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which pis 0, those in which R is oxygen, and those in which R err] and

NR-,

R err] are -CR=, where Ris defined as above. Particularly preferred
conmpounds are those in which all of % Re above qgual i fications apply;
that is, certain tetracyclic benzofurazan am des, such as those
represented in Fig. 2. A preferred group of these corrpounds i ncl udes
those in which the linking noiety is selected from-CRR -, -0-, -S-, and
-N=. 30 Preferably, Rerr] and Rerr] are -(CRR),-, and Rerr] is
-(CRR)m. Mre preferably, in this case, n is 1l and mis O or 1,

glVlng a 5- nenbered or 6 nenbered heterocycllc rlng, respectlvely, as

o, r Y o .



Corrpound%vafgséh% invention in which Rlerr] and Rlerr] do nog forma |inking
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sulfur ring ato |'arger or s rern es are
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avai | abl e; athensabtuel Vs Ehatdfiane Perpaleduthimeatald ﬁﬁ@%ééé\%ﬂe
synt heti c net hods -20_descri be preparation

represent at i %%&ﬁﬁiﬁ'k&n%]f ‘?ﬁ%giﬁggﬁﬁpﬁn ang dazergirelhePBencfs the
conpound® 1 VGhialeaC@ﬂﬂ@mg atutatdamdrettrmdstmkeswetbia@ll@bowmels. The

Co ds of d |.i nki i et

my be - BreRebeRERCLS R TR P ot RS

2A-2D. Al't hoaghttoh@easure |tokational pdepplacmteram&ﬁnmmﬁur drhe

nucl eus, si MthahofEtbadss MBYaBecltpdeld o tn £ P A COP U dengl the
e |azo es an

i nvention, e, correspondi ng Benzot hi a
ni t r ogen- conf-aphpﬁ@tﬁé‘t eipEPEHatlOsy Sadhsbe relayed tps thewenkowrd.

2A, actingti eBmphtehe car@&@ifgé@ypyf)f e AT A ethe  venibhet i huked
salicylic acid WI éh carbonyl dij m dazo i n_an ,anhydrous sal vent such as

di chl or omet hxhaVedrtosh R 1%% @ﬁ?b‘?ﬂr&ﬁ tdmey e Stlde PUpbRr | Pke,
is foll owed ayle rotddibnhen mﬂlmphﬁ.édblleyarﬂhmalclijtlmﬁe‘ﬁenc'ﬂ”leoﬁfesﬁhél ng

an de acet al the[& %R-%%c‘ﬂetd] YHL df acid, such as an alkyl or aryl
, St

sul foni c aci uor oace icacldTh a sol vent of |ow basicity,
such as dichl or onet hané-’aq?o efPect(adiseavatowt t he adsadonshd cyesitiaonon

f?nﬁ. ] r?o.t g&aa@e %r%'bséféﬁgxﬁﬁt@éféoéi‘z't%ns%%nﬁ% dfe W £ 1 8Rea
9 V\e\éggpg,gggovehlcle ]track 10. A vehicle reader, receiver or
PCT / US98/ 027i&terrogataad iR Qéé\hré.& tsygenicre aéiewaémae:.@eaa@gtéa to

preparati on, in Fi activat ate with a

cyclic ininef ac RTa% e‘fegy?r 8??‘“3 reﬁlggidezf% ggyéﬁﬁ# %epresen;c

Fig. 2C shom&%lm:nﬁantg oanokxaciui labaisnbsifi tthedtaqshrml pasttéshed

wth a | 2-chloro- or 2-bronoimdate, to
YS! S1ong Bl U e WLRSE,

yield a etracy c conpoun h the linking noiety fornmed by

Rlerr] and Rlerr] is afhaiahovpdascrities fegiperdgrbsysten ggbaeygadipry
reduced by, fuarse%@mhﬁmeak%ﬁt b?s’(%ﬁr ogRiah! QQestPaﬁi&Seff‘EqﬁEhB?I l(Ripki ng

noi ety. - D shows ™t he reaction a sultab substi tuted
honopht hal i ¢ camycegl\ﬂq Ilp%:ween ?}F’CIY?}“ﬂ%ere%@%ﬁ %@dlt%gﬁrépr neTHe
2,3, 4,5-tetr alayrapmddri neystenl ovedlly disddedss bcxxp‘tl::adza]my tBagéﬁU do&

tetracyc C G nd i |chthe i nki.ng. noi for

R[err] |§56 ]ﬂ? Lik-r €¥Wg A)ugasfggg t%(#’ ?re’ ?ﬁ%%ﬁﬁdef"lﬁ
O g. Chemlocatlodcs mm&isn(,lgsopxcamadSbYtRFeenargy Frofewvehdcie- c

Chem 28:181 ).) reat

Accordi ng tosbajﬁgurt%%crgg%spegpe flotcﬁlé"\éior?ve% on, P%eﬂ-sgg g?tgg%%%%og?rt anes

are useful radgmmancthds r"'é‘eﬁﬂnﬁﬂn%ft%c'ﬁhﬁoﬁhbéﬂré §Pm§3ﬁt92‘o§ﬁr &hattorthe

behavi or i n & dpyEpb an iHEhe%n _can Obef OpihbRanited i msgal RFRNt onbdiRAD! Y
or other_cognitive functions, Such nal adi es aré matic of a

hypogl ut 3Pt SRREESI AR on Ther OFRRES &%H@%@npfﬁé{%ﬁﬁﬁbgﬂ-s&laé’ﬁ“@rﬁt h

of exci tatorﬁrsﬂcﬂﬁ@ée&onortbn '&m@ BHBeirdf Adfuterepinds. Brcav@hicle
e _su ect conposi ti ons enhances AMPA

treatnment of a 20 3%) g %5

receptor actiWyels %’1 ¥P&Y: Rt “29° M4y also be used to facilitate the
| ear ni ng of behavi ors dependent upon AMPA receptors. The met hod of
treatment conprises admnistering to the_subject, in a pharnmaceutically
acceptable carrier, an effective anount of” a conpound havi ng the formul a:

[err] wherein Rlerr] is oxygen or sulfur;

Rlerr] and Rlerr] are independently selected fromthe group consisting of
-N=, -CR=, and - CX=;

9 WD 98/ 35950
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Mis =N or =CR[err]-, wherein Rerr] and R err] are independently R or

t oget her WQB8/B4166 single linking moiety linking Mto thecrisgsooesd exs 2' ,
t he |inking noi ety bei ng sel ected from t he group consi sti ng of a

si ngl e bond, nd - N=;

;9
Rlerr] and R[err] ar & m%%gg ﬁ&egg %’él é‘& e%ll%r oé]'t h&? Gr &?@sboﬁ &g of
-(CRR ) n-, positiogeg - adigReaR 2 po:ta:‘c-:x:af -y -IO%0 -a I&sp&m:tivé)- and

R[CeRr_r] is gg@@hed frmthsgs 50 Qf&'rﬁ)afr?néhﬁ-éBHePEstﬁgRgQig?mac}:q&Q

i ndependenFP?‘Jé:el EB?e&?‘E%‘PtBr s“@r asg, then maxiypuRr, [vehigde. meeCNRR'
10 -(@R pe%EtéaRawﬁg Qw%gmem’@r Q!Hé eura&alaeor tRe Hbgient

i ndi vi dual qgrou rou to ether forma
ring; and cir ag"HEfe' sw tﬁ‘ané’%n%a ?ﬁﬂ’é’g@hﬂgﬁtl y %‘Eilecf’ d fPRRRi)
hydr ogen, Gniforiadricn Cbndr]véhimbéled;ﬂaltlon inpbraathied.al kKyRurtidh may

be unsubst it yt r 8,015 functional.

sel ected frg’gcﬁgf‘g %g?ﬁ#{; }'Séj’?%é(%a od’r O}{f&%%llﬁ n‘oée{e?’b
al dehyde, &aebok§95c5ae| tdamedybhokpke specidic megc@rrbd%ﬂa-ém ol thoal
wher eifp t WRa8dChng theaéﬁs&lﬁ:[@%&gﬁh& e %scarslb;’” ¥, %‘hha é‘c%

carbons may fogether forma rin d (1il)

unsubst i t uf8d &R rsddst iurEd Bigh acﬁfﬂ@%ntmﬁltﬁ fliﬁﬁi?ﬁ"%%‘i’?t?%‘iss Pect ed
flrgmhhgl ogeg ni L ro, mllsogpechrdeoxenalrarcﬂe@wu@l mﬁdﬂg&tgﬂ% &3%:9

al dehyde car xylic ester. or car i ¢ ami de;

m andyp ar Pﬁ&éﬁﬁé ﬁf’l gﬁeo"%’? y ard computern, éﬁﬂly Gh fan then
|ndependenplmpoﬁnt1 the 2vehicle’s poswﬁohh@m(hnmmwls admamias teire doe
accordifng ,q Ehgn”%bgogo Sieéfe'gh r*?éi'?is 1dd Lé%%ed z{sh e 4 C“ged | n

Section || ove arI pre erred ar e those corrpou ? gnat ed
as corrpoun&galvetlhi'r AN, tmtﬂe%ﬁﬁeuhéifywsen?ths NEErREddivey tass 50,

preferred. the actual J@ez.@pgp@mhaﬂm BEStEM& IR RRGARARNC R W Lhe t he
met hod have ,been found to_ be nore_effective tha revrously descri bed

conpounds P SERRSRCFRE X@A‘:}%c’%ﬁ?‘ﬁ?led Wlt&b’tri s eFmenesS n
vitro and mhis \iefoematidesds lmé:beﬂmrusmt%bd \to orEh WOGhere SELENELY

A. En cenent .of AMPA Rcet I F t| , . .9ynaptic fesponses
nedi ated byd %e‘&%’ﬂPB 3 i"n 3? asglgs accPHi h§ {0 thgq1 30

98/
PCT / US98/ Oz"ffvgmatlmhe%%o%r%‘i‘ﬁ?h%t?‘hvjerhtY‘}t’)"ﬁ EoRr gt ﬁxyczor%‘&fr’?ds descri bed
herei n. These conpounds are denonstrated, in the Exanples that follow,

to be substantially mores rmtmhicthamdentbﬁaui'pusl y-descri bed conpounds in
i ncreasi ng AVPA recemor QUL | i t canpus his in
vitro assay is descri becf‘ %ﬁtﬁﬁ %h%nd&féeg%lgg 051@15“3{)601 m% ;_I'

The fiel d BR3Aqlsxcltofprpestposidpive Cbm%tiam)anécor(f@tr id neeaulml

after ggi myg +id@yf ion of CA3 axons is known to be nediated by AWPA
receptors, v% ch are bresent in th synapses (Kessler et al., Brain
Res. 560: 337-341 (19913%. alf%%’-fhﬁt’—'%ﬁ%@ﬁtl vel y bl ock t he receptor
sel ectively bl ock the fiigd daERRed i & eegimeil. ,coBt£DA6d SHRn the

Ani r acet am whi has been shown to increase the nean open tinme of the
AVPA r eceptTiIiPhnhnaie i ncreases the anplitude of the synaptic current
and prolongs its dur |oxs(ﬂmeg posation of Sheemeshisler a)ithbiheseheffects
are m 6or é&{':b@ éé d,EPSP (see, for exanple, Staubli et al .,
Psycho rolo SUPpr a; ao et al., Hi ppocanpus, supra; Staubli et al.

Hi ppocanpus 2: 40B8s(19007) ths mexamples uEhewhayin haihg + er?ortwef or
the previously, disclosed stable benzam de anal 0gs of .ani racetam (Lynch
and Roger s, PFEtbopnofNFhenyieba7sRr 18 could kel oNeRislenel fat-g-sshown
in Table I, a bipolar nichrome stinmulating el ectrode was positioned in
t he dendri trjrlmdzlayelra@:srlraaiasn ik atmh}cd)é tdaac hipptravpalinguhin etde CAl

cl ose r f i

Current pul sgré%glgﬁ ‘1‘?{ Pégfé’ﬁ? %3 Qgﬁ %t %ﬁl%ﬂec'{] E%‘?Hgllelgac%t%i ‘vate a
popul aBBon Bitheas S@%fd@bcmgﬁp\i'wr( SC) the Wé‘fysﬁﬁed% campbyhensi 96.from
neurons in the subdivision CA3 and term nate in synapses on the 20
dendrites of CAl neurons. Activation of these synapses causes themto

rel ease the transnmitter glutamate, @Wutamate binds to the

post-synapti c AMPA receptors which then transiently open an associ ated
ion channel and permt a sodiumcurrent to enter the post- synaptic
cell. This current results in a voltage in the extracellular space (the
field EPSP), which is recorded by a high inpedance recordi ng el ectrode
positioned in the mddle of the 25 stratumradi atum of CALl.

The |nten5|ty of the sti rruI at| on current was adj usted to produce

NN I a = L T



superinmpgsed in order to calculate the percent increase in_EPSP anplitude
I nventi oW B3 ¥nds 1-9, as shown in Fig 3 and Table | bel SFTARPIE¢6k ence
conmpound CX516 qui noxal i n-6-vi carbonyl) pi peridine). disclosed in PCT

Pubn. No W01, Q2475. an@r @sassayatidy rheeilid drndi eabuleel SYst fMe
descri bed above. The f| rst data colum of Table: shows the estl mat e of

the concenbsgtikgBnofsach sty é?ﬂ@ﬁﬁn%ﬁélaécté/ﬁ%@l@@ a@%&@ Lqphpcrease
P ase

the anplitude of the ¥Y®&l d EPS a value 10% above the ine | evel.
[err] Table I Conpound
Rlerr] p@gnp.]:table veRFé:ﬂ.,e] speed cm{-pthe rgepective sgment bagas

(CI[—I errjM %Bﬁ/ khe Jl.zaputted (J!Mdiﬁnatlon (@{égi:espe@ﬁ% compst%g'

CH% E:HS d;pen operates thg vehjcle aﬁ-ﬂ-the permlttab}\ﬁ— speed. NT 2
0 CH err] CH map] such as map 28, could edsilly be storéd lon

8 01 CH a?c’:ﬁli_:andga'd %frsonoajl\ncc'o_xhpu%ggo. ng.revsr,'\rg ma%&ﬂoeq rc]’ompfﬁ[ err]
50 siibway systEms withGhundreds ©f midlds ofCRrad0 may Medquire

NT CH 0 3 ND
0.1 NioER poyertll compyterd CHerr] CHON. 1 ND
0.1 1P nNT The pregent .ugqu ipn @dyes ZXpis problem by ND
0.1

9
rovﬂdﬂﬂ? aGangeatiayi g QBm‘EQ'HéQ‘lénCié hqts'cattﬁs?& add@% 6 Ncr ease
in the amp |tu the field EPSP in el d_CAl r'at I p ocarrpal sllce
M ni mum EfP@E’t" ongds apﬁ’a‘? pFBﬂuc%%hﬁci?atFE??]EaI]t@' si gﬁa‘F?‘c

| npr ovenentompubehavieyr1én, tie’ 'ararumlmvd'elcarf c&mbmo:pdsumlsalth l\éacﬁum

behavi or i ACTAE Shp e o Pefnd b8kpI8E 57 oo Fadi riRpryation "
enhand&mente @IJSI'M athem, Efdecweld &Eemnwnpmdn@cegl’ahsttate stmicaatg
Si gmflcan&oﬁgarc%wtth@ %ﬁg@ﬂ é&ama%még«%@&g A cdeR &SI PRe NT =

Not t ested determ ne
PCT/ US98/ 0Y¢R3cle track 10. Eacphhefgihe igpmpmiars Showl 6t hel df bsand

conpounds pgoducgthan iRse-sepepdesh of alﬂ@gseg@emn ﬂz{@lﬁ@éég;ééew& the
EPSP and were effecﬁl ve at conce% a’;[:' ons ast Wﬁ ‘“S,}é 1 € rrgj orit
of the tesREECEEnpERAER GRYESEROATFT y=Br2 mrec+t Yeriole FEREBr of
about 2fa ft gp.t haid.hes reiewsng eschapatic, r@m&enmtm eai angpéstv'é’i}on
receptor fynctjon. 5 ounds ul

ef fective. o 1{188 20 s%%glaesq} hta?l]lgeci)}il ared ?ﬁe Bﬁﬁ%giw}f uI ators
on nonosynapgciltadess regiongpdefed Zﬂeﬁre)zéhdapél ﬁs%ﬁmapt Fégredposhews a
dermonstr at edy ?Q@Egﬁa@@%‘ BE 82%Rritid R MRp 20 stofé@elﬂftﬁgememory

nonosynapti ¢ was amplified to anincrease of 300% on
trisynapti f the ceupster A&ir @G dNGhudef\ KRS ReB 7422@50232@095‘1

(1996)2s Fueirher page, st kol o€ eRERAdLd %ﬁ&eéél@t@@ﬂ&habﬁratﬁathMHKEd
t hese respors%ses Wa

rel evant d8sed3Ry gﬂgégc’gﬁtdgllgxI%aﬂ%ﬁégilqgfafh%éfgnr&ggﬁh’g&gLglr laégg
in anplitudacifudde regbepaa@lbc f32Ed EPSPands 22iport Fdg.n & hehowbl @, i s
Y o PERRERRIL oo @RI Ul LRA 660D SRS LONR

ef fective idm rerevasmoxy mf Badelcomputer 16’ and lnClU-des regions

30 22E, 22F, 22H and 22I. The respective computers 16, 16’,

16’’ and 16’’’ communicate with the vehicle car 14 when it

travels within respective regions stored in the computer

memory. As can be seen, preferably there is an overlap of

a portion of the map contained within the memories of

35 respective computers 16, 16', 16’’ and 16'’’. In other

words, at least two computers have map information that



di sease, such as schi zophrenia and depression, and in nodels of cognitive
per f or mtaiW@98/34166 such as performance in an 8-armradi al magayBos/0366 *
The second data colum in Table 1 shows the M ninum Ef fective Dose (MEDS)
for ef fi cacy in.t anphet am_ne/ r at ch. has proven usef ul
in assessi ncgmt'ﬁ% BEndEs %nggﬁ SF e G n‘épﬁ % té’ééf%&tﬁeettzﬁgﬂ‘reﬁf’ - of
schi zophr entemgifersort et 1@’ .,, 18¢di anReiS"' canstpea)coiﬁinandﬁ&&arﬁ@ﬁhded i's
t hat which c cLiy atiré:n.%n?/ t t ypi IVI ty-

i nduced by %% BQ m I’IIJ}¥ Eé?o% 0 Q&ﬁ%{}ﬁe‘; Eit%zoxﬁeﬁ?% Y%F

descri bed onboandEmmp@teQ relaylng mﬂmtmat#mme nai:qmmmlstbesthd wer e
si gni fieantyah{®iée BidLsldne v@ﬁ'&lbhg ehCERBCGeK P £0 HHHglean gﬂ&’n ' n

the Tabie, in that a ten-fold reater red uctlonlnggse
equi val ent ¥RREELE RHPRAF f% | | yFEFEBerivelfit %Pmn@e@f@ng

reduction ivehicle ditSén the vehlcleT'hEaém reéhéat 8népl 4an £Bowe theilED for
efflcacyt0|rr£{ove pgrfor in the ht - arm r adi al nazetask

whi ch test PId-1HPPoVEA® %hgﬁ'd Fodrf? t‘tl"l'iﬁ‘l"((J ersolepi 16{ askShas been
descri bed previdusty (Staubli et al., PNAS 91:777-781 (1994)) and Lynch

and Roggrs, PCT Pubn. Ngeveraﬁ% ‘&24@1@ véﬂi‘b@e @aE- clf thdﬁﬁg ounds

(2 and 7 - 9) were t1 mes nore potent than est.
13 semg’g/ FD50 In this arrangement the vehicle car 14

PCT/ US98/ OZ'E%smlts its dlrecﬂ_f@nff:’&”éﬁdc&iﬁﬁgnba &hﬁtTﬁleet§EQ‘é’i ehe MED
t hat produces statlstlca%‘%% nificant | nprovengent in avi or in

an ani mal roHeReH AR SRR gear °de§€rVSBEICE? f&lI eFyAZRB and
Kost owski , Hed. JERiee maso! £héO, véﬁie364 24084)c one &PMHRGIES oF agfed were

ot e AR SIE, TR TS AL (00ROl Okt o

For nul at i onthJ.s manner, Abhenoediclmozar t e toapswits abhd dethtdonf tbhe

i nvention ipng nd igat gg.r esgons d,are f ul
for the treat nent of%\% ypo Ituta rglecﬁggr?dl @Q ie| ongﬁdTﬁg are gﬁ%
useful for FPRRRHRFS ‘éﬂnc §'—hier’rf!&?1|lﬁféﬁt 1§Fa#éﬁﬁr pmengst

ot her cogniéa¥e E*t'h‘étr' .ONsThBr Qﬂ&%ﬂi"tﬁ@t &ngei'sC'c%ﬁﬁﬂédn dd1ea Ny 1"

strength of exci synapse r er_ of AI\/PA receptors.
They néy al SB™BB ﬁ§ed6?'n t"?fé%h a{}t Rg'ﬁf’lof Ehu 1% SR and
schi zophr enpésitibehalicorg rdsul trawk famdn incbudésashashr u.ntfalrmatlon as

i nbal ance, f e i Qg behavi o d on AMPA
receptors. ?%th'ie %%nera%%%ﬁﬁ)sagféé gngg%out E%%féé%}gr?mggtg “of the
conpound wi ¢bupted to aetinterregatvrad fpn realdngi tbeatdgsonai. t| d‘heof t he
subj ect, acggh g éﬁeé&aﬂgaﬁﬂso sub@QéE”%SeHEhﬁﬂ'l vQﬁiEtl'e%egosQ‘Eigneﬁvel S

enpl oyed can_vary w , can readil determ ned by those of
skill #% thalapg. t*P?pitE'élqky %anounts in the mlligramup to gram
quantities are enpl oy@éncH)e mrrﬁnsi oreisgiy mmmptehed vieB iz 1auly ect
by various 20 routes, e.g. orally, transdermally, perineurally or

parent er al | YochB@bni éanbduié!EI%}/l%‘C&@uermlnedS %hangaaamhateﬁpgr‘tt qneal ,
or intranmuscul ar injection jects contenpl afed f t r eat néNE

according to the nethod of the invention jnclude humans donest i cat ed
animals, ThipahbBESFBRYigRi FRER, CaM e Helihek transcribed inger glickalons

cont ai ni ng t:berari@im@ws of hasudwe@él an 15&@;1&@&@ E:Berti%@t@f rEadield d,

lid, | d_d ch f
commr 90 & VYRR PSR o8t bR 83585 8T B ol Bl Fions,
sol uti ons, iusp&nsmmdlnatlés uniquei ons, asspecdifiar i sginr eansedidlarent s,
| oti ons, aei%%' S Oy g&% 'Hg& ?BB%E oy 1k gy 6ord;tna€é’3§9§tfa8r Qﬁﬂhl
suitable for & rrple adm~ni stration o preC|se
conposi ti onperpitcal Mehicdleuss gthen swhisis t[ﬂté:lﬂfmf@éutqrt@tn)batehmla)r 30
exci pi ent aﬂégf&ﬁ é&i@‘t@nf”ﬁﬁéy dd%ﬁdd&ﬁ?cé)éé‘e&t@?dl&éi’é‘ioﬁg%’&t ?ngééi:era?

adj uvant s, Preferably, the conposition wl about
5%t@575%8@%19tﬂlﬁﬁa*a:}bcﬁﬁ)o"tﬁﬁﬁzbrc°mnut%ﬂpounds of the invention,

WI th the remai nder consisting ofsuitabl e pharnaceuti cal

14 WD 98/ 35950

PCT/ US98/ Q2713 exci pients.. For oral adm ni.stration, such excipients
i ncl ude pharmaceutical grades of mandi ol , | actose, starch, magnesium
stearate, sodium saccharine, talcum cellul ose, gl ucose, gelatin,

sucrose, magnesi um carbonate, and the like. If desired, the conposition
may al so contain m nor anounts of non-toxic auxiliary substances such as
wetting agents, 5 enulsifying agents, or buffers. Li quid
conposi tions can be prepared by dissolving or dispersing the conpounds
(about 0.5%to about 209@, and optlonal pharnaceutlcal adjuvants in a



sol Ut*;v l %gss ension, emulsion, or syrup, being supplied either in
|IC|UIdfO S48 i ed formsuitable for hydration in ReraBISE036E" Ml
sal i ne. When the conposition is enployed in the formof solid

preparations for oral .. m atio ns be tabl ets,.
granul es, powders, capSLﬁ esaéci)r %1}1&% é %cﬁgg?gi %%r%s?BEBﬁ%Ilﬁﬁ ofT the
conposi ti onanethes c‘éﬁ*ll&C*%rﬁﬂFé%@dmﬂPt §0adevtinge onky Enanrégionxmagieent

such as a S%s:ph@fl é@xortﬁaiﬁsll Qﬁ& R'In%}ﬁfylt’év%‘ s@ghbRee sﬂl-cébz"‘s {%haggb

d o

paste or ceIIuo a filler, a disintegrator,

addi tives tfﬁ%"aﬁl}gs Se35Pn up trackr Aét SESTER cﬁ%sﬂ epakat apns.
An i nj ecs ablgackmRgs segpenter spar snéesad ﬁé.lnknu tE2d R N3 W éhdt ¥B%;ﬁéha§
contain the 20 Z%O'IT% %nd in a s%aﬁ_g ._solutio such as s

physi ol ogi c A2 UHA SBREE &R RS r'rpd%‘ﬁ?%?lt% ¥t so e IBPREEAPE] as
~a suspensi orspeck bifpitieoprasesthdnyenkiom bs that|apsegushtsHepanaben, or
in an aqueo r ng, such _dosage.forns
are known oﬁw%qﬂjéie&gp%%ren%e{’gt?hggg@}%ﬁ skl"ﬁp ce;&?%é %;3 SQrfep FSFg €
exanpl e, se&vWikehasy IR -SWhar maceuti cal Sciences" (17th Ed. - Mack
Pub. Copg 1985). The CUEHSIANIY) D PR Hibnst %E:@d %%:h‘f?&&%&kﬁ gyl 'ty

of the 25 ﬁ:@rect ed co und |n a _phar rraceutl cal ecti ve anmount

effecting i egé%dsﬂ SHisEW i or CB?FEﬁ?-sPPﬁléF%jaélﬁ a reverse

EXAVMPLES  position. TWhe&DHVﬁde swany en i iﬂié‘sﬁdiﬁhﬁl bibs 2£€oRO! thRhended
in any way to L] 301 ess, ot herwi Se st at ed,

al | terrperat%ré’?gldw;& ygﬁveﬁ.\‘&ggrgggnge@?%enm I519—| will \fRavedct £8 wer e
obt ai ned i nsﬂ:ﬂ&nbcﬂlmr of & watsicle venaveiing ae.blngrr@éi;demt ageoawian

15 5
PCT/ US9 / 02 %g\%q 3§8| %tegmﬁglt gtzgn arg?:f1 ?vrﬂ'r Afed IaR)r%%%%§? ap\(REP'ElPQCOr ded
as thin fil és Vehigle &Fadelingsadpngnsegment AF1 ‘Mall sbna®ehli ho segmeatFTl R

Note: The digatiydeni gw20fsany af ﬂdﬁafloIﬂmwﬁomwéﬁlémugagg%%a

conduct ed usi extrene ca The. danger of release o

deconposi ti 6%08%&&@&?% S@Qa&’éﬁ:at%éaveg B9 # W%%Ee%z s¥AeB §Vifgh SwW2
reaction. Adsalireraatewerperpésteionn et hod, using activated

charco is describe I t B, . bel ow EXAMPLE 1.

1- (Ben?o 2.1, 3-t hi adi gl} I?géa\gpcg‘r%’ony )%?ﬁ%?f’*drnsaﬂ‘) of the “Sultches

Tri nmet hyl al tﬁﬁlmﬁﬁ'/( 2¢&nnhayeuenaiondl nand 6a0 reversagsoslitided | Thesa0 nL

10 dichlor n
benzo- 2, 1, 3-t |?1% azsz)lce’el\-ﬁlﬂL %.'hé}l&ﬂy %}g?%ﬁ%l 1%§tﬁ ng%& g E G%é?‘é'ltgdded
The reacti or?ﬁ/va%e@??l‘liéd aflengem ddfdiidiigation o @Wztmemaéndq the

concent r at edrdipi ®1E- hei.-éckhemol t&msby mHridy eyApPoraiL Py Drystekueng (25

m.) was dded 2 d. the reactio Iutlon heated to 80[err] C for 1 hour .
Addi ti ol qﬁ i e W%é% a]d{féﬁ: 41 e was
i ncreased t aWiOfker ri< fim Jtﬁmumoﬂzﬁa]]'hensolnﬁvmwa@o@ﬂﬁi\lﬁd tO Q‘h@.'s to

w th 109 ci e eedk T, BAREDARY Laf (e bhiled B0} tog.on) Pards A th

et hyl acet atsystemsequent i aI |y vvashed with 10%citric acid, saturated

sodi um hydr ogen phogehat egang satdysl ed éés)ﬁjﬁugt gh| %ﬁe SO&BQ of

subsequently dried over. anhydrous sodi um ['UtT on was
concent?@t e Qﬁﬁ%@?’qﬁ%"%rﬁ mrReNtasoE| traakwihchegahebet Milized

acetate (3:1)n RUkiag cahaen my dbcdtdaméé ORitA &n@gﬁfé@@ﬁta&n%ﬁl&&w 015
pi. peri di ne,

mrHg | ded,1- 3-thi adj | - 5-vyl b

(1. 29y|g,e e% 1% 9 p?ﬁ‘g i}iﬁ’b‘%&’ ikl c’i"?e%a@éo"g%o fggggg‘%ﬁésﬂt PREFiom3g,
1280, 1223, dfixadd 6 oanikfbded dyerbhree ?egm]thBII\IQlGQGOaHHZ)Jhe switedy ]
8.06 (1H, d = 9, 1 9 0] d

377 (20 oS o seufipder fradd ndrbioh Buiber ey e§00staal,
br s). 2% nor@dz\m@ nevarSQBenizbeunazanwsyatau bwhybhpnpenmhml(]@d

swﬁgggﬁdéd in 10 rﬁpos%hﬁromﬁ?‘aﬁﬁm% ggﬁcgg %1% 1 tsl%‘fé{m%z

mol ) was addtEechAvcicmriat B 8egB6REt S8n ANt the é@’é@@%?oﬁtaﬂee of

resulting yell ow solution was stirred for 40 m nutes at room
tenperature, follow ng which, piperidine (1.2 g, 14.1 mmol) was added. The
sol ution was stirred overnight and thenh concentrated onto silica.
Product was eluted w th hexane/ et hyl

16 WD 98/ 35950

PCT/ US98/ 07713 acetate (2:1) and purified by distillation in a

kugel rohr at 155 - 170[err]C and 0.5 nmHg. 1.
(Benzof urazan- 5-yl carbonyl ) pi peridine, 2 (2.78 g, 99%, initially a pale
yell ow oil,



crystallized upon cooling. Mp. 88.5-90.5[err]C. IR 2938, 2857, 1630,

1519, 14390982886 1223, 996, 881, 816, and 740 cm[err]P%g;V@ gSOQ
MHz) : [err]790(1Hd J =9.7 Hz); 7.84 (1H, s); 5 7.44 g

9.4 and 1.4 Hy 74 (2H, _br s); 3.39 (2H, br s); 1.72 (4H’ br s); and :

1.57 B ey S‘Eﬂ‘ xgsults ifpeRg@ent S1 being diremtly coupdlednts -

‘char ged wi theqﬁxﬁyt: szet aftter Zwitdoh awh C'EH G.thhedhbﬂ%nﬁéitz%lt‘it@ogwﬁtch
2.48 nol) t ]é}ghl or 0- 3-ni_trobenz afg_l d )

added in pogYﬁ oﬁ‘s 10-“DUETE 11 R0 Fr YRR E? 8n “((}Gﬁf%"t’t rSRIMen §ﬁ is
addi ti onal diBebblyscoRigied dioeseZd2nt @5.2 6@egmentnds ¥8Sgagddediy
dropwi se ov gg&uﬁ S n .0 ti ed for, an
add:otl o%al ééuﬁl%g#é %Erégcﬂl%h %tw?('t% Sﬁgs\,\gg%gﬁ GEEniRalthe,

twi ce with BRVeESess§katren (600 twice with satur at ed NaHCO err]
(250 m), and finallypwgth st Wiadad organic
solution was dried ove}rMJanhydrous Na|[ g?r e%' andlqe‘el Pered ggﬁsf)ﬁe

sol vent wasCTERBVEYS¥s PO 1Pa: RF (- 3Fk| 40@48efipedopyoright segments
4- chl oro 3 snt—sabeaztayIfqmrp@md:dlfes'lssmygbi oW BAYA! akl the crosssekrggo"“ th

=.76-7 C. 3 144 H NVR MHz,
?:]me[ rr]) lgngif’l‘ SL”FC (1 ﬁ&'i é’w g’f‘ 2’&’)"”{ er [-ﬁr rn]eme 1-gandiy)
7.56 (1H, ddeverse,1 anknl. tEne-iz)noﬁnaVD state(,ZHsmrtcm)es 3.s¥-60d  BieS).
1.70 (4H, d
4- Chl E)ro Sbét‘lf]t?%g ggnféyfg}%{grléﬁg ?%3?12.88, F 9P hascarrisdyand n
2.93 L 20 %eIReRriR fv8D|ane) drmpatly scupliedh stinr lthagranérlseaEtaget,o 50
[err]C. To &RiechekUigWan.gufOdt tn arran?éhdgo( Fad &%@etﬁ‘t@% e%)xdwgﬁ added

I on was

in portions_over,40 mé VWhen the addi
t enper &Pur 2hBsIEhEFE ¥e&°P§’1?§o T 54mRRE i $h 2nd ﬁ?%ﬂdtﬁaﬁﬁt ahde83at
this | tarpeditaeceliocofiphed fbese@mantorssmas al | oned to cool to 50

[err] C, at vvhichtirre di tj.onal m_azi de ( 00 nol es) was
iperar dfe AnSTHAAIE 8% 1B

added over 5 min. The® erat ire WafTePEdSed” ’t%WZS’ 3% pBrereagsdi ng

2.5 hr and Peraien redl ’faltaqlhlfisﬁq slefuimedi by ffdved sBghentst Bh-gasaamokwbi on

had ceag e 5@l S a cm,ﬁ%)o m t .

whi ch t| me thggﬁthgj‘ursz}(1 ué{IMPV\n%‘)St\@par tfl":l t%?gg)efd V\é/e“e}h@%]a ef %ﬁgp ﬁ #ﬁgcet ate

(1.5 L28acr3reTREraRgedusopidad igs 2 normxiratabe shgment:srrss-ststaret hyl

acet at e (308irdetly NCogOTEE Ned 0 e 2eatWer @w:.tche‘é’a%g? Wht %830 m

water, tw ce vmth satur tedg%% (200 ni and finally dried over

anhydrous Naf&r AF: it 1SRPERGE uF o nfhsS ‘évéﬂér Hedrd $bel d

345.5 g of x:ea;tectavely, (&razatireaztly Scpupdedany| @ pehbdife now be

Orude 1 - (bgpzalit 32A0- Gpdk&EIAANShEPLREELA] "Bt 22xhot8S LhiS0LYG pe" 200

98/ 35988 in the normal state and the other switch, for example, SW2,

PCT/ US98/ 0248 pe in @€l aLPeibbNsEhLer LB0rndtE! bUBheArchgicoah (1d & Q;0) was
added to the solutlon and the resulting suspensi on was "heat e

reflux, all3BdHEeEESY £68UB3LErr]C, and finally filtered with the aid of

Celite[err]. The filtpigd QIaitwals WSsEReBASDE e | afZQosﬂpeEM'tch

acet at e, | ux d ain filt red W|ththe aid
Celite[ err]s&erﬁeé?l Afert33®s ﬁgg \I(fggﬁ:éd R3F &V s 3l a%’é@aﬁ@z( 50
mL) andOt heplatedattogsthamniensentied dm arm od&mqsﬂz@p@f&éﬁtat@ow ahd 19.0

| s t . decg] duct
fas vashed GoihLed KY FLRPLdhents IDSE TR, IF TR RuiteRes B0l
crystal s (23ndi €R #ﬂ& e Statesp pereal. and reveEXANPLEnBthe normal

1- (Benzof Ur@ﬁ&ﬁe5 gb@%@@y@m FHfﬁd dSﬁ? dPe arranggﬁnéef ‘Eh@ﬁﬁ%eﬁm‘éﬁ%@oxyl Ic

acid (1 g, g egrm) was susp ﬁn stirring_in 1

di chl or onet faneSt o*ihi 2 ?\ﬁ? dH@Gt 4r GoHPLed; | n@&aféleer@(?fe%egststsfmml ).
Gas 35 evsvtry'edhaedswlle ares \8wa rtg.-eoaﬂfa@@eavaeoSthétegeéﬁénéQ BhNukgs at
which tine nol ) was added with stlrrlng The

eLiLdine
reaction SO$B$ éh %&ﬁ@&wﬁ#&ﬁﬁﬁ“@ﬁ#& silica and product was el uted
wi t h hexane/ et hyl acetate (3: 1). Recrystallization from 2-propanol / hexane
15 (1:10) yielded 1 -(benzofuroxan-5-ylcarbonyl)piperidine (0.94 g, 69%
as a yellow solid with mp. 94.5-96.5[err]C. IR 2938, 2855, 1620,
1612, 1528, 1487, 1435, 1257, 1233, 16180 3000, 852, 811, and 747
cmf[err]. "HNWR (500 MHz): [err] 7.10-7.80 (3H, br s); 3.72 (2H br s);
3.39 (2H, br s); 1.72 (4H, br s); and 1.54 ppm (2H, br s). 20
EXAMPLE 4: Preparation of 4-Fluoropiperidine and |, 2,3, 6-Tetrahydropyridine
N-Tri fl uoroacetyl - 4- hydr oxypi peridine (7.92 g, 40 mmol) was suspended in 10
mL di cl oromet hane and cooled to -78[err]C.
D ethylan1nosulfurtrlfluorlde (6 8 9, 42 nnDI) was added and t he

o o o o o o o M o, o o T L



WO 98/ 3
pCT/ USoaP OIS ang 1023 cnferr]. EXAVPLE 5; T CTABoBI00366
1- (Benzof urazan-5-yl carbonyl)-1. 2, 3, 6-tetrahydropyridine (3) and

1- (Benzof ur azan- 5- y| Fdicbony4 ) SBOVBUGr dishrRatdineviey o6 a turn t_abie
Benzof ur azgRqs- ép&gyél GeRgbde( @afd Kb Oﬁlécéﬁm&)x vES tusRendand edd M

di chl or onef harfe. rbonyl diimdazole {l‘ .75 gé54. 6 mmol| ) .was added to this
suspensi onthe tupn; &aRLR SEQALREErcacfPIF ALHANIERNE ULREI S ES Fb%s gas
evol ved. fTE%gﬁéﬂﬁé WL MEs Shilr ftazrrgﬁ?lé%aiﬁnbée&ot_&?émiﬁh ﬁﬁﬁ(‘@e?

m xture_of 4-f]| uoropiperidine_an : , 6-tetra opyridin g,
appr oxi%at EPfl?JTﬂﬂ;)?lprg%a?Eg gé*deE& S é‘rfpl%e%‘,’e’he?a% Stided® The
10 sol uti amavess Srtd réiréctl? boupled; daomposdigiemiRR e, segmewiishStj ne t he
reacti on m.xture wags C e g1 a p ICt el ut ed
wi t h hexan&fet ﬁsp a%féta Iée(%'fﬁ%{%r &é%&é'cor?pone%gs égggeﬁég\ll\g%gﬂ in
100 ny, 20&egments 30 and \Gd|are dheegbiyngowrledd conmpound

solidified upon Stanqiir% anyl e deRichken8¥idSview of another type of
| - (benzof urazan-5-yl carbo

nyl,) - 1,2,3,6-tetrahydropyridine, by NWVR.

M o B0 b e KRbLer OO, BSER1 BEE, T SR0S ToLonS L (HUTAL ARG EevaRSS a1
z;ngSa(zslch )5 e 7 IFa]7lH 1H téf&g 9 6315@% 9 7a51$25$%?n§i45dgﬁe9292§u%’1H
. , S), . A , = , R -9, D4, \
0 o0 1 oping 6 ask Yipecrih qdmiey aid)in nd Saventd hollrisatialh
ppm (1H, brehicle travelingTldadny rskghents SbnpodesB vios chanryed asbi zed

fromethyl ,ac t.e/ (A5 ) INC) 0 i-t.e tals with
mp. 124- 12%% ert?]%ean ?Na%l?égn?léﬁnggtgsg%- %ge%gb‘f grgoyg'r?te&v(é%é%'

yl car bbByl ) - 4' - f | uor dpiPer ilf nghoyspha NERherREIE6 I ewW 490, 2 2%Kangfisy

1034, 923, @%&hoe 700 ANGnede Ca [ 9ehlcikerédnl MR 0 tidmed [ o ] thed3
(1H, d, J =9.0 Hz); 7.87 (1H g&; 7.44 gilnl—% d, J. %0 glz); 4.9-5.1
(1H n); 4%ransfeqptaRle) 708 sind7moyqd jyo yarisus (fracks.s) TRis. 5 g
ppm (4trAngemetit MRS Geit-$&gments S1~56 and the turn table

chz o urazan: VLS RN dortad o RS M Pk ana AALerERTve
1- (benzof urpasbt eyl (BI porgdgmentds 3, L~S3  aneet Kddmedrtdy r icdupded3d) vas al so
performed i : €5,Si 1l MYEL g M h irect19P8%Epi1sarti ng
w th pure t%?%‘é yﬁﬁo%%r’j g:eﬁg{e&&%u?eﬁpr oduct 94W§€?2?é§e\%/a%?pur.i Pi ed'by 30
silica gel andontno@epiiqmelihe/ SETREESet die; aN43)S6 WHTSh FREEGEEY a 74%
yield of palsuypieq,yellow crystals with mp. 82 - 83.5[err]C presumably a
different crys a? I sompr ph frorﬂthat obt ai ned abo¥e. .

19 WO 98/ 359B49- 17 shows a schematlc view orf a station 800

PCT/ US98/ 023t is rdpre&iitdd Rnepsesgmemt 082, which is directly
4,4-Difluoropiperidinell, 2. - det ydL,0- 45 (o] iperd.di

N-Trifl uor oﬁ‘g‘ég%"—a 4{:?)i ?)%ﬂna%ﬁg %?EOESIQ g% m*rg%&v\égﬂse t%s gelﬂllc']lerlgtier? ﬁ: arﬁzc

di cl or onet haneangemehits szmpehsi erovdidschwhidmosuef mads fepopEdédraEkl g,
56.5 m!) BEneR:209etl s dbeaiagten poarersiesl ahayby auitams bih biought

the m xture rol 1'ing . a few mnutes. Cooling was

appl i ed t o nodwadt estate; edtiGh. aTFe FERFEFNTRLICR | Afegactualyafyht

di | utegowi t §rl2pgBhmedica.or omet hane and washed with saturated sodium bicar-
bonat e sol ution, "upon_whi ch_vi gorous bubb_tl:i ng.was observed.t The &

di cl oromet hane was t hame 2POYF; KPRFTFCARL\F aPES VFHRTH hi BRKGe *

sol ution fopbgwedlbytenbgdidystnagaesi vehild gadh Fromlmnes o agreningso
renoved in vac nd t ' o] i Skl h Wid h .

KOH sol uti oﬁnf%%ﬁ%h‘ at %%ﬁ#%%rjﬁg?ét %rgggfzfﬁg.&ppggﬁc:tbm@%éxtsﬁ'ac%egd I?an o]
ether, and sistem ingcdhdesohvaagauntiet viPertians @lodsarlyRe? BRI W 9efe and
filter The.et S : t npspherq sdid g faen t he
pr oduc?’d‘;\/vasQg%@é?‘??eggazcﬁ%gg-&}g‘gﬁe%Irl],gy_?% ;gl) eld 41(@ Cg’%i, ﬁié)r%/%l | ow oi |,
consi sti ng plraiemntqf etprck 110 {similar” to that shown in Fig. 13).

4, 4- di f | uor gpiPesd S PEbis 208, Bwiethaly dnorkalll bar Tevkirsg) pes i diceate®
2960, 1357, 1265, 1146, 1117, 987, 952, 814, and 792 cm'. EXAVMPLE
8: 1 -(Benzofurazan-5-yl carbonyl)-4.4-difl uoropiperidine (5) and 1

- (Benzofurazan-5-yl carbonyl)- 1 2.3.6-+et1akhydro-4-fluoropvridine (6)

Benzof urazan-5-carboxylic acid (0.75 g, 4.6 nmol) was activated in 15 nL 20
di chl oronet hane with carbonyl diim dazole as above in Exanple 4. A m xture

of 4,4- di fl uoropi peridine and 1, 2, 3, 6-tetrahydro-4-fl uoropyridi ne
(0.7 g), prepared as described in Exanple 7, was added to the
solution, which was stirred for 2 hours. The reaction m xture was

concentrated onto silica and product was eluted with hexane/ethyl acetate
(3:1) yielding two conponents. The first eluted conponent was

oy o o . o o o ~ - Vs A - Y I N 1



30 yielding 180 ng solid with mp. 102-105[err]C and was identified as
| - ( benz O¥eu98/24166 5- yl carbonyl )-1, 2, 3, 6-t et rahydr o- 4- fRGKSBIHYI3Ri ne, 6.
IR 1639, 1436, 1361, 1241, 1146, 1007, 828, 817, 742,. 605 cm[err].

[28r rTH NNR”S’\/\%QSQ/?%EB%e{’&"&%l@% @ra%e‘.!. Qf@:r"@xamz:l%o GlRhenk1d - 46

PCT/ US98/ 0£Faveling from, sggmgnt §1§ fip) segment FO FRIyres; syitphesyr s);
é Xg\ I\/I(D EE 9bl‘sw§)( g.r?a 6?«11 b }béé $n; aaﬁdvarsa stﬁtleZaﬁEl pwitched Swa &ng
enzof ur azan- ine

4- ( Benzof uf¥arkS -8 R bd 'Ff% Fgﬁegﬁ/aé‘g eﬁg %n)t? %é'soc‘r %8 3bve in
Exanpl e 2 @Msochr@ dmmglymmqnmleqhetonepbhcethérm peRisdisteulBherqw oduct

bt 65% t
148 2506“[ QE’F’J c® Vﬁ'ﬁeg"f638%y|1§é’g é’iﬁsgégﬁrg?g% 2as) ?gssﬂ%og%&ﬁb 62y
cnerr]. [e:d«e]ﬂti\ﬂ\fir@ootM)swz{te#he}s 7. @/111-(3_?11‘? din J either HA , meE®X 1H,

), 1.45 pOf(‘l%.lé n &r b Tever¥d @é‘ijtfbﬁo 3.90 ppm (8H, m. 10
e

EXAMPLE 10 nzofurazan 5- yI car bon ) - 4- c¥anop| peri d| ne (l

Vet hod A A wayside ‘computer containing map 20 also can _

1 (Benz@furﬁz%a@rd@r)é @&Emayb).vﬁcﬂnbommm'plmrcrmmwmguﬁ&arae@ws above
thod A ng4canop ne._in

p| peri di ne é)%‘éfﬁvﬁvaﬁggg {551’ afRE %31 ésqﬂe[dﬁ cfaﬁc Ve%"cljtﬁ) 192

[err]C fol Itm/avzgl puml fticat | segmend,| |’claegsleqment mmx oghapmeqm&mtet hyl

acet at e/ rret han I 7 6

cmilerr]. ?’%&&l’%ﬁz%eﬁtgﬁ%% #Jﬁﬁ']@@% %%’gﬁz r>\11‘8:,8)(1H
s), 7. 46 mddwhletheg 1 aHz ptation 5igo- 9059teenedn) adjagenk. 7o ( 1¥hen)

3. 75- 3 @e%méﬂt 2. @ﬂié iﬁfGZ'iﬂatﬁibn %aﬁot%e'iﬂ Hel Hransmitfed a8l dn&0- 2. 10
ppm (4 y 1

" (Benzof urm@%lm ‘30‘@?%%%%?@ d’rrhea‘f?% ic vehiq frol )

was digsotvesd. in CHCl[ err] (90 m_) and treated with thionyl chloride
1.65 g, 13.8 I t 30
i nutes. at vhioh 11 rENERBEs (Tigh asslensy ot il el oot iins”

t hi onyl chlidenteifie’s2 gABWEBGHiEﬂKILMWas W@del anid t h@deeacup onefi xaure 25
was he dj 5 Pherhhter the solution cooled to room
terrpergpur egﬂ]fgflelq éE Qﬁé#cia ﬁeﬁ CH err]Clferr], .washed with saturated
NaHCO[ err], and dri edhoveReSBIEGP ThERPrBRELPD tO W@bﬁ*‘c%ﬂéﬁn??ﬁ?@ﬁ ont o
silica gel gggoﬁégt ed with hexane/ethyl acetate (1: 1). The resulting

conpound was decdl ori zed wi t h CE@.’F coa n.eth acet.ate t ield
1- (benzof urazan-5- B =/%&&% aﬁgﬁﬁ%er SO Telbgh? 5= se%%lt(Sl%

based on repeyengd;starting materi aI) as 30 an oil, which crystal i zed upon

1655, Bha5, 1271, “andc1ZstoRhE, 10 ot HARRER( R

dd, J = 9.0idedtifler forHthis7seegmem4; dd, 1.7 and 0.7 Hz), 7.44 (1H dd,
%1= 9.1 and 1\/\% 5%3 aE SS-OSﬁgQJeQACHNa@e -2 2d%ame for this segment;
PCT/ US98/ 02713 E3 DsSeqmenty Ty 1. 8BS Yoy ff (2RgmeRt track,

EXAVPLE 11 ol (BAN 5B &3 irafismash e let chy dt aipatzini i ne (9)

| - (Benzof urazan-5-yl c rbon -4-hy i ne r ri bed
above 3% in Exanpl e ‘%ﬁﬁa& 85& I ng %drox%?pe i ngéfiI% %%ztg

pi peri di ne. aaljacpnndhne segmenm/asnobt mll qirsghion @f\/\nttﬂismﬁ@gmermz 136
[err]C foll vS\n ur| !E ]|_)I ca gel : chromat ogr aphy with et hyl
acet ate. : uS'l] H NVR (200 MHz): [err] 7.95

(1H, d, J = 9.3 Hz) E%r{ma stJFCA&l F, ad@nigue ID Ay thes qipject
40425(2Hr% ﬁdlrect(ﬁﬁ,n) 1.8-2.1 (2H, m, and1518ppm
(3Hrr)[err hI\II\/R "8 33,6, 34.5 393 Q0 A44.6, 114. 6,
117.5, 380.6, 139.1, f&s—ﬁ%"@éf%a QRd=¢87. the typs Lr—_a jec

1- (Benzofur%aq@-c‘én‘,(;l &dkbeeyhphli o0 pheverse (dﬁ)ectlon of this segment

1- (Benzof urazan- 5 | car bon ‘%\I )thl 0 ifhm ine was prepared as described above
in Exarfsive- Vst S ‘as‘?‘h"g hi onor phol i ne in place of piperidine.
The product was 15 obtai ned in 58%yield as a pale crystalline solid with
mp. = 144-146 [err]C. IR 2912, 1632, ., . 1557, 1434,61292,61231, 1208,

957, 941, 880, 825, 741, and 616 cnferr]. [err]H NVR (500 MHz): [err]
7.94 (1H, d, J = 9.6Hz), 7.86 (1H, s), 7.41 (1H, d, J 9.2 Hz), 4.06 (2H,
br s), 3.73 (2H, br s), 2.78 (2H, br s), and 2.62 ppm (2H, br s).

20 EXAMPLE 13: 1 -(Benzofurazan-5-yl carbonyl)pyrrolidine (II)



(Benzqi,grgg,gﬁr“S yl carbonyl)pyrrolidine was prepared as d;éf&ﬂg 6§bove
|n Exanple 2 (Method A), .using pyrrolidine in place of piperidine. The
product was obt ai ned in 61%y| eld as a pale crystallin€ solid with
mp. =-97.8-99.3 [erriC=|Rev28se, @Bjéctlad?, - a uifitfie 1504,084%he 1432,

706 (10 LY ey I Gyl it plrich Wiepugiadtohy i) >
t, J =6.6 H), 3.50 J = Gegment @en%hs-lmhe depptipief (pegments; 6 Hz), and
*(Benzof ur azan- 5- vi carborel§oh. pyF o ek ptg éivil speed pernitted in
I-(Benz@f ur BRAA- SaWE&F-bonyl) 3-pyrroline was prepared as descri bed above
in 30 Exanple 2 (Met hQ,d_A);raaal Rg thepyradld /F idediape; of piperidine. The
product was obt ai ned in 6 (V i el as a_pal.e crys%alllne solid wth
mp. = 117-118 [err] ¥ FREVUEFRS! urs 2362, s g?é‘d‘f ti535, 1512,
1471, 1460, 1432, 1408, =3GHft 1I36éat1ib&2 1a15ﬁefé:6éﬂce8&2> a&BéhbéRﬁ;te

22 VO 98/.3595Q

heT/ Usos/ o25Tame ToF %&é‘?%f&,"céﬁysé'ﬂ“scrﬁ WY 2 1 H NWVR (500 MHz) :

[err] &0 (2H, s), 7093 (Righl, Lpcgkionizy, refggence (14, ag, apsoue Hz),

5.97 (1H, 8 Q?%% 4.30 ppm (2H, s).
EXAMPLE 15n¥fa§‘ B%r?zo?urazan- -y %onysf) 4-et hyl pi peridine_(13) 5
1- ( Benzof ur azan 5-y| c &3y meimytReperrgi AL wakE tehemr aafdkt uerati bed

above  iReEraERiBnlchlChaprdViats! AR N RIRETDL eI dR BF 68e Ol
pi peri di ne. %1oduct was obtained in %yieldwth mp. = - 87
[err]C. | R SWa&FM441, and 1239 cm[err] [err]H NMR (500 M—Iz): [err]

7.92 (11‘5 d, J =9.5 H@tlﬂlﬁhidﬂ* , thid @B‘ﬂ,ené,nck =sYskell?) cath. 5Be4. 70

(11$5 1.85 (Ml‘%ﬁﬁ‘: a?ce.f%‘ﬁ ?’E?P §g5 %lif("é‘gli‘ 09 1%9 ?ﬁ“? ‘%%r‘{ngg (1H,

m, and 1. OQ:cppmaQﬁHntd; 97- &8zand 59 aneXAWPEEmifg I1the region is

- (Benzof ur azan- 5- th i

1- (Benzof ur af'?%ﬁ‘sqal car %%ex?rretﬁil/ ne]?érﬁe&\:/va]éé ?eé ar eﬁ gg d‘é'rslcﬁhbed
above |ha£>aarqﬁ@ezl’c( N@pm Af, Jysi ﬁgmﬁgxaﬁ%t%y‘?bheﬁﬁﬁﬁé parpLiEedof

pi peri d? rQﬂHCEeéﬁen‘&a%fo 7a,l r@d;fam@?&/fyx | gnéi & NclirPatar8bod’
[err]C oIIovvlng purification by silica gel 71rorratography W th
hexane/ et hylSacetate (1:1). IR 1631, 1428, 1273, and 743 cnferr] . [err]H
NVR (500 MHz): [err] 7a8i; (E—*l-ddc-é?IS I&;O'D 6EHEYack;82r£dthcls) , cEs84 (1H,

ﬁSs : 31—382( ﬁfs‘t’l’cﬁhtl?ﬁ‘ﬁz) Lt ) IfUL?'HZ)}b fi Axgﬂ(m va&B&’_a%dg

EXAMPLE 17: d=h8ewnadfigrazan-5-yl carbonyl)- 1. 4-di oxa- 8- azaspi ro[4 5] decane
(15)

1-(Ben251surazan 5-yl car onylr)esfeftd %&as% a%%%p??b[ﬁh%faeggﬁef ey prepar ed
as ~ desclehgthalmf/eIgn Ex appticun (ebvhdd speeduperpitted along the _
1,4 di oxa 5 geagaitol, Rldeqaugaddier 1, S Qkdlabe dbe fopyr | done) i

pI ace of piper ct was_obt Iin 54%yireld 25 with mp

88-90 [err]C. IR 1638A=M403—&26§“SP1:209‘%81E—H@%z EffEFafrky. %?SraH
NVR (500 MHzZyotrack;l ekl ; 738F Clklr—K%q L3=L— 19 M5:0 ;1 Nl Jwa T/ ridl o=t J =
1.6, 0.9 Hz), 7.45 (1R dd, J=3% 4.00 (4H, s), 3.80-3.95
(2H, br 39, ¥2i¥® 65 (2H, br s), 1.75-1. 90 (2H, br s), and 1.65-1.75

ppm (2H, br s). 30 HéANPLFdSpect to segment S9, which has a segment

1- (Benzof urazan- 5Vl onyl i (1 :
- (Benzof ur azé‘ﬁ ccgfbgﬁ I )’Q Qierl dgﬁg’? lmgég %edepg?le—‘&ltteées?clﬁrt?edt%%ove
in Exanpsl@'n@x(’d\/mmdtb A3 qxsarf@ af phgerndoaccunvatare of Peperi di ne.

The product was obtain 1: C=S9; D=08; E=track; F=null; G=null;
23 V\DQ8/3595§Q_1' B=l; ! ! ! ! !

PCT/ USOS3®27 Betrack; ikFSi0vedride id Kdkdy mphes 25801 3@ ry3iue | pand 7@sno

1637, 1433, %Jg’ and 1238 cnjferr]. [err] HNMR (500 MHz): [err] 7.96
(1H, dd, J = 1.0 Hz), 7.94 (1H, s), 7.49 (1H, d, J = 9.6 Hz),
3.70-4.20 (4H, s), and 2.30-2.80 ppm (4H, br s). 5 EXAMPLE 19:

| - (Benzof urazan- 5-yl car bonvl) - 4- met hoxvpi peri di ne (17)

1- (Benzof urazan- 5-yl car bonyl ) - 4- hydr oxyp |§gr| dine (840 ng, 3.40 nmmol) was
di ssolved in dinmethylformam de (12 nL) and”treated with 60% sodi um hydri de
(150 ny, 3.75 mml) for 30 mnutes. Methyl iodide (650 ng, 4.54 mol)
was added, and, after 3 hours at roomtenperature, the reaction

m xture was further treated with the sane quantities 10 of sodi um hydride
and net hyl iodide as above and allowed to stand for 16 hr. The reaction



solutioneﬁé dited with water and product was extracted into ethyl
acetate e organlc solution was washed wi th water arRCEBIosMassed
sodi um chl oride and dri ed over MgSO4. The crude product was purified

by decolorlzatlon W t FheBar pgahisi nato raphed on .
silica gel elutlgn Wit h hgxaneﬁ%thy acetatei??gffené PENBRPPIBg 15

kugel r ohr dF‘stYFPéP Bn SHSUSY- 158RerPITLtIPYi Ofd @ vehicle traveling i
- (benzof ur atardighontr by | Yransit syﬁﬁéﬁoiﬁp'ﬂ%@ﬂt@ﬂiﬁecgégﬁ ‘gﬁ‘%%o as a*
c

al e yel |l ow 6 1440, 1274, 1101 and A€ err1H
NVR ()éoo Mﬂe%gry«!r% t% 3‘%’ wee df# 4’3139 Wapside gdevigest, J —Tlhekel[-lz) ]
7.43 5 (relatdonships Znaam it 2pbE3ibBe986. @actHa Wen %ﬁ % 531:&2“

13,53 Uipchbine Sichoh e, i ket 1 ootort T
EXAVPLE 20: 88 wekdn2ef thezexadt ;ﬂlmﬁa@nwb)fdehededhﬁémm periftRer(18he

BenzofuraZaﬁrégﬁgﬁgﬂﬁg%?ﬁléﬁTgréﬁfégé8 ?véggggnnﬂ§puaipaggggggggegn o

(0. 9027, ?c éﬂﬂﬁ&mlﬁmd ﬁexehnohenpasmteohﬂﬁ@ed gaely as
a d daf t_wh t

gas evaloe thake el L&pmwsmi-bﬁ@s a 321’ 22 agge ?“F:&Eé%%%’f? ﬁ'aEH | e

di 0.
E:Q?LLelags gg #8% FSP%Fﬁg FSBP §F roon1tenperature concentrated onto
il |, d gk teskeibed et 1
Skbgﬁgogﬁraé;gfglﬁéﬁgfggﬁﬁiéaéﬁﬁg EEE%OEQQHMEF§C§£§%§P%§Y ) é9?¥é Lgégwa
8 BeFP]

a pale crystalTine solid vn@eyaugodztnat 3t
1624, 1517, mayiethergise 1103embIFdied@30itRIM, tﬁ@lscfﬁé °E7@he7é§pﬁé?gd605

cnferris [gighﬂ NVR (500 WMHz): [err] 7.91 (1 7.84
(1H, s), and 7.44 ppm (1H dd, J = 9.4 and 1.4

24 WD 98/ 35950

PCT/ US98/ 02713 EXAMPLE 21: In Vitro Physiol ogical Testing

The physiol ogical effects of invention conpounds were tested in vitro with
slices of rat hi ppocanpus according to the follow ng procedure.
Excitatory responses (field EPSPs) 5 were neasured in hippocanpal slices,
whi ch were mai ntained in a recordi ng chanber conti nuously perfused

with artificial cerebrospinal fluid (ACSF). During a 15 - 30 minute
interval, the perfusion nmediumwas switched to one containing various

concentrations of the test conpounds. Responses collected i medi ately
before and at the end of drug perfusion wer e superinposed in order to
cal cul ate the percent increase in EPSP anplitude. 10 To conduct

these tests, the hippocanpus was renoved from anesthetized, 2 nonth
ol d Sprague-Dawl ey rats and in vitro slices (400 mcroneters thick) were

prepared and mai ntained in an interface chanber at 35 [err] C using
conventional techniques [see, for exanpl e, Dunwi ddi e and Lynch, J.
Physi ol . 276: 353-367 (1978)]. The chanber was constantly perfused at

0.5 mb/mn with ACSF containing (in M: Nad 124, KCl 3, 15 KH2PO4 1. 25,
MgSO err] 2.5, CaCl[err] 3.4, NaHCO err] 26, glucose 10 and L-ascorbate 2.
A bi pol ar ni chrome stinulating el ectrode was positioned in the
dendritic layer (stratumradi atun) of t he hi ppocanpal subfield CA
close to the border of subfield CA3. Current pulses (0. 1 nsec)
through the stinulating el ectrode activate a popul ati on of t he

Schaf fer-comm ssural (SC) fibers which arise fromneurons in the

subdi vision CA3 and 20 termnate in synapses on the dendrites of CAl
neurons. Activation of these synapses causes themto rel ease the
transmtter glutamate. G utamate binds to the post-synaptic AVPA
receptors which then transiently open an associ ated ion channel and permt

a sodi um current to enter the postsynaptic cell. This current results
in a voltage in the extracellular space (the field EPSP) which is
recorded by a high inpedance recording el ectrode positioned in the 25

m ddl e of the stratum radi atum of CA1l. For the experinents
summari zed the table, the intensity of the stinulation current was
adj usted to produce hal f-maximal EPSPs (typically about 1.5 - 2.0 nV).

Pai r ed " stirmul ation pul ses were gi~véd every 40 sec with an interpul se
interval of 200 nsec (see below). The field EPSPs of the second

response were digitized-and anal yzed to determine 30 anplitude. If the
responses were stable for 15-30 m nutes (baseline), test conpounds were
added to the perfusion lines for a period of about 15 m nutes. The
perfusion was then changed back to regul ar ACSF.

25 WD 98/ 35950
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5 pa(ti@UWFegg? H‘ﬂmmal“{“mw‘“lest conmpounds. One OpciRfsidb&yant

features o cforwards PSP is that it can not be reactivated
for several hundred mlliseconds follow ng a stimul ati on pul se. This
phenonmenon Wanchaiempl oyed to advantage to elimnate | PSP by ’
delivering paired pul ges sgpafairish P¥o200 JEddimeoanda uksidip bige second
("primed") . response for data analysis. 10 ~ The first data col umn
of ‘Tabl e | YABHELENBLEDG| AnVENAL LenPathnc SRMRRISHIG e SFARS (OF :

conpound that woul d bgafeqpirbeddaitg ACrRASR1N®arNY i tude of the field EPSP
to a value 10% atzgge t.he .haseli ne.éev%lh.. al ues x\{ere est i mat.ed by
interpol ation in rost \PaseS1VBdingy 8%id -V Jﬁ\ﬂaepopﬁ'?: ot RF MG med
val ues fr ghbeein sdfd Ex4NenE 2Qonteimvieorpdriiehi f said vehicIke
second dat a cghzrm in Table 1 shows the M ninum Effective Dose (MEDs) for
activity i nPg t hanphet am ne/ rat nodel for assessing the probable efficacy
of neurol eptic drigys fidentidEniment @aoh @oxinn opfr epadd (Ivahsisriet
al., Brain , D ol NG5 rs i t i Y5l t he
hyper acti vi E}%%gn / or ﬁ%eipg%glg%p?c 1-aecs i Vi tlﬁrﬁj%%%%@b?yggﬁaac%ﬁfe

admi ni st r at B8AWSRTSiny/ kg et hanphet ami ne in Sprague-Daw ey rats aged 2-4
nont hs.1g Activity (ads ?@xﬁi@i&ﬂ; for vBaigeutss $8idJvendcleWphth;
multiple, paired infrared di ode- detectors such that the | ower row .
det ect ed | 088fotion and the upper row detected rearing behavi or. Data
were coll ected by and (#f)or ddient iaf ynii oaaposdipurnerof osalidt erhicdley sors.

r27153t hods an\(;vsl’ialig %gﬁﬁlgg%ﬁg%{:fg nb?fé V\AP%?ébbcejce%é}%?'ec q:awésél%%% eg\ﬁglﬁc’gu‘ssﬁeég?d fre

nodi fi cati ons may be nmade i tisow vehickepigenwifienm t he i nventi on.

gfr ot 2 IT 1S G-xAliI\@% specific ﬂegfbﬁ,o”poug(rjr]haw ng the
in which: Rl ery 1§ & SRpGS G segrenk c°“Lalned withn ¥heand

Rlerr] are independently setfiq; famdn t he group consisting of-N=, -CR=,

and 10 - CXs; Mis N or =CR[err]:, . wherein errl]. and err|
are independently R or togez et tThSEr rﬁoasj's%%r[? le the Y%ﬁ% %‘1%%§ Hﬁ%ki ng
Mto the ring vertex 2', thepécifkimgsemneny. being selected fromthe

group consisting of a single bond, -CRR-, -CR=CR -, -C(O-, -0-, -S(Oy-,
-NR-, and -N; and 15 Rlerr] and Rlerr] are indegendently
sel ected fromthe groud corki Betheoffox CRRentifyingo)a, positiopRaR 2,

-CR=CX-, - CRyn Yong & veRie120patAnds claimed in ciden'i, i suseheet ed
fromthe grouplggf(r%s?és}ﬁnr?ggof-eﬁCRR')%, -C(O>, - , - CRX-, - CXX-
-S-, and -0-gomprising the §RePePh* 20 X and X are independently
selected from-Br, -0 ideftifyinhg -dNdivedtionOBf tBRvelNBR the wvehi€lE)R,
-CJerr]R or -CONRR, wherein two groups R or R on an individual g{ oup X,
or on 5 tyeAdiRGe WIS oA IDIRIHIRI1d dign Ridntifiedtas S

R and R "are independently selected from (i) hydrogen, (ii) Clerr]-&érr]
branched or unbranched al kyl or (Jerr]-Cerr] cycloal kyl, which nay be
unsubst it ut edh®¥esubstituted with one or nore 25 functionalities selected

from hal ogen, nitro, aPkoidenbyfioxy tid kdlitrbictionr 88, teivel of the
vehicle.

3. A method for identifying a position of a
vehicle along a vehicle path as claimed in claim 1, further
comprising identifying each segment by characteristics.
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al dehydemar boggl iC HHHII "Ilullmumr“ I“| ester, or carboxylic am de, and

wher ei n al kyl* ¢ Lgrbups on a S|ngle carbon or oﬁcaapaw@ﬁﬁ
carbons may together forma ring, and (iii) aryl, whi ch nay be

unsubstituted or subsaltutgdmgthgdoggro&dgygiﬁyyﬂa|éﬂ@gﬁi% S éf%ﬁérgd from

27 <wherein "al koxy" refe ;. alkyi_ether,” and "al kyt ins to

al kyl thlcéve¥h°%ﬁ|8ﬁtglﬁﬁ °lalm§4K}%d€§abﬁe vow§@ﬁ9$Qx§%Rhmﬁf sagd"

L efers to asselyheﬁtl hh&ﬁdcﬁdlérﬂﬁﬁﬂbﬁtﬁ.gbmhagsﬂ_ﬁﬂoléh_@ﬁt londe_ o&rﬁrmtl c rafll cal ,

aving a single ring ?r multiple con SE rings, inclu Qg et erocyclic,
ALt Rk EREns /i t FBGER Kedg

aromatic ring systens‘Ravi 1g* i t PBGEA, BRYBERS8r SnI f HReat ons
In the B ngsegmehtas phenyl , naphthyl | m dazole, furyl, pyrrole,
pyridyl, and indol e; r .to aryl ether. hal ogen,
nitro, alkoxy, hydrox@ﬂyargl%é Fk%%?ﬁg , am no, keto, aldehyde,
carboxylic acid, (c) carsegrentccurvatures carboxvlic anide:

m and p are. |ndepend@a%lya thflbn,aggd ' n and y are,

i ndependently, 0, 1 or A conpound in accordance with claim!]
in which R and R are(PhdeE¥Hﬁeﬂ?I?eQEFEEted from (i) hydrogen and

(ii) err]-Cerr] branched or unbranched alkyl or Clerr]-(err]

more funot]onal 11 oo, 881 ecbe ST hEPBdte N aErth RoRpE iy R0t 2
more functionalities ec g o ,
al kyl thi o, vehiclekelang @ deihidde patborgl ctaimed, inacbaiyl k¢ gateheror

carboxylic agh gglsgﬂﬁ i s rg @ two such alkyl groups on a single carbon
or on adjacent”car s my to ér form aring 3. A

conpound i n accordanc@othﬁléP-EEmWh?nWWﬁf{[ éPﬁFdanHa%férMpm ethéR- and
M i s=CRlser r fegment18hatacfee@BBoBNdnicBrag&abaance with claim3 in which p
is 0, Rerr] |s oxygen, and Rlerr] and Rerr] are hydr ogen.

5. A conpound in accordance with claim4 in which R err] and R err] are
-(CRR),- and R err] Bs A metHERREPmM iAentifyifg Aacoiisdwidn nof a

accordance yj . en,and =_n =1

sai d conpouw%ﬁg%?%aéﬂaé§beﬁ”ﬁ#hrazgth g?c ?géﬂxg g Ség}glﬁg_further 7. A

conmpound |ncampnmaanqethﬁtﬁtspalnfs in mhlch pis 0, Rerr] is sulfur,

Rlerr], Rerr], R and R 25 are hydrogen, and m= n = 1, said conpound

being 1 (benzo 2, 1 ispullitdgicazthe- Svehicle ypoan.bmayxl )ﬁl@%ﬂ dnte. a

8. A compound in accordance with claim4 in which Rerr] i CR=CX-, Rlerr]
A

is -( ) g;r] i's -(CRR),-, and mis 0. 30 9.
conmpound in acg alice with claim8 in mhlch R and R are hydrogen. 28
WO 98/ 35950 inputting the segment characterizations into a

PCT/ US98/ 02413 puter; 10. A conpound in accordance with claim9 in which X

is fluorine and ni$ 1, said
determining permittable vehicle speed based upon

the inputted information; and
10 operating the vehicle at the permittable vehicle
speed.

7. A method for identifying a position of a
vehicle along a vehicle path as claimed in claim 1, further
comprising the step of:

converting the position of vehicle from a local

§ coordinate system to a global coordinate system sx'y"
where:
S is a vehicle identifier;

%+ 1% a longitudinal coordinate reading; and

B - 16 -
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conmpound is834 (benzo }H!ﬁonyl) 4-fl uoro-
, 2,3, 6- te?ragﬁedﬁkgpyrl di n m'mm H!ﬂ“‘l!; npound in accordancSTWW%l m 4
in which Rlerr] is -CR-CR' , R[err] is -(CRR)m-, Rerr] 5 is -(CRR)n-,
and mis O. 12. A cgrrpdsna ibatdduuia armerdindte| readldg{ n which R
and R are hydrogen. 13. A compound in accordance with claim12 in
which n is 1, said conpound being 10 1 -(benzofurazan-5-ylcarbonyl)- 1,2,3
,6-tetrahydropyridine®- A matiog @@Wpo’cﬁﬁptif}ah%%réammidmcba na4 in
whi ch R er rireamdla[ gwﬂagaa eveHidR Jpath A Akl ii% clathi( Ofur tﬁ

CxXX -, -0-, ’aqsfcf‘A Cﬁ:rurid in accor dance wt | ai m
whi ch R er rf:o}ngr 1'?':3&‘3 prcgy a P GETRUtRnSy Whegain &%ch
fluorine, safdsabdpcompubersgincludés- ébnapotuﬁr&éa@c‘i@zﬂ RO )xdhst

, 4" -di fleuor Pig 1 ccor.danc with claim1l4
in whi chéjv\,hlgch ﬁf%rg?? (2. g3 Qﬁ@h%f%popg?’% E}Tﬁﬁﬁ rﬁ’%nd"’r’ﬂ’r%l%
17. A conpotansmisscdrumntecation clcai raﬂGleabtreml@ Scafdtnarmﬁmﬁérs

sel ected frefnt 1nci.ué@ %Uﬁé‘ﬁanér 585&%%1 }:o t ;lor?gﬁ:' el NGie

1- (benzof urazan-5-vyl car onyl)

- (benzof ur a¥8R151€k car bonyl ) - 4' hydr oxypi peri di ne 25 18. A corrpound
in accordance with claim14 in which Rerr] is -0-, -S, or -C(O-, nis 1,
and R and R are hydr g d conpo nd, pei ng sel ected from
4- (benzof ur azan- 5- trﬁfl’é of9enRtifying a position of a

4- (benzof ur wehiche yébam@my&e)hztulmnpqﬂmlam ladmddd 1hbenaGiiedZ dirrther

o on ERe ARy, inilasing e ERIRN LA AR R e ) 3

single |inkFREPHBRESY |inking Mto the ring vertex 2', the I i nki ng rml ety
29 WD 98/ 35950

PCT/ US98/ 02713 bei ng a singl e bond CRR -, -CR=CR - C(O -0-,
-S, -NR, or -N=. 10. meﬁ@%ﬂﬁﬁﬁucﬂ‘i?ﬂ%&mﬁn‘ébempphl@bmnom an

whi ch R[ er ryenpd1&] amr];g af evei¥re path a%lclfél@@ap%n@ﬂa&n@%cmﬂ?é%ﬂ“ th

claim20 in ch err] is oxyge r err] are _

_(CRR ) n-, ﬁhh Eg‘r 1F¥% c‘%ﬁi R 29d “ma ?22R£‘% f%‘éﬁﬁ&&nﬁqrﬁme
with claimgé thevvbamb portions dff tHe vehdeimowathH.n accordance with claim
21 in which the linking moiety is -CRR -, -0-, -S-, or -N=. 24.
A conpound in accordance with claim23 in V\:hl ch the |i nki ng noiety is -0-.

15 25. Use of a conpdénd AnRedbedddine WQIht-‘afﬁylm thei pesition4f ia a

phar maceut i gahk¥ie alaﬁge@ abbﬁlc—.%rlsathf Us e@. NGl0 ANPAL £EEPLOY

function in a el i a conpound as in cfaim

25, wherein EﬁFal%n‘HaR%Fﬁﬁligye‘P?eEFN*SlF% 'é’rFPé’ﬁllaP@ the viekpis kenpa tiof

mermory or Oaheltrmgéuﬁév’eﬂtunﬁhlioﬁ‘%laﬁﬂcihﬁﬁrlﬁogﬂﬁﬁsﬂ by £ rMERAY I @gR- 20
tergic %ondg defl ciency in the nunmber or strength of ex0|tatory
i raholt

synapses$ or ®Ffunber of AMPA receptors. 27. Use of a
conpound as in cI aim 25, wherein said enhancing is effective to treat

schi zo- . 12. A method for identifying the position of a
vehicle along a vehicle path as claimed in claim 11,
wherein said information of said vehicles position is used
to control the positioning of said veshicles on said vehicle

5 ©path.

13. A method for identifying a portion of a
vehicle along a vehicle path as claimed in claim 1, wherein
the wvehicle path is a train track and the vehicle is a
train.
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phreni a or schi zophrer“ﬂmmm sulting froma cortical/striatal

i mbal anc¥O984§6as i s ’ m’u’ﬁypogl ut amat er gi ¢ cOPER/ABOYA0366 by’
deficiency in the number &r Strengt excitatory synapses or in the
nunber of AMPA receptars. a metho@8foysej.@én@1§§9ﬂﬂ9uﬁd Bos 195 &h abP %,
wherei-n sai d enhanmg%nls effe e to%gmllta Iearnln of

behavi ors J&HfdEnt 2 HFNAMSA ?’8 8r PARRt ithi f2iled in wlafme i, a

conmpound aszkneretiharthneZ&;ehiinlmp_aItmwcuhmmmd pIlarail dioy os flategckst h ang}:

of clainms 2 to 18. 30
WD 98/ 35950

PCT/ US98/ 02713 1530. Aus@apf Zoronpouvehdslien dnaEnamest | reyetiem, sai d
conpound i g cﬁ%ﬁ% % fromthe group consi sting of a.

1- (benzof urazan- carbonyl) pi peri di ne, - (benzo-2, 1

, 3- t hi adi azol e- 5- yI c&NSorRK AT rreFHens, sa plurality, Of segments in
- (benzof ur féé@h o/ §ai@omék;hoﬁsf | 3401 ghidh?2 s id-dedhahdr eRYredch® a

beneof r BRBY. S85PERRLERET 3. JeRICI ERLGRAYATer MAGRRLR each of said’

1-( benzof ursmgmenﬁsyh.sad.ﬂenyh.fs.é& byaaophamalcd:a:e String that imglddes
- (benzof ur ‘?ﬁﬁl z%) “c% Qééﬁ'o%eriﬁj' @lﬁ’lci‘xo the segmerx]at is

4- (benzof uraza I )m)r

4- (benzof urla?mtesi W’@'alab@%gnbetﬂﬁ éﬁtﬂephol i ne, and j.
4- (benzof urazan- 5-yl car bonyl ) - 4- pi peri done.
31 '
16. A map for a vehicle transport system as

claimed in claim 15, wherein said map is stored in a
computer.

17. A map for a vehicle transport system as

‘claimed in claim 16, wherein said segment identifier

further includes indicia relating to a length of the

_ segment, a maximum civil speed permitted in the segment and
5 a grade of the segment. '

18. A map for a vehicle transport system as
claimed in claim 17, wherein said segment identifier
further includes indicia relating to an adjacent segment.

1s. A map for a vwvehicle transport system as
claimed in claim 18, wherein said identifier includes
vehicle path switching information.
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