N~ accordance W erein R is
H 7. A@dr*rﬁomhd 2i3r(”dcdxbﬂddnlcé6vﬂltltﬁ Al s Jor 6 tlzaiand 646 ppre(Hilrd. h=ids 2. 15
8. A cq@ound in accordance with claim1l1, wherein X and XZ taken together
are = N=or =N-S-N=; and nis 2 or 3. 9. A conpound in accordance with
cl & m 8, whdiraition X! Mand5XA61G KR (thindfg@:Heém2.adré7,IM20- 1963, 1anH aRi 103 db'. 20 10.

A conp | co cewth claj r.claim9 erlnnlsz
corrpouﬁ\g\qﬁﬁk(g)c@g' uéﬁgg) '%(wa?)nég}ﬁﬁg@ dal(ﬁ]é'sg’térvm ¢Ur ABAuaey): ﬁ&éro SaH,
10H 1, 3rdi@XomR[B49%.88 QK AQ) 123.37 PIH, n)3drtdeneopeaz (31, 404.9p). 25 12. A
conmpound i n accordance with claim1l, having the structure 8, 9-di hydro-6aH,
11H 1, 4-d ioxan [2, 3-g] oxazol o[ 2, 3-b] [ 1, 3] benzoxazin-11-one. 13. A
corrpound I n accordance with claim lgxah{:}né@g the structure 7,8-dihydro-2, 230
di net hyl - SaH 10H 1 3 di oon101[4 5- g] oxazol 0[2 3-Db] 1 3 benzoxa2| n- IO one.
1410 A cohs g i\ adh 16 $-dioy gloxazale]2 15| 1a3 |beyzoxazing 4-0pg (6
enanti oneri ¢ n@éno@sg E aki b%s @tegﬁy éHB lJWEazgl'eEEEe(@wng 26) ?
1 JUN 2002 V\D 991 3469 f° CT/ruUS98/ 27027 15. A met preparing a conpound
in acccﬂh@alde@dmonw"amywltbr?eammodkmpmollmteweut@"mavdqmgc:fdmaamms fakeeipleexcess
of great v ng the
ottt o Doufoiheii e by SRbsataf Rk e b B B PCRB I RLDTD, oy
enant i dwmncath%adethte:gavp@dadlydmdﬁ# Ssetthytedicxpbriizam o} t-pfdpendl iavewagy r et ai n
t he: secan ioner of said conpound on the chiral support until
gsstan‘%}f %I ?hoem ?/o’f'rrgal d first enanti omer has been eluted, and optionally
el uting sai dZ -@eldpdraxyehamb dtigyiared ok ginntanedohi-p@pamsili ppoireated with trimethyl-

orthoformate and formic acid as in Example 5 above to give a colorless oil (84% yield), which

solidified to a glass. IR (thin film): 1670, 1630, 1466, 1418, 1262, 1124, and 1033 cm™. 'H NMR (300

MHz; CDCl,): 6 7.25 (1H, s), 6.51 (1H, s), 6.23 (1H, s), 6.00 (2H, AB quartet), 4.54 (1H, p,J=1.8
20 Hz),4.36 (1H, dd, J =3 & 6 Hz), 3.92 (1H, J = 6 Hz), and 1.40 ppm (3H, d, J = 6 Hz).

Example 7
7H, 10H-1.3-dioxolo[4.5-

1,3}oxazino[2,3-5][1.3]benzoxazin-11-one (7
4.5-Methylenedioxysalicylic acid was activated by carbonyldiimidazole in methylene
25 chloride and combined with 3-aminopropanol in essentially an identical manner as for Example 1
above. An acidic quench and subsequent purification by flash chromatography (Si0,) using (1:1)
hexane-ethyl acetate gave 3-(2-hydroxy-4,5-methylenedioxybenzamido)-1-propanol as a waxy
white solid in 64% yield.
3-(2-Hydroxy-4,5-methylenedioxybenzamido)- 1-propanol was treated with trimethyl-
30 orthoformate and formic acid as in Example 5 above to give a white solid in 78% yield with
transitions at 162-168 °C (glass) and 174-175 °C (melt). IR (thin film): 1659, 1464, 1283, 1263, 1155,
1036, 1014, and 934 cm™. "H NMR (300 MHz; CDCl,) 8 7.31 (1H, s), 7.49 (1H, s). 6.08 (1H, s), 6.00
(2H, AB quartet), 4.60 - 4.80 (1H, ddm, J = 5.2 & 13.5 Hz), 4.15 - 4.30 (1H, dm, J = 1 1.9 Hz), 3.99
(1H,td, 3.3 & 11.6 Hz), 2.95 -3.10 (1H, td, 4.1 & 13 Hz), 1.90- 2.10 (1H, m), and 1.50 -1.65 ppm
35 (1H, m).
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whereby each eluted enantioner is obtained in enantioneric excess pff JUN 2002
greater than 80% 10 16. A pharnaceutical conposition for use in the

treat nent OYO&/RW4bhin subject, to 15 enhance synaptic responseéGid$os2eqd by
AVPA receptors, said COL11pGCsltloll Q0111lprilSing an effective anmount of a
conpound having a structure in accordance with any of clains 1 to 14.
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| ;F'if'ifo? SO ST S B EE e e b R
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X’)"'XOX’)’)XXXXXXX’)’)X"'XXOXXX’)’)&ZgngO" XPX~22?~=222?7??2?20Q??2~22??22?2?7?7?72~227?7?7?27?27?7?

~297222729ERI0 SR bh g I HhY P33 7923 {3 Hom 4fis-4iRdB. m), 355 IH, W, 0=

| Yiyer mobd Xlcg e2), 6aY @@kﬁﬁ](@ﬁ]sqa] ca] ca] caV] ca] caV] ca] ca] ca] ca] ca] ca] ca] cal ¢
a] ca] ca] caU] ca] caU] caj craJca] ca]callca ; X h -Dv

%<Vmv~xsmhc”YT] ca] ca] ca] ca] caV]ca] c w}ec%v] ca] caV]ca] caV]ca] caV]ca] caV]ca
] ca] ca] ca] caV] ca] caV] ca] ca] caV] cayl\sWsal Tadiind

90( CW ~* _bgsng| w mhc”Y] ca] ca] ca] ca] ca] caJca] ca] ca]ca] ca]ca]ca]ca]c d] caV] ca]
ca] ca] caV] ca]rb‘ard]béa]“éﬂ%’l]' e ftsdicampayndain acagrdarice anithdlge invention can be teste

qLr " cf =Lzl diices S Crﬂ?]s\é\l&)m fi ]octﬁ& ﬁﬁih&lﬁ’]ggﬁd&@t]rg qu%ﬁlt&@] gl calcajc

a] cal ca] cal cal calca] ca ca c*a]caJca] calca cal cal ca] caI JOR" & &&L'
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] ca] ca] te]petfjsied mat]lga]lc syiechef) tradne aputaiping|verpusapohicationapch traf cwaipowiidsa] cal ¢
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ca] ca] ca]dca]ooa]cuka]edm]lcm]: oa]c@a]lmqasa]n@ﬂsé’am a]amiasbesoenbmwm/m\ﬂnAe’BBBICGCCCZ

Z
] ca ca] ca] E%Sh!ae]@ggﬁﬁ #ll#é]xﬁgﬁkq'e g‘] F%Jf%vﬁgr}m :’}‘ﬁa geg% ca}ﬁ%}'?h &9 o KIGI\II]I\IKE
MWaKew@dHOYah be used as an indicator of beneficial therapeutic actw:ty
ZZZL
ca céﬁ:éﬁgi &5 c&a]l”%]hea% R e R e L) AP AR
Ocexdd” sgaeasyDag g hdtsvamdtis3g slio]:s] (aa(] midroa¢ten tinel] ) oarcprkpmdd adncadiaia¢dialnal cal

e Pl e Sl A S T AR R S e b apia D bl rnd e o) ca

] cadocal dafl@a]oﬁabsedseadmwnﬂ\/rﬁea&rﬁaxberakss&bﬁadrﬁ@]p@ﬂ]s@a]aans fa) 6] wie] £efra] cal
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{{'}G}<ouam <W§ﬂ]@“¥1@11126d?€%ﬂ Edj2E Q) \ry MepPaPeafaGcH): Caf AR €1 cal
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U] c”al] dajec 6thma] radipaa]) ofiihedfpat anvdat ajbfialdded cebead delboalkcof sobfiddCad) ca] caj c

I < . . .
a] ca] ca] ca] CaCurrelnt pulses (0.1 msec) through the stimulating electrode activate a population of the

35 Schaffer-commissural (SC) fibers, which arise from neurons in the subdivision CA3 and terminate
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ca]ca]ca] ca] cal] ca] ca calca

- 6DB88} RAN 1ﬂ By w]he]fd%axeml@iﬂfea twqaéla]aeaqtdaa ‘CJa k‘Ja?}r&ddftey}letm] RUfFta] caj c
a] cal Ca‘-}&@%&éﬂ sakeaHleali ﬁ%%ﬂkﬁ@ik@ﬁl&@dl%@]z@@m&(kée below). The field EPSPs of the
>K )>,/Bl (fxsnid_Z]]c]]ca]ca]ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calc

a] E&] capeonp @g;})@l@@]e@@]q; pitiatdaid andlyzepdafetameng @rapl)tu;e‘] half-width, and response area.
>K) >, 1Bk &p e GLdGlabf S PS8 rreﬁlltgsﬂ@ﬁ;lo%ﬁ&s%ér ;cheal ca] cacajc

0 00
Oa/(]igoa/] gaqe;fgi}:om ﬁ:a Ca% rat of aﬁuﬁmmute@ Thi ggfuii)n was then cg-anged backotcc‘?r}egular
%10%5$8§é§1: 10% & () 3l 10‘V& ()-:Vi3dE! 3@10% & ()-%40% & () - 39
10% & #10% & 0% &
10% &' E ) - éz dE!n@G@ii?]se%r&hl@lerf \5#251@% Bcfuse tiBABLGROAthe SC fibers, in part, activates

-1 N & . 310% 0%. YdE! /S 10% F.,10% & () -
%/ & n% mﬁﬂ-rfﬁ%ﬁi %e)ner)a%d%léz Ho%?(@%’fw’“‘(ﬁ p()il ntxal%P(S)sz%\tkﬁ pyﬁ)mldgﬁfells of CAl.
10 39316 Red Jorard 1D &/pchHp deislia Whiér the EPSP idalhes it peak. IVASdkIBPAaR tle) - ' WAEYNC!

#1'8% g %;}ol&;ﬁ%&% %ld(%@ng?rﬁ W ‘g‘ay([?haslfeso%:lfl?eo/ﬁlgg}(, )al_u!: thus could partially mask the effects

gg! ];$ gj.O%jf&]e(t))s-t 9@;&&%&'@1}&(@ WO atit {eptubcbQFdIE fegd-forldbd IPEP&S (hat 1 ba0fd B () - f ~*
E:/ 10 ; - . . . .
1OOe/d & ('f"lc“ﬁ’fﬁql/g%sf‘)e-’ 1l hyndseq milliseconds £ollowying 3 stirpulatipnpglse. This phgagmenon gy gy v
10/ i 1 1015, 109 [) SIS (): L0 () 10088 ()
n 0 0 0 0
100a¢ (illéreqqns and 75'1%'51857°°&‘b/</q P%'é%ﬂ#it%"ﬁ&e %‘%f dE‘f@@é%&sg% )-109F& () - & {
1090& () - 910955&“&]& ER3P¥EEded in m& 821 hafter stxmulatlon of CA3 axons is known tobe

10/ 81099°&.()-010%& ()-LS/ 109%& () -s- 10%I'& OCV?& é} &#10% H
He: () - et by AMPAotisepios) e Tegsprs oie prereni ) Wesatapgie gslen g1 B Ber;
s10% & £6p: §97S#4140(9@_§4 0 And:drﬁés thz{téel[:ctﬂv'\  BiBck the receptor selectively block the field EPSP
10/§SIO%U& (,) %4.0% u& 5) 10% u& ()-! 3"10% u-u& ()-2! 3"10%& ()-2Z3
[Muller er'al., Science 24 ]694-1697 (1988)]. Aniracetam increases the mean open time of the
AMPA receptor channel and as expected from this increases the amplitude of the synaptic current
and prolongs its duration [Tang ef al., Science 254:288-290 (1991)]. These effects are mirrored in
the field EPSP, as reported in the literature [see, for example, Staubli et al., Psychobiology, supra;
Xiao et al., Hippocampus supra; Staubli et al., Hippocampus 2: 49-58 (1992)]. Similar results have
30 been reported for previously disclosed benzamide derivatives of aniracetam [International
Publication No. WO 94/02475).
Compounds of the invention were assayed in the physiological test system described above,
with the results presented in Table 1 below. The first data column shows the concentration of each
test compound from a representative experiment that produced the increase in EPSP response

35 (which results from increased AMPA receptor currents) that is given in the second data column as
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To% & ()- PR el TB3gAs ool ol i potiton 2 Reifolnls'c, 2046 )
10/ 34810%& () Theabile@&a cdmpaundtd Pvdice)an lincr@isd e ERSH rpi@hdeliag éen(a)reliabje3” 10

%' ()-//MIQ0OON0Q 40/ 31 10% u& ()-. 104g, 109 1009;

ST05% () PoRTBOQTE soil se THAR HSmbiin BadhoA TSl ars osb et pepa g Teble
$10%Pu Pu(&'l ﬁémg&ﬁ?ﬂﬁﬁeﬁhdlc)c d 68 T8 %nbifnc{ng-nedry insrafs)thdt &eBUe & if)a-learning paradigm
"10% u&' ()-.23 3 . . .

1011 95 1054 1 ST AR ar5obtkin SFu§ 608t £ LA Hd R (24 A raded

10% ué& () d&é5e@5@e@tdﬁ8m@ed in the behavioral task test, as illustrated in Figure 1 for compound 1. All
10/! L810% u& ()-1L10% u& ()- s10% u& (}%l- 10% u& ()-L-10%u& ()-LZ10% u& ()-/6
dev68Y77 7eihedata oy igers dokerrzotitginedgisingohq same)erauriddgnals( Praiarnoie days( e sats

10% u&' () welelddvinU&inple dOSESBRRRAGNRS) Mrdx@@%a?c%
"10% u&' ()-+10% u& ()-s*z10% u& ()-(!110% u& ()- c:::::dYNC 10/! 10-u
10- u 10- ulnshe pugqitesk o gthewgrdg vehiclesione yos adm mjstesedito shepeoyp) endays bob angd'>( ) -

------- dBX!ll\&MO{lnd ath Q& ted dosage was administered on days 2 and 4. The results represent the

average error rates observed (number correct before first error on left side of figure, total number of

grfiz(a}te/ WhidiOfe Yaks (kretested

15 errors on right side of figure) for the group at a given dosage of compound averaged from days 2
and 4 (left-hand bar in each data pair) or following administration of vehicle alone averaged from
days 3 and 5 (right hand bar in each data pair). Error bars indicate the standard error of the mean
(SEM). The asterisks (*) in the figure indicate data wherein p < 0.05 by the paired t test.

It is noteworthy that substitution of a heteroatom, such as oxygen or sulfur, for a methylene

20 group at the Z position imparts increased potency in both the EPSP response and maze assays

(compare compounds 1, 2, and 7 with compounds l¢, 2¢, and 7¢, respectively, in Table 1).
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NNbC 10/ y# 10% & ()YF 10% g () L' 1 mLo¥ & () - 10" 10" @

109 & () - s@394.0% & () - N~PP@QURIELC 10/ SSS
10% & ()-y10% & ()-y@'10% & ()-y!10% & ()-9, 940% & () - y#10% & () - 4RRTNTU2V
WIEbC

10/ #" 10%&—Or—ut$1 WWWW w
XeXXXOYZ( M 190%8 (gey/l1 y. ' 20%|& . 1jo + +
10% & ()-%Q gf%g'éﬁi & ()-zZzzZLIN QO g%zd‘YNCt 107! 10 :(%’8: %é%;’)rge (MED
10%&'()“8#4-'9%@'&_( T4 o() SEE0%% 0'/ e Rk %0'() XL LUl IJLHITT] C
10/1 f #10% o0& ()4S CHook o B tiohiane (1 RO 3
#10% o0& () -1F10% o0&’ (GH&' [Frids of (QCHz])zTAM&CszEYNd;OQO/ 25 1000
fM10% o (- T TOW 0KV T &G990 O (JCHYY? 0% 10BT TI0T@& () -T§ NT:
10% 0& ( l—G—agaxaadE¥YNc10/1 !

-2 N CH C.H, (CH)), o 5 35 10

2c* CH C,H, (CH,), CH, >30 25 100

3 CH CMe, (CH,), 0 30 33 NT

4 CH CH, (CH,), S 30 20 NT

5.1 CH CH, | CH,CHMe o 30 14 NT

5.2 CH CH, | CH,CHMe o 30 10 NT

6 CH CH, | CHMeCH, o 100 10 NT

7 CH CH, (CH,); §) 30 i5 NT

Tc* CH CH, (CH), CH, 300 25 NT

8 CCH, | CH, (CH,), 0 100 8 NT

5

*Minimum Effective Dose; *left-most carbon is linked to amide nitrogen and right-most carbon is
linked to Z;*NT = not tested; *included for comparison with compounds of the present invention

10 Example 10
Enantiomeric Resolution of Benzoxazines
Samples of benzoxazines can be resolved on a chiral stationary phase column (Daicel
Chiralpak AD column) using HPLC. As a nonlimiting example, compound 1 (225 mg) was
dissolved in 0.9 mL of ethanol with warming and sonication. The sample was applied to the column
15 while a mobile phase composed of 70:30 ethanol/hexane was flowing at 1 mL/min. After the entire
sample had been applied to the column, the flow rate was increased to 3 mL/min. After 35 min the

mobile phase was changed to 70:30 2-propanol/hexane and after 55 min to 80:20 2-
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embodiments, it will be understood that) various variations anc)i mog%cations can be made without

departing from the spirit of the invention.
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each occurrence of R' is independently H, C,-C; alkyl, or C,-C, fluoroalkyl,

each occurrence of R? is independently H, halogen, cyano, hydroxy, C,-C; alkoxy, C,-C,
15 fluoroalkoxy, thiol, C,-C; alkyl, C,-C; fluoroalkyl, C,-C4 alkoxyalkyl, CG—‘C,z aryl,
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25 C,-C; alkoxyalkyl, or C;-C,, arylalkyl, C,-C,, heteroarylalkyl, C,-C,, aryloxy, C,-
C,, aryloxyalkyl, C,-C,, arylalkoxy, or C,-C,, heteroarylalkoxy; and

nis2, 3 or4.
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25
20. A pharmaceutical composition for use in strengthening the memory of a human

subject comprising a compound according to any of claims 1 to 14 in an amount effective to
increase the duration or accuracy of the subject’s memory and/or decrease the amount of time

needed for said subject to learn a cognitive, motor or perceptual task.
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