; TUWKYZ[ e3e: 7\ 46TTP. i ~~sc~zPZnmu ANTTCONW.SAN'~ AND CFFNTRAL NERVOUS
8Y6TEM ACTI VE RI 8 (f hUOROPHENYL~I AT, ~KY7~AM DFs9, CORRESPCHYDTNC~ Ad D6, AND
Uses 1 0 JUN 2002 ~'i~ld g the Invent 'ion The present invénfion nd aiNa01 o
conpounds useful in treating pathol ogi,ca~ conditions, such as convul si ons
and spasticity, w thput producing undesirabl e excessive sedation or mnuscle
weakness in animal subjects, including humans., Mre parttic'ularly) the
invention relates to the preparation, bilcbgical activities, and

t her apeuti c uses of 3,3-bis(3-f|uorgggﬁg%h¢ﬁﬂopananide and rel ated
conpounds in patidnta suffering from pathologies o this nature. ~ackg~ound

o~th~ Inver~tion The following id a description of relevant art, none of

which is.admtt; edl%g.IggN%ﬂ%ragﬁD t@@ntrlLr, GlAiviEss é\ré‘l‘ﬁpﬁ&r?}m pat hol ogi cal

states, diseases) and disorders are cha~tactexized by a profound aberration
in the normal ~uBES (RBUOBPPRIELE BRT¥IAMIREPR v tRRRSG SPREPANGCRSTDE SPe® condi ti ons
include nmultiple sclerosis, strokes, spiggal cord injuries, chronic

neur odegenerati ve di sorders and di seases such as Parkinson's and

Hunti ngton's di seases, Al zheir~eris disease, anyotrophic |ateral sclerosis

(ALS; Lou CGehrig disease)) andﬁgg%§QQQthébahﬂgé§hinical | evel , these
states usually rerspond only to pharnacol ogi ¢ I nteavention wi th conmpounds
or substances . n~~r'-~a~ | ~II1~AvV~ 1 p JUN 20D2 2 that pessees eig if

cant activity at thenkeypdsedt §hechidn Pecauserdfcdigoanad aitlit yn of
reasonably predictive and experi nental ccesei bl e ani mal_ nodel s of

convul eant stat%’é‘?a%nﬁuﬂ‘bté?dBElE{%Er‘ﬁ%ﬁ?‘ ipnfs e FUFE &%t FEBVARSRAL B%have been
grep?r eddand de%_@dém@dﬁ&n t e nfieh geeaxlhtmhg n&m&aeéiﬁm@onmadsw%i giln Iy
evel oped as sedative- noti ¢ ox anxiolytic agent lln current .nmedica
bracti Ge. many. BRATERCORTONRIS VorIOrPR| LhIAIORL (HIIERES sy TRIRAET o
treatment of ephsiddsCit Yiofs eparaibolsrlii,ndie ofineentipal renmelse tbekaxant s, a
ual ly having been first devel qpe r. th reat nent .of o her, _clinica
i ndi cati ons. I\/b%?epoafra?ﬁ‘é%’e ber%é’glg ?%%]? aé:é:é‘%g'él%sr’e rgaﬁgﬁfa%ut%ﬁcuﬁ 83irabl e,
troubl esonme, andf poos | 3-~iisl(er flwdiophday Bfifreptsanitet he andeat medstefl spas

troubl esore. _an s eRaatiia he droal iR
appl | Lat i on (VERCRTRBEX. " IR eed PR d oo TAshnay® 0 T1898F

nature.

a o! vention

The following 18 a description of relevant art, none
of which iz admittled|to be prior art to the claims.

A number of pathological sgtates, diseases, and
disorders are chaxracterized by a profound aberration in
the normal functioh of the central nervous system (CNS).
Such conditions include multiple sclerosis, strokes,
spinal cord injuriés, chronic neurcdegenerative disorders
and diseases sudh ag Parkinson’'s and Huntington's
diseases, Alzheimer!s disease, amyctrophic lateral
sclerosis (ALS; Lou Gehrig disease), and epilepsy. At the
¢linical level, these states usually respond only to

pharmacologic intervention with compounds or substances

' NAIAVEAAT
~ e
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1 0 JUN 2002 5 XL J" Il / OY wherein: Y is ino ependently sel ected from
the group consisting of -H -F, and -d ; Xis either -NRIR~ or , -ORl

is selected fromthe group consisting of -H, alkyl, and hydroxthkWsz&
selected fromthe group consisting of -H) methyl, and ethyl; and n is
either 0, 1, 2) 3, or 9.. Preferably, R is selected fron1the gr oup
consisting of -H, nethyl, ethyl, isopropyl, isobutyl, tert-butyl,

hydr oxyi sopropyl, and hydroxyethyl Thug, in anothex preferred enbodi nent

of the Inventlpéwsl%t@aerpmd ﬂoreuéd@év@apmtth@ff%wléai%;u%ﬁz L J*
/ O F wherein: each F is |ndepe d nt in _either the nmetes-_ or

par aposi tion; RAtitdeSeFebl ed'H R ; YredEpCE oS idtlteRgand effdragkkyl , and

hydroxyal kyl; Resx it&xesek@sﬁmc rTa:dSMIQﬁOélpsmléSl 6t idhddtiond, net hyl , and
ethyl; sad nis 0) 1, 2) F 4. Preferablg s selected fromthe group
consi sting of -H, ﬁ@tﬁgplt%ﬁq1iF EF% ype for the development of

new clinical enti 1$s w;th improved side effect profiles

and efficacy for the treatment of spasticity and epilepsy.

Certaln bis(fluoropqenyl)alkylamldes, are described in
U.5.8.N. 08/873,011, filed June 11, 1587, which is
commenly owned with |the present invention, and is hereby

incorporated herein by reference in its entirety.

SUMMARY OF THE INVENTION
Accordingly, itiis an object of the present invention

to provide compounde|and a novel therapeutic apprcach for

the treatment of| various pathologles by effecting a

|

modulation in CN§ activity without producing excessive
gedation, muscle Jeakness, fatigue, gingival hyperplasia,
blood dyscrasias, |[or|hepatotoxicity.

It also is 3n object of the present invention to

provide a method |foxr alleviating one or more symptoms

associated with i condition, such ae convulsions and
spasticity, that is ameliorated by means of modulating CNS

activity.

It is.another object of the present invention to
provide a nevel antij;nvulsant therapy.

In accomplishing these and cther objectives, thsre
has been provided, |according toc one aspect of the present

invention, a use of |a novel compound selected from the

group consisting off 3}3-bis(3-fluorophenyl)propanamide and
structurally relake bis(fluorophenyl)alkylamides and

acids (sea, for |example, Figuregs 1 and 2) in the

preparation of a pharmaceutical formulation or composition



1 0 JUN 2002 6 isobutyl, tert-butyl, hydroxyisopropyl, and hydroxyethyl. In
a nore preferred enbodi nent, a conpound is provided having the formul a
NR~R~ ~ ~" Il GF wherein: nis o, |) or 2; both F are either in the n@U@NZNﬂ
or para- position; R is selected fromthe group consisting of -H, afkyl)
and hydroxyal kyl; and R is selected fromthe group consisting of -Vii,
nmethyl, and ethyl. Mre preferably, R is -H Mre preferably, said
conmpound is selected fromthe group consisting of conmpound 1) 2, 3, 7, e,

9, 10, 11) 12, 13, 1~, and 15. In nost %referred enbodi nents) sai d conpound
i's Conpound 1, In other preferred enbodi nents of the jnvention) a nmethod is
provi ded for tPeathgi®d pat PEFCha®t nGra2 WS of 0§RERPI AT e&BB 0risdi sor der
conpri sing adghéi Sd:@itie@0bg GORBAUTEL iofn o cher BBl avicy, afndderd ¥owherein: Y

i's independently selected fromthe, grou onsisting of -H_ -F, and -Cl; X
is either - NR“-R{s%rOT’-eCRP’E“P““l i 58?\32&%%”%"9?51%@ evéatedom s gr oup

consi sting of thél pralskyt, ianhthyar bepakkytemfRates sealweiadnt ramideEe group

consi sting ofcéggrﬂgﬁgyl%hgnqﬂ%%hyLé

administering, to a @patient
suffering from a pathology that is ameliorated by a
medulation of CNS zctivity, a therapeutically effective
amount o¢f a pharmaceutical formulation comprising a
pharmaceutically acceptahble carrier and a novel
composition selected from the aforementioned group of
agents.

Pursuant to one embodiment of the invention, the
treated patheology is convulsions, an affective mood
disorder, such as bipolar mood disorder, a neuropathic
pain syndrome, a headache, such as a migraine headache, or
a restlessness syndrome. For another embodiment, the
patholegy in question is ameliorated by a centrally
mediated decrease in muscle tone, and is illustrated by
spasticity.

In accordance with another aspect o©f the present
invention, a use is provided for the novel compositions of
matter comprising 3,3-bis(3-fluorophenyl)propanamide and
structurally related amide and acid compounds in the
preparation of a pharmaceutical formulation for use in a
method of treating a symptom of spasticity. By the same
token, the present invention provides a method Efor
alleviating a symptom of spasticity in a subject in need
of such treatment, comprising the step of administering a
therapeutically effective amount of one of the novel
compositions as described above.

Thus, in a preferred embodiment of the invention, a

compound is provided having the formula



and nis either 0) 1, 2, 3, or 4. Preferably, R ie selected fromthe group
consisting of -H, nethyl, ethyl, isopropyl, isobutyl, tent-butyl)‘lUJUszz
hydr cxyi scpropyl, and hydroxyethyl. Thus, in another preferred enbodi nent
of the invention) a nethod is provided for treating a patient having a
neur ol ogi cal di sease or disorder conprising adm nistering a conpound of the
formula F NR-R.~" | | OF wherein: each F is independently in either the
nmeta- or paraposition; R is selected fsomthe group consisting of -H,

al kyl, and hydroxyal kyl; R is selected fromthe group consisting of -H,
rne~hyl, and ethyl; and nis O, 1, 2, 3, or 4. Preferably, R is selected
fromthe group consisting of -H) nethyl, ethyl, isopropyl, isobutyl,
tent-butyl, hydroxyisopropyl, and hydfox In a nore preferred

embodi ment) a method is provided for Yeeh Xpatient having a
neur ol ogi cal di sease or disorder conprisi dm ni stering a conpound of the
formul a ~ 0 ~uN zooz whexein: n is 2;1 both F are ei her RL is
gelecte f Ic and hydroxyalkyl; a d R 1Is ec ed nmethyl, and ethy .|
preferably, the comconsisting of Como~ 14, and 15. In m8ti is Conpound
1. 8 NR- R~ ~whereinF in the rneta- or pare- position; n the group
consisting of -H @alkyl. g ngl St i -H_ Murte preferably,
R~ ae -H More pou%dli%lyéng%#%ggtegggh%%%?ﬁggg%%{)tﬁg %m){{c?ns?,stﬁ?g 9, 10,

11, 12) 13, préfelred.empddrfents, said conpound

X is either -NR'R® or -OR*;

R’ is selected from the group consisting of -H, alkyl,
and hydroxyalkyl;

R* is selected from the group consisting of -BR,
methyl, and ethyl;

and n is either 0, 1, 2, 3, or 4. Preferably, R! is
selected from the group consisting of -H, methyl, ethyl,
isopropyl, isobutyl, tert-butyl, hydroxyisopropyl, and
hydroxyethyl.

Thus, in another preferred embodimen; of the

invention, a compound is provided having the formula

wherein:

each F is independently in either the meta- or para-
position;

R' is selected from the group consisting of -H, alkyl,
and hydroxyalkyl;

R* is selected from the group consisting of -H,
methyl, and ethyl;

and n is 0, 1, 2, 3, or 4. Preferably, R' is selected

from the group consisting of -H, methyl, ethyl, isopropyl,



In other prefe re nmethods, the neurol ogical disease or disorder is eel cted
fromthe group consisting of epilepsy, convuls ones, and sei zure di sorders.
In other preferred aspects, the txeatlng of the patient alleviatebk(QUN 2007
prevents convul sions in said patient. In other preferred aspects) t a
neur ol ogi cal di sease ox disorder is associated with s as icity. In other
preferred aspects, the neurol ogi ca di sease or disorder is a _

neur odegener at.i ve i aorder. Preferably, said neurol ogical disease or disorde
Is selected fromthe group consisting é6f spasticity, s elletal nuscle
spasns, restless Ieg syndronme, anxiety, tress, nmultiple sclerosis, stroke,
head traume, ispbetyleokery rlau@yw ygrRiS 8PP EOHYLs e A58, hireiveghgh. s Di se se
Al zhei ner's e cler rai aches, and
bi pol ar di sor c}sn ¥ o%g%g%ggg%&dén?ﬁ%gﬁ%rr}intf gﬁp%ﬁjéml %ve ti gﬁglgﬁcl ude 1
0 JUN 2002 9 hestimgdshef femudy ating or preventing spasticity, or one or
nore synptonms of spasticity, in a patient, conprising adm nistering a
conmpound of the invention. Al so prOV|ded are pharmaceutical conpositions,
conprising a conmpound of the invg and a pharnmaceutically acceptable
carrier. Preferably, the pharnﬁ @ PRR§R LI on conprises a ccirpcur~d
sel ected fromthe group consisting of] Compounds 1, 2, 3, 7) B, 9, 10, 11,
12, 13, 14, and 15, and a pharmaceutitsl |Y acceptable carrier. Mre
preferably, t he pharnmaceuti cal cofpagr i on conprises Conpound 1. Also
provided in the present invention i$ @ nmethod for naking a therapeutic
agent conpri siyygd<ihe steps of screening for said agent by determ ning

whet her said agent alleviates spasticity, and synthesizing said therapeutic
agent in an anouftiSuffilei 8At2to provide said agent in a therapeutically

ef fective amuntpdon o pakl etnerief erabhata-t ke wﬂawﬂcqcagent conpri ses
a conpound of the invention. Al so provided in the pres glon is a
met hod for nodul Bt |lﬁg5€N§'%f(9c|ﬁPTyt}FoﬁﬁPPgl?@‘s&&ﬁllEFs? rl}hg a}ﬂ%y patient a
conpound of tdﬁﬁ|h@weakyanquraherably, sai d nndulatlon of CMB actlvity
alleviates a synp om, assq |at ggnvulshpns itICIt affective
nood di sorder, eu?bpit FE pal\rﬁ/I n Sme e ph e r tI $sness
syndrone, or r&cmy\lenmrtd chtsmrlder M&eheprefyredily, ﬂ?éatllsresﬂ andlozdvant ages
of the prese | on .l apparent_ fragm f ow.ng _detail ed
descri ption. nﬁﬁ %&P besaﬁrllidecros n§§ Q‘%meéje;ire)cft ﬁatéj{lﬁn gi"%algl gp
description aanhsﬂﬂlsgecffq:mmﬁpl es?, whi l7e IBnchaitO.ngllpr aéf2er 1@d

enbodi ments of t prese i n e ation
only, since %4 %%d ﬁ§208glﬁg¥$a f%ﬁﬁ?ﬁ%ﬁaﬁﬁ%ﬁﬁ@h nDdl féﬁﬁ%ﬂéﬁ?ﬂ% thin the
spirit and sdﬁpéxwﬁ°Pﬁé tn ention will becone apparent to those | skilled

in the ar~ f;rom tg %cﬂ%&ab&eﬂeﬂ%ﬁ:@m@tﬁ@ﬁemﬁ Qi ecHe Ofrriht@bd,t ke
structures and in v.ivo antl onvul sant ac ji~iti ee, assa ed usi ng t he

as
met hods descrTHetPchersi proviged. HHiog( 3t “F?th%nﬁe) ERGan3 e afd Sever al
of it a betltxh&nﬂﬁbl&@abﬁlsdfﬁuisgoaﬁedhﬁfo&deﬁ @i iZ ifgPe@ihdni dweerdiniguct ur es of
3, 3- bi e( 3f | uor ophen prop .narg de and addi ti onal anal ogs and congeners.
figure 3 dep~%t£?qqﬁgnp BgCEW%JF°FHuf$e flexor reflex in normal anestheti;cd
rats elicited by Compound 1 in conparison to ba~lo en, as a9qgayed using the
met hods descri bed herein. |, OVERVI EW The invento~s have di scovered that
3, 3- bi e( 3f | uor ophenyl ) propa ai de aﬁg tain of its pharmacol ogically ac
i ve anal ogs and congeners can be adm Xn zvo to effect a
nodul ation of CNS activity. That is, ties nts nodul ate CNS activity, by
enhancing inhibito , or decreasing exgt neurotransm ssion en'trally)
W t hout conpl ete suppression of all acti pursuant to the present
invention, therefore, a subs ct who receives such an agent is not overtly
sedated, a eswheteized, or paralyzed in the context of, for exanple, de

teasing seizuxee (hQ fx?%%%%(eﬁh% s Lepsl ’ﬂo’&“iﬁé c%ﬂ&?@ir?& ysis),

eliciting a cal mative & atron or ansl T
of -H, -F, and -Cl;

X is either -NR'R’ or -OR';

ry,



1 0 JUN 2002 m anbul atory syndrome such as spaeticity (no weakness or
flaccidity). A nunber of pathologies) exenplified by convulsions {g JUdN 2002
(sei zures)) spasticity, affective nood di sorders, such ae bipol ar

di sorder, headaches (chronic, cluster, mgraine), restlessness syndrones,
neur opat hi c pain) and novenent disor der s, have at | east one eynptamthat is
all eviated by a nodul ation of CNS activity. Accordingly, an individual who
suffers fromsuch a pathology is a candidate for therapy that entails,
pursuant to the present invention, the”individual's receiving a
pharmaceutical forgulation or cog;ﬁ)om tion containing

3, 3bi s(3- f | uor oph&nydd FELBEHETIR™ dheoAECHt @P%l%'i]rrﬁc?ﬁr a1 2 ¥elat ed

anal ogs or coyge goR$apg ;0f the principal active ingredients. 2.
EXEMPLARY PATHCL%%FES AMVEL| ORATED BY A MODL7LATTON OF CENTRAL NERVQ: TS
SYSTEM (CNS) ACTI ¥ T¥scadvest et oNsomESitiee j35PYPs  $PROFRASdi @or d8r  whi ch has
many causes) A Yhyilt, ga,a oenyery difficult to control clinically, often
requiring treatment for many years to _keep sei Zures under control .

Resear chers have $£88t Bdi% r%i‘tther[ 3 ¢ RBirs3ti 7B, 1 h&rEEPEaRY st dfact ory
treat ment foxseQpideedsyrom thes WishaNtowd iginpobEi om, Oﬁetpﬁ_,ﬂl ertthy1Cl i ni cal
trials have shown that certain, patients have a etter %!? se_t% one drug
than anot her ,*58F&TPNAen TRE PpRT 1 e AEE- AR i ritd arrc“lyflﬁtégr Ysei Zfes and t he
drugs have smpdmbcyﬁebhhal ans of action. The frequency and severi ty of side
effects al so vari suhst aat | aI I Thus i pI di.cations

di fferent nechani gﬁs “of gctl on° %5 trgirfl é d’gbgtg Es vmgll\eﬂb’s needed
for treat mentimfenepichepsy menhod estbmv:eqmdl ef;mymatbagcar gektdena potent,

~ 0 JUN 2002,12 .safe nevgudg g V\é t-h Qrsoeaad acti %}é ié di sccover.ed" and

devel oped. DiEhEar ef dlSUF E T A heF 3" 5341583 5PT886) “BRE 14 "Phe w
despread avaiddsimlistyriofig reasopabhd qff ¢decfoxmland ex e~inental ly
zccessi bl e ani nal nodel 9 of convulsant stet s,| a nunber of clinically
useful anticonvul sants eve beer} 0 ared and devel oped. For exanple, see Ce
eghino et al., " Introduction,"” i =E' BRTFC DR GSI 4th ed,, pages 1-11
(Raven Press 1995), which stet e:l " ny patients, seizures can be
controlled with ¢ r~ently avail abl_e | epi | eptic drugs) but 25 to' 30 perc
nt of patients continue to have sei zwg€s despite optinmal helrapy, while
many ot hers experience unacceptable side effects.” Dichter et al. (1996)
supra. Thus, Wlpantl convul sants in clinical use are plagued by the
o~cuxrence of si gRixEhCANEs sirdepehdSalls ihneltbingnbr aebl e Aayt i me
sedation, nuscul ar weakness, tolerance, gingiv 1 I|hyperplasi a) and

pot ent i aI ly fRAsHC 1BPood dyscr asi as and. hepatotoxicity. Many of these aide
effects are esp~ cualljgseﬁeewa:e[—amlﬁhet Beosp idRing Akt ivRNagenBNtaliyigat end) of
epilepsy in Chl‘JaS‘ resent i.ve tion can be used to treat convulsive
di sorders suct y§F°§ ‘hat ie) the conpositions and pharmaceutical fo
nlations and conmpdsiitsi sl ekt etih & ion et osralips ptavysi's tritrigc 0o ul-3nt
activity," \/\/q|||“§q__q1 15 gxadg %ﬁd by ar du tion of the Severity, nunber, or
duration of conv io s rn-adimal nodels of epilepsy. To alleviate

convul s' on i ncl ud@sdredﬂoﬁzlongltkwe Sever 4.y, PrefdyablyorRiddpaseleatfed

convul sions i i | t\he it

phar maceut i ca %@a??‘%u at%poﬁgﬁg{%" gx%p)ég |P'?| g%gh%%oﬁ%gge Esggnfyﬂn treating
condi ti or _s. s\RsPuAyl , brexryrdutlylmi dydroxy)i sgprendl.i 28d hpdFexrsing sei zures,
bspnce sei zur a”%%?leoﬂ{:&fé:‘?eé“é%odmem @%&9:@1211-3?%@&&3 F}’?th' al

sei zures, conplex partial seizures, secondarily generallzed partr al
sei zures, st BIERTEPE ept |R§Gs)3nand*atvliaanﬁ| ﬁéuéehﬁ’%’él#ur gsSeqse o®Hur

fol  owi ng heagh ddYde¥ OLomptid8h¥ administering a compound of the

formula




S8AST2CI TY: Spasticity is a disorder characterized by an i ncrLgngNizplmtoni C

stretch reflexes (nuscle tone) with exaggerated tendon jerks resulting from
hyperexcitability of the stretch reflex. Lance, Synposia synopsis, in
SPASTI CI TY - DI SORDERED MOTOR CONTROL, Feldman et al. (Eds.) (1980). Mjor
di sease states and conditions associated with spascicity include nultiple
sclerosis, cerebral palsy, stroke, trauma or injury to the spinal cord, and
head~trauma. Synptons that occur with shasticity include painful flexor and
extensor spasns, increased or exagQgeyated deep-tendon refl exes) clonus,
nuscul ar weakness) fatigue, |ack @r i fngrravar i ous degrees of | oss of
general motor function, paralysis, and i affai rnent of sleep. The
pat hol ogi cal states observed in spasgfoeity are fundanental ly different at
t he physiological |level fromthe com@pnyy experienced acute muscul ar aches)
strains, and sprains that occur froma localized external insult to a
particul ar nmusgle®eih: €. , outside of or peripheral to the CNS. These
pat hol ogi cal states al so_are different fromthe relatively comon
i nvol untary spasn® 0f %snmboc®¥|fuscl e, such as vascul ar spasms, bl adder
spasms, and bronckéwd rSRRENSL | bn N sRast i or (Haea- P& ipar;i pheral or
| ocal i zed synpto are commonly|treated with so-called_"antispasnodic" or
"spasmol ytic" agg%t 45 PRACGER sg &P TR FERADE WG PEI ~Fn Bﬁ?‘éét’i ng
spasticity. Cegdar haupbBedllxgifieand " Drugs for Parkinson's D sease, Spasticity
arid Acute Miuscle gpasms,".in N ég/l DALMAN S THE 1 0 JUN 2002 14
Vs, B_E hSEQP ( FRPEHT 1&° N AND
G LMAN S|, pagesida3- 494 (Rawyhanomdzeegeref@98)ly The® conpeliti dseof matter
and pharmaceutjcal fornul ations land conposyitd.ons enploved, Ln rdance
with the pr ese‘?ﬁ&le \‘?gg Thealts 2@8? g%ce%\%ireaql%;sl ?r?érdp?%t g)aéd&%%g%se in

h¥1 on-ca
muscl e tone anchndiendeg af €arpefiud ¥.012,t Be Ac&:e Sor 28hrdhi cl2al 118vi ati on of

one or nore syjpt _side | 0L S RAS ol GLdYs, lsQ1 héaﬂﬁjqﬁ ext,
spasticity” re e’r% toQg heI?lgﬁ é%ig%te?(%niéeof sfefhgta g mﬁ’sc{ie iC tdi S
mani f est ed by syfsrepsnduch as) |but not limted to, painful flexor or

extensor spasns) {NCheases-derex@gaehadsd weenpai:endglicdelissese or
hyperrefl exia, | oss of dexterijty, rmuscul ar weakness, exagger ated tendon

jerks, and cl o¥eaerdrRe bhr £538Ct8Rt i SRTst tBFt yIERI Nt COPBERY Rherd to a
conposi tion thatilepsysetohviyionBe sydPi@iAirec dikeadd®NC afn epasdd city, as

d trated b Il evi ati bf at t f the f '
oL { oSt at | oncbTTLERan SRS o SFaatFas o TBar RRHHE BAOFYI Bkt ensor

t
mani f est at i onsglber 88 RIHSRPY
spasns, increasedpeevextaggevs deept endenidefdaediest . hypenr efded a, | oss
of dexterity, nuscul ar weakpesis).| exa r at tendon_j e | ones, or
the reduction Bf° eﬁérc?lraqs(fﬁgﬁmyj% c Fﬁg%go E(rgngL’rL ecgﬁsgtglsgn%{ ??sg?rggr ijsf ects.
Accordi ngly, tassdeiztkdvvith ciptsolicipast il pyheefprefererd sspadis,| esseni ng
of one or mor e, syt ok AiogSaPt | ChiYeadenC! Ul N0.c fill-qpat | hgited to,
pai nful flexor or extensor “spa , I'ncreased or exaggerated deep-tendon
refl exes, hypeneufdiegemeratdye @focddrrer iRrgfemislol, e sabdkrearelogdendger at ed
t endon j erks, ORES44 e i f led:]%e these
mani f est at i ons&g%agedgge?lf%ﬁd% l%le—‘\%é%{:/%al\/% %ﬁ%é?DE S?Bﬂrﬁgitelr%éﬁcl ude
conditions 100 FURe2PEIENS SEAEEER) f FBAFHRPEPISTON t%8SEYSPROrI&E mani a)
for exanple, MaphdomeGhiazRabiplt b¥Ledl SORtRIpIEr FdTRELEL DN abtrdiy Uryi nduced
aggression, post-traumatic stress disorder, gi pol ar nmood di sorder, panic
states, and beRS&A oF BRYHscOMTE | RATr Y SEETERTFERR Bt Dafeasey,
Affective D SORGEIinhcAod43- 2D30e4dHBO)N] etk nider BaA@RAse] Amydtidohic
ANTI CONVULSANTS_ | N AFFECTI VE DI|S RS, pages. 14-32 (Excar p%s I\ﬁdi cs 1964).
The novel conpdsliidns SSAG™PRbFaCHERPCRE f BFHHAESFons 28Rd EORPOS ti ons
according to t@esprazsent inventjiion are effective in the treatnment of these
di seases, disorder nd_condi tii.o nd._sho exhibit, Jnp i de
effect profiles \/vhtsaont h%én%%i%gjrtg C%Qr%meflgse% gﬁ‘fnglgn}'%%trié’ﬁleagf\{gg%%ents in
this therapeutic category. NEUROPATHI C PAI N SYNDROVES: Conditions i'n this
category, involving " neuropathic pain," affect a significant nunber of
patients suffering fromdi sorders of the brain or spinal cord, such as
stroke, trauma, nmultiple sclerosis, and di abetes.. Casey, in PAIN AND
CENTRAL NERVOUS SYSTEM DI SEASE (Raven 199Z7). The use of anticvnvul sants to
treat various pain states has been docunmented extensively. Swendl ow, J.
Clin. Neuropharmacol. 7: 51-B2 (1984). Thus, a novel conposition or
phar maceuti cal formulation or conposition of the present invention can be
applied in simlar fashion to ameliorate neuropathic pain. HEADACHES:
Headaches of the mgraine type (Hering and Kuritzky) Cephal alaia 12:81-84
(1992))r the cluster type (Hering and Kuritzky) lot. tit. 9:2Z95-198
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is therefore be used to alleviate the synptons associated wit hldad 16l

t hese three headache types, w thout the adverse side effects of current
exi sting therapi es. RESTLESSNES5 SYNDROVE: The phrase " restl essness
syndronme” denotes a somatic (non-nental) restl essness characterized by

i nvoluntary novenent of the linbs, as well as by a sense of physical
(rather than nental) agitation, which is independent of nood and, hence, is
di stingui shed fromrestl essness per ee. (See Sachev et al., ~ust-~al. New
Zeal and J. Psychiatry 30:38-53 (1996)) .5 Restl essness syndrones, inclusive
of nunerous indications, can be observed in association with nmany organic
and non- or ganmetpsd< lrifakl levidtingsse prefent imgepkelidityy- iomdusedr

restl essness di onkc, . Wit hdr, j.Sia such as

dr ug- i nduced g"%?%aﬁ rgF'ng'E%I ggys t@%gr%é’iﬂrys‘ oln\ga%)f gFﬁ']ié"t'&llrr‘?)‘st éé')(%%ﬁosri"”ﬁ de
effects of neadolrpsteridicug torpAME oAl Bre winvhAnhiehe rest| essness-syndrone
rubric are the so- ed....J: | e |l e ".and " - at ed
periodic |eg noven%%cls, Eip:‘i)oa\{ %%Pogiggg tg%§y%%gcggsogfg?é§§%{%'head

and/ or spi nal ceppditintimas an¢owPerrd espbonstbe t hevsprhem. cordd | di opat hic
restless |eg gyadnof@,diQlahoys AR FULOROTRL ST NaNtpidLENCEp M th a
vari abl e clinical expression of synptons. See 0' Keefe, Arch. Intern. Med.
Z56: 243-24B proowyceytdirel eemppsition RERREESOGRCACTRPSHRDERS: cCtGOURSE AND
TREATMENT, pagesm8dfds %%u%%@ﬂ@ﬂﬁ:ﬁr 88ScdRnasMel, | bckaangd Nel 14 ck,

Neur ol ogy 95(suppl.): 2B5-2Z86 (1995). The present invention provides an

ef fective thexdpy ¥lor F2stl@ssrides a%hdrdnesnfi th WMharmaresttraldnf ect s.
MOVEMENT DI SORPERS: apfa iQ4s 12geNt poad %r@@@i“ébltap, deer gﬁggmgbsué%yc% netic
novenent characceri zirrg novepent 1 0 JUN 2002 17 disorders such | asl
Par ki nson' s diFSBRIRILIGFhCPRGELIES COMBPERE 1Al zhei nel ~r~i di sease, tardive
dyei ci neei a, and siidd -prrig¥8diQnEhe lh:@dnandnWoresdd iis id method
FSYCHOPHPRVA. %CLO%S S THE THI RD GENERATI ON OF RROGRE?{?‘ (Raven Press 19 7).
A therapy withPR PREDT eBeiPSTIRBITECoASEPT eGP P SINE PNt EPSy it ons of a
nmovenent di sosdeeenitle FepnEoihdgeft thye detewnhiiag wesrtalrseabhé asefuil as
anxi et y-reduci 29 9nabé:isols¥’ti 9_ agent s %%1':' ene.uzrj_(l)_‘l o,siaggl tgiesorder. or

di sease" ie néant o di soraar 6% i sé'lg a ~ol? Y& e’ Vols sy’é?%?ﬁﬁjﬁ:cl udi ng,
but not |imtedeto,ip dr epepptasxfidicientute ipieyidel erddi sgest riokes, head

tra m) spina [ -Yk i €es .chr.anj ur.0 atd ' es such as
Par ki nson' s a%gggﬁ?"}tﬁ]&g %%$sefcﬁ% @g%afseag‘?%z eiangrggg&?'sgg\ségegéé%s'
anyot rophi e | &ber atketameotiic. AgenF neanpPrbses’ meurcempghndl of drber or
di sease" are thgsg. di;sease states and Cond dlons in which an antispaetic or
anticonvtl 9ant ma ‘E)e I ndi cat ed, useful, recomended) and/or preSCribed. By
neur odegenexat | vValgR Jewdddefsinebnt RNFERScNYERUEIR a55 DUt | i ni t ed
to) Huntingtokog RbSHLAILngPakki NHTAN1 by RRRResing AdheliFRETSnd &ease) and
anyotrophic | ateral scl~roeis ALIS%}Er , " anticon I s~nC'_is neant a
conpound capaBPEiRRt r 2dEETRYtheSs ’tl‘_':g’,enﬁh%'er, PORLGERRAY orf3¥d
convul si ons preduradlonobsetw® actavidwdllevinteend bianons waboasagener al i zed
tonic cl nic sejgures, .absence sei zures, oclonie seizure., sinple partial
sel zures, conBRSh PRMTAREE RRs LA Lo AR PEFSE tererar, SaoeEitT a
sei zures) st abusieepopatia ysinangntiraein-d rftiadedheei aurestla$snessir
fol | ow ng he~g hﬁ%&ﬁ% Q. SUrgery. d%sgr?ll,}[\l 200Z is By " ariticonvul sant
activity" is ant “efficacy In reducing He severity, nunber, or duration
of convul si ons pr odtized, cbhsersyed feekuferind and cadndntiz@es sath e
generalized ! gaigzel ANl SELAUWAS, HBRSENCEAELALI An TACLAT i) 2UT €5)
sinple partial selzures, conplex partia &l zures, secondarily generalized
partial seizudesaiteditdescappkdpri cukt sihodldrbaimndeanitoed. sbpyayes, as occur
fol | owi ng headyLpj thy &t34e@ClYscBprichNBhaPAE | AR e eRaRBROL, an anount
of a conpound that relieves to sone ‘extent one or nore synptons of the
di sease or coM@itpordngiceninpaprefarredddimiosibrnGy 19 "theePHpeeRt c dose”
is meant an anpyeheidAl L& Wiken! 8yNQLyBbe £ hiirRabhi 8hhy, OEigegpl etely,
physi ol ogi cal or biochem cal™ parantterS associated with or” causative of the
di sease or condition. CGenerally, it is an anount between about O0.1-15 -
20- 30 ng/ kg body wei ght, depending on the age) size, and di sease associ at ed
with the patient. The dosing can be one to four tines a day.



8y " pharmaceutical conposition” is neant a therapeutically e{@Z@Nimﬁ
anount of a conpound of the present invention in a pharnaceut J
acceptable carrier) i.e., a formulation to which the conpound can be added
to dissolve or otherwise facilitate adm nistration of the conmpound.
Exanpl es of pharmaceutically acceptable carriers include water, saline, and
physi ol ogically buffered saline. Such a pharmaceutical conposition is
provided in a suitable dose. Such conp&8itions are generally those which
are approved fwmrigge trangeasatamdnmodi fizagpens fyiadiigi sb=depimk térd FDA or its
equi valent i n nopl) S GQUNT [k B wipal ')3@95We'§p£%ﬂtt Yy enLgel that

presents a synpt n1that can be alleviated by the admnistration of 10

.1 UN 2002 79 atkiddefconvdiesan "aﬁf”r%rﬁa%frtaP-ée%&@@éﬁ-PF%ﬁﬂ Preferably, the
animal is a mamal. Most pr ef bly, the animal is a human. By alkyl" is
meant a branched ox unbr anche dr ocar bon cha| n_containing between 1 and
6, preferably between 1 S 212,224 -G Ll gl e, g., nethyl, ethyl,

n-propyl, iso-propyhgufs but y|deﬁ@§sbbﬁﬁé|, desODUIME) bRt - BHt Yhivo
2- met hyI pentyl cycl opr opyl me |, allyl, and&%cl obut yl et hg By "I ower
alkyl " is mearttdSBRERIREE GCF b'fjaer?ché‘& BeaRERhr HHHSC FEen "EBRPER ni ng

between 1 and descaibea ato85n, oéf Wel shriex3npl esrapheny] Seshahemnesa. By

"hydroxyal kyl" is meant. an al Qup. a i ned ove) substituted with a
hydr oxyl gr ouiRd3 SeyE 2 Fzﬁ?\ﬁﬁfﬂn; cfé%? FERZSHBHRAVULATI ONS AND
COVPCSI TI ONS As detmgsi-sr ated @netm u}mef gt roanpreendst of3 ,BBhibsei(Bvent i on and
their pharmaceuti cal 05|t|ons bg us gd tor}&eaa ﬁurglogngal

di sorders or "Eaé’?gen iH*&P ﬂ%‘%ie oBSundEeHr 1%y pi R8PS be®fiSed i n

t herapy for huﬂa@enatsents) t eygnay al so be used to treat simlar or

i dentical diseases.i,n ot br.at es .such a (o] onestic
ani mal s, farn1an|ngﬁgusuc d%? § e IEFPFt{En'i EES ¥i£ E%?ﬂegrt

ani mal s and peirs sewinlasrdests sizaﬁ)gmtsarﬂiicatsd IFhedermmBﬁceut Floal

fornul ations agg, cormg ﬁ 3' oS 48h fEHe BE €&k éd‘VGQEﬁkf th8n nQ%hBEaGPaf ed
according to known et hods to pr=pare phar ma Teutic y useful conpositions,
wher eby act i vederyaibedarereidnbi ned in a nmixture with a pharnmaceutically
acceptabl e carrier. For instance) see Gennaro (Ed.), REM NGTON S
PHARVACEUTI CAL SCIENCES 18t h led thk Publlshlno Co, |990) and GOODVAN
AND G LMAN S) GRS POSTEroR is said to be in
a’" phr~rnaceu1|cahmaamgeptabl <arr|er if its ' adnlnlstration ca ~e

tolerated by a rec |en atle t) . Steril hosp.~a ~f lline is cne
exanmpl e of a phar Eut 313 ag@ﬁ?ﬁblgf%gF?Fg? %ﬁﬁ%r id{ éﬁl “carriers
(e. g., slal nﬁﬂuﬁuipﬁbngbwpnbpa tﬁd(ﬁﬁﬁ eade webérteniowwn t @ft hoseéte' lilled in

Lhe art. o0 ASiEKatpl e, 4\%&9% S o ThEAoRELRNGES,. U

Phar maceutic 1 acce a ener nown.t o ho a ~f
ordi nary skil Iacﬁrtmmhv@eaecﬁ i@nd}mﬁ/ i:qclelm@ctbyn wngdpfatéeanpde KW not

l'imtation, SO LU, ROt 383l ug) h@'sglaguntm&ﬁﬁ WD b fagewmyam' ot hex

pharnaceutl y accéptable saltq that” may be f ound in, for é€xa

Renm ngton's Ph«amhﬁa@é@m caFLnBI-:NW%'f MaEk P@ﬁqwaﬁi#ﬁg COeXCEa%ttq;m PA (18t h
ed. 1990) . Thgewseihsfifssi®n denHail, Swidheebt LofpTBRY aLsPrdibiidh

of all activity. ursuant to the present invention,
therefore, a subject|who receives such an agent i1s not
overtly sedated, anesthetized, or paralyzed in the context

of, for example, |decreasing seizures (no anesthesia),

decreasing muscle| tone (no paralysis), eliciting a

|

calmative effect (no sedation), or ameliorating an



1 0 JUN 2002 21 the forth of ph~arr'r-~aceutically accEptabl e conpl exes.
Phar maceuti cal |y acl eptabl e conpl exes are known to those of ordiiflajiyN Xd | |
ir~ the art. The pharmaceutical conpositions of the present invention nmay
be a~lufactured in a manner that is itself kr~cwn, e.g., by ma ~s of
conventional m xing, dissolving, granulating, dr~ge neking, |evigating,

mul ei fying, encapsul ating, entxa~ping or |ycphili2ing processes. In
general, th dosages of the anticonvul sapnt and anti spasticity ag nt

descri bed herein will vary dependi ng upon such .factors as the patient's
ag, weight, hghaht, X I "ol i.LLon, .an iLous _nedi cal

hi story. Forafu pritgg gﬂ?ﬂﬁﬂp@‘?@g %O”%;(?)aﬁgr}gcgkﬂ r{ggp%eegféﬁtgslsn\?énti o nd a
phar maceut i caflacsiddépt abl e carrier are admin's Bred to a subject in need
of such treatnent , . j L v ef ,peq,;pi | 8ot he i nation of
ac iie agent and éa?lﬁﬁggpi%@;%%b?g%isédém ni sl;ig%ed ha Sg(raggeuti cally
ef fecti ve anmplff¥zyresi heSRARSAAL thdiiffiestére d9xsl FAFSFésDYi caldhy as
significant. ¥pAgent mbsa Phyaidlaed ahéya-sHaRi fiepitnid, 1 (S Aggence
results in a dete t ble change in the physiology of a recipient patient. n
t he present c‘b}ﬂ%@-t“,e)foFe%ti(]eﬁﬁﬂ“é,sstﬁlé‘“g?ﬂWeémnﬂﬁPE%ﬁ’ﬁﬁ@g meipg and

physi ol ogi cal iy eediti fdiGaRbets, thevdr £8eNegs©f ohdesgmSiin r efMLt S¢i N the
reduction of the severity, nunber, or duration of convuleionQ whil e an

ant i spagti ci t§2 ke ated BY ghyersl dimioty C8F ftfivéant iAcqardimedsence of the
ageht | resul t sah NihESv U8V iIvMd OSLfFHer@NE Rk NI SYMPLOKE Rfy as8€aiCity. The
conpositi n~ and_fornul ati ons of the present .invention can be a~m nistexed
oral |y using SHFPagraltor 1EHeTRY 28Dt 22788448 PHFRE2BYCH s FPfor

exanpl e) ent epidseat egndattliens) oapl et sndpeldanss Spiédddvamg or acapsul es,
or via liquidoral dosa‘gelbf orns. such as §¥r ups Qr elixirs. The indicated
dosage of 3, EHEEFFIDT ofPEAVET pr Vb &Raft B Hird “Bt FERTIAHAY v drat ed

bi s(f | uor ophemd )=l ybaspiteryld ppopitthide entdrzorfulsantisricwaraliie or der of
1- 1000 ny per_dose, anndal%r ef ec;rabcl: A %0-2500 J19 ber glps% Uni_t, sal ig or al
dosage forms Pretarabt {7 C8ht &' SBEUT=10- 750 TS pdr 4Bl & 5 Papsul e,

whi ch shoul d axteifer dhpyedieritaken 7.-2 at a tine for a nmaxi mumof two tines
per day, at a dosage of about D.1-15 ngl kg body wei ght. Ziquid fornul ations
can al so be enployed with active ingredient conpositions so as to provide
1- 2 teaspoonfal s PHEMPIABYE. PATHALGSI RS r ANEFORATEDR oBYi M g1eRBARTEPNdOFage

pedi atri c cheyabprARErIbERIirs0ER (@@Hageriertes can al so be adm ni stered.
These conpounds al so can be added co foods and beverages in, the form of

drops (with a dr ofiBVVESIRNS: ~ EPHGRS¥NtT &t SOMPPR sHSREPsR) Wit &iesl
admi ni strati oflany Ncagéld,i Odhd the eanpPBEnderef dilf€itBVENtbORITRYEDE

f lated intp chew to_fagilitat | deli d absorpti on.
AL or nat s vel Y5 THE RO RRE OFLHE Py ERET I Eart 5o "EH, NFGCa: 88 by

i gj ection or )aédfgfrsesyeiﬁr}wdwu&ﬁﬁrosugmaalartﬁmsderaml slt)ftéd ajmtucosal

adm ni stration,, for exanp| e, nasa uccal, oz rectally, vi

supposi t ori es‘on'a]ﬁsitﬁéss B ngdar = gﬁg?%aﬁ“&?#ﬁ?&t'ﬁ%ﬁt"é@rﬁ rf‘i%§t ration;
parent eral deépilkeipey ind udbagantitalapusgodtdon sfilttianesuscl anddadr

| ntramedul | ary, | k1 onSh A% YBld: A% haiEALAREEL). dhLogt o MidQuent ricul ar,
i ntravenous, 1 ncraperi toneal,” intranaeal , of T ntraocular i nj ections. Oral
admi ni strat i opesrenaAschonere CoEy ehdrranotheveeven ahdnt hke afafyierits
preferred.  dafe Wi3002 2R 0k Uofnidb-Atng" dle %_%bép?ﬂré Gdns ofoqr mul ation
or conposition, the dosage level of active ingredients) is on the order of
1- 1000 nygy permﬂ@%%}l%ﬁd°gr%qfér°§bl yThe (Creggengy fod @syerisy <f |sife ny/ kg
body wei ght. dBge&@ACh150r MAALdON subebher Qf119dM-. NegbE At i AlLdiid Hdosage can
be chosen by the individual physician in view of the patient s condition.
(see el a. Finffdegatdions with TiddLPREeHacALEBPREIT~28i s26Fiameratifeut i cs,

19" 75, Ch. 1, aPreddant tsigRowtdebes NRied bdageddttl addrendddidmdisicd an woul d
know how and when to termnate, interrupt, or adjust _admnistration due to

toxicity or oFPAFERFMEMASLLi BIENVCDAPELERFY cAhPaflERTi A PRI N woul d

al so know to adjust treatnent to higher levels if the clinical responses
were not adequate (precluding toxicity). The magnitude of an adm ni stered
dose in the managenent of the disorder of interest wll vary with the
severity of the condition to be treated and to the route of adm nistration.
The severity of the condition nmay, for exanple, be evaluated in part, by
standard prognostic eval uati on nmethods. Further) the dose and perhaps dose
frequency, wll also vary according co the age, body wei ght, and response
of the individual patient. A program conparable to that discussed above may
be used in veterinary nmedicine. For injection, the agents of the invention
may be formul ated in aqueous solutions) preferably in physiologically

T r r o



1 0 JUN 2002 24 Pharnmaceutical fornulations for parenteral admnistration
i ncl ude aqueous solutions of the active conpounds in water-sol mlglj‘mesﬁém
Addi tional ly, suspensions of Lhe active conpounds nay be prepared a /
appropriate oily injection suspensions. Suitable Iipophilic solvents or
vehicles include fatty oils such as sesane oil, or synthetic fatty acid
eaters, such as ethyl oleate or triglycerides) or |ipoeones. Aqueous

i njection suspensions nay contain substt@dnces which increase the viscosity
of the suspenssaie maxxhiag sedihummadbecyieity| izeblsdozepdsor bidol ) or

dextran. Optio I he ' may,..al_s tain,suit.abl abilizers
or agents whi c%a(%er%}agéé'se @iﬁgggg éu iqlli't Mﬁgﬁhggéfélﬁﬁ?%w for the
preparation of higbhy concert _mlttﬂapsehdlt reasladiliagdidii aredsonablge in

humans, the corpoynds, of, [N, LA fr& itQ'f%Pfad“cc%‘Ss&'ﬁed afn@mé(f?rﬁc[&eri%r Lf:

appl i cations, Tor “exanple,” asfampti convul eant agents, anxi ol ytic agents, or
anti spasti G t ycorgeissnt i nseafigral s suctwrsrcabt, dbysicalilyds wekfprses,
cattle) m nk, | dobny ML of I3l IHLeRUGRe ézse%s,arfahede%&bg@%.comgynds) ey
be admi nistered by Injection pr |other Systemc routes) such as transdernal
or transnucosatxambieni stewt iCSegheto exdnphe, . r EctTAURTAPBLT at FBN Vi a
Supposi tori es) an®iEkabtyc byreetdi 1490 &0, ande@r dniNkiphSnalress

anti convul sant agent, the indi ce{~ed oral dosage of the conpounds of the

i nvention per k¥93gr ek el'ght WRYshehientionaPsizere el 22000 ny/ kg,
dependi ng upon.d\&-ciReei fstoic1aened Miﬁﬁﬁlé%ﬂt@egilé@{@@'cﬁh@@@'on- A
preferred range for oral dosage | s about 10-500 ng/ kg body wei ght. The

i ndi cated or al Po28gEC o0 PI§ES uRds! 99t 8t FRPGIRVRNTS GRVBefeiGWSE8r am body
vei ght as ant i goasitrleCidpt 1agentehiekapy ANVABIS hsny Nothery aggee@fenabout 1-1000
nmy/ kg, 1 0 JUN 200Z 25 deBe d%l upon the SJJeCi es. of _ani gal and the route
of admi ni strat PRAFCSREPTET HABISTEATTE - f or DOFRT W65 ade i $°8BbUT 2500 ny/ kg
body wei ght. The present rmhanye hhhncddizuswmﬁ enpl atEnizatarvsed y agk
pharmaceutical _go i.tiqns cantaining the compounds of .the.inyention as
active ingr edi%ﬁ?gpet%ﬁﬁy are SHtapre o‘?’posr’%ﬁn,1 BoFeh Rt ,e%tlreac\r%der mal ,
transnucoaal , imd¢dneagatyoudliee dart trex tegbaalhn, nimes wlteiromealnedss f urt her
understood th np §|§|g(; ti cap qq idL.cQnbi nation
wi th ot her phgé?r:{aé(}ga&%?éa%:%@gg? 1@ n rlgélgfg'nt ggd4.g B%%%T Tl Nt?'G

THERAPY- | MPLI GG AXETrag iRy Thedshinadbtpkisitand ¥imeeti thaesSiske a gi ven

conpound, phar gpe&Utd Cakef 0L AL OR) & CRAPESHtiQN kAL tHeiAldgviation of
a pat hol ogy, as discussed above, |can_be denonstrated using appropriate

ani mal nodel s BHEIFAEE bUETHOTERE hi Qe EPEOFPER e ChHeLEFebed bel ow. (a?

Anti convul sant Act inHet yrdddrrod .vémtrioele&@fr HeNb &g aBdr eyl YahiAigedvee in vivo
anticonvul sant _activity of test gonpoun in experinental animals (e.qg.
rodents) are \A%f‘?oﬁgﬁ(fﬁms‘i’? fReTRT p(sVoyceiﬁ’a\Wtf' (‘%&. FOmRRSEE P 8t

Medi ci nal Chenpsirmpceldriiced. fdx2089rties arddFebimpersitPhhs adef phike, PA, pp.
| 73-17B; Gl m . al,, odman_a i | man'.s. The, Phar.macal_ogi cal
Basi s of Theragféﬂ%tgso h &lﬁpg%}f -° \é‘rlngsaa%n E‘Isr‘:é\s%?yNew &EE‘, lﬁp.
461-4B6; Wl f feviMdaicedBlnger sefbehiimadt Chlesri seveyitht, h reuhbef1936)

Wl eyl ntersci eggea+ NeWw,¥o ot 82 . el [ el s, ncl ude
the Frings audio a(‘anj] C Sei éﬁ%?e?ag egﬁrlrlb ém%t@\é%g%dg{]hég%%;% Maxi nal
El ect roshock) asseNiateHotonoil sipes e iastudes weeduqised the agseerithe

anti convul sant num6-, or duratfio

Accordingly, the novel compositions and pharmaceutical

of convulsions in a patient.

formulations and compesitions should be useful in treating

conditions such as,| but not limited to, generalized tonic-

clonic seizures, gbssnce seizures, myoclonic seizures,



properties of the test conpounds. For general nethods and ter m’%Ukﬂgyggz
relating to anticonvul sant assays, s,~ J. A vida, " Anticonvulsante,” =~n
WO. Foye et al. (Eds.), Principles of Medicinal Chem stry, 4 "Ed. (1995)
pp. 182198. There are numerous in vivo nodels involving different kinds of
sei zures and rehavi ozal effects that axe relevant for clinically distinct
forms of epilepsy_ It therefore is useful to test for effects in nore than
one nodel, Loacher and Schm dt (Epil epsy Research 17:9S-134, 1994) pzoposed
a test hierarchy in various ani mal nodghs of epilepsy for the pharnmacol ogic
eval uation of antiepileptic drugs. A nore detail ed description of these
vari ous nodel siapiuel pagsidhe fassirbbe Ccodnplledt epak@iliunaBe eRIl&NSY can be
found in reviews by HS Wite é#]n ti egi I _e%'tsi ¢ Drugs, Fourth Edition,
edited by R H.Selfé’f?é?rﬁhH MRESON)2%hd B2E Akl driAfh? Ré¥en PREES Ltd.) New
York, 1995, prpid9epifdusind dhd Kuphemnbelgiuceni | epskarad ( SUpploddur 551- 556,

| 989). One us fl,ih npdel, i S, provi ded be the firings audi ogenic

sei zure-susce(&t”l PELRY RRES APABEEICHFFEFT%x epil epsy. The Frings

audi ogeni ¢ sei zur espusTEIYI e spassEciity asgenéisardmusbaradedr Mdedepi | epsy
used to indicate a prelimnary, ner | evel i cacy .and therapeutic
potenti al, bu'?’yi & o’tncﬁregafactl%évégg ga%reﬁ:g\rét irggﬁggé%u?rnéﬁycsleel z ?%e‘%di sorder.
Conmpounds ar e wizhsur eckabgerdtesi r atErdony t gebkeck sesumikingiucetkdnoni c

ext ensi on sei zures it al ,,,19 { [ f testing...ndividual
mce ate pl acé’JPi i %g\g‘:arb?&ﬁ YP?fextlhg gg;%%anﬁtg?fa%dn}xaglggédgkt'mop%lsaound
stinulus of 1E¥ndpsibel sin | SRABTIGIAY 20 SHEGROERERNIMATIOR nOONTRGIpI| ayi ng
tonic hindli si.pns, ar Si pryt. addi 1 | he

sei zure scorgt% g?ﬁngﬁlgg %JUN g%%sngﬂggg ] nnhﬁé g&tc?r%sﬁégerz egc‘:l‘gérrE esgrganscf (1)
running for | esndihaans 0agecoirted (WAthr apaisAicity gnreluds wmhbwioleE seconds;
(3) clonic actduMi | J n vihri.ssae; rels

ext ensi on/ hi nﬁc;ﬂﬁgx?ge'xié(?%ﬁa%ld%ag)gyhi%aoiﬁ?rbener;%@)ﬁs%%nﬁl?% gsetrhaege sei zure
score can be E@igalareddf opnedtgrdgraapmds riEWPrempl shel PFCUhevith

dose-response ludycity €AEILEOSS idFuGe fakQoRl 8Rat Rt &N Spddharod for
testing of notor inpairnent (" toxi Clt%; ). Testing _for notor inpairnment on

the rotarod i iVGreased| 88 MF2GoRBARY { HeRItERFRR- APALRE Der FIRPYH a
one-inch di angh@culied aedkh@ial | fkidhueSi XabRVOEUHeRBS PEF, Mapidus | T the
nouse falls off of the rotating rod three tibfmas Wi t hin ttie three-mnute
period, ~t is 9GGFEFAPEAFS Gki TEIFGIoNCERT FFPFh M RATEYEF Bct 35 hock

Sei zure ( MES) TefpaiFhentVbxd neleepl ect roshock Seizure (MES) Test ie a highly
predi ctive ani nal %%i zure ﬁrodel of _human genera i zedston' c-ictl oni ¢ sei zures.
In the MES test, a4760-BYIRLPETRItI T Ehr PERETYE d&li FRFRTFGY 72 sec

t hr ough cor nedlur@éheetrddesdifferent. atAltbeigliysiobdégidad hevel |firotn thoni
extensor companent e t N, h pQI for this t . Abse of this
conponent suggce%s"}n‘gn;lﬁa{e%%él%zc?? gﬁgggaﬁ%%éﬂgg taﬁgkgbi ??%?/“f% p%%\?/ent t he
spread of sei mpmidssthat gecavrr dugh amelecelieedsextgnmailt gnsultaltg 4995) c)
The Acute/Chr &@9539?' hyschieangest ed, Rataands the foutaePeeersbeat e Rat
There are several nodels of spasticity, includingthe acute decerebrate
rat, the acut €Ns cHreRf @ashokndiryl tstassecilee fae diffarene fewmokheal |y

spi nal cor d- | 6813R¢de]Alcomnsf SinvelfnaryeEp AR 88 derideAVaRliscIRN akdcires.
684:8-18 (1995); Chen_et al.) Neuroscience 23:641-6A7 (1987)). The acute
model s. al t houRfh YBFCBL 8% FPaFREu P 3Ry EPRENS :n GPEhBTRAHAT SRESPAvol ved in

t he devel opmenguc sieRabpastd hawa-cnsl 0 %UM%’QQ&QB&OWQ&BQ!QEEQH ticism
due to the fact that they are acute. fhe aninmals usyally die orbgﬁve t ot al

recovery fromSfFRECMS; t y2T¢he SHISPRYY ty HRRASLBps i di ate" 304
intervention, wHdikpabhedigrastdrCi tispabmblyselvesagencspe butanchaesdi tion of

spasticity, which t often initial|ly manifests itself as flaccid

par al ysi s. Onl%F“frrggfy\/ﬁ(§°5nﬁeﬁﬁi~’c%§rﬂﬁ'é’s“%ﬁBgftr‘Ccieitcy'de@ezqa(f%a B Hunans.
Sonme of the nos escthedfex- |"@sun Edropariingan | 8/ Di sanss,C Spdstibaalys anf
spasticity do post-operative shoy flaccj al ysi s. roxi,gately
four weeks postc-”}steesi @WPF?‘%ns%ﬁ“‘Snw t f f#ég’ggﬁgi tﬁha%@e”s‘%?g sggg?i city of
vari abl e severity. Although all of these nodels have their own particul ar
di sadvant ages and | ack of true representati on of the human spastic
condition, they have provided much i nformati on about the nature of
spasticity. These nodels have al so provided nethods to test various
treatnment paradigns that have led to simlar treatnents being tested in
humans. Many of these nodels have al so nade use of different species) such
as cats, dogs, and prinmates.



Bacl of en, di azepam (valium, and tizanidine are effective on d”j ﬁ“ﬁ@h
paraneters of epasticity (EMG recordings, Hreflex, the HM ratloJ o-
and pol ysynaptic refl exes, clonus, hyperreflexia) in these nodels. The
flexor reflex is a polysynaptic response elicited by stinmulation of the
bottom of the foot and nodels the w thdrawal reflex. Conpounds such as
bacl of en, the benzodi azepi nes, tizanidine, and NVDA receptor antagonists
have been shown to reduce the flexor reflex in rodents (normal or spinally
transected) and are also effective antéspastics in humans (8ertnman and
Advokat, 1995; Hao, 1990; Young) 1994; Davidoff, 198S). , (d) Prinmary
Cbser vat i on - FWWIWt%IﬁapF THERAPEULICD OB 8d Thilkevrsttived i s based
on that descgj @ﬁ%ﬂb Psyc rIRC g 68). It is
used to detect p ys?(‘NFogl ca )§%e%§\8/?%r4g? Qg‘gl’)l ‘P%gélg\gorg%f?rec%?s %%]U%a t est
subst ance, and i rtheateapgsibieRrs ofofdodwgdert handcanhdemacest iiced | at er
experiments. rIypiCAlilohs LAE ScdripBESELRG HEbOUPLa e 2RdBLALSLELNAE K he test
substance and are then observed in conparisor. with a control group gi-~ery
vehi cl e. Beh&bPRoPZPSEBEI LP¥ERLiGHs calypiiRms & ReRtridyi crediatsdpi |

di aneter, andetffisd imMEiAkURendr and SCREGES aneondidFalt Gog $handar di zed
observatlon grid derived from é5jhat of Irwin. The grid contains the

fol | owi ng it&RBte nBF t BFAC SdbaYidioneREi PREI B, MRy r DEREPEReSE, Straub

tail) withegjaeonwuglesress, ok r e@gggt%ﬂg}]t hal mpg, Siisvatéddresdeacrirnation,
pi | oerection, defecation, fear, traction, reactl vity tao touch, | oss of

righting ref ) 'eRRASTIGIEED, FORSH® i TR obr RETERGGSY (eS8l €% oL et&ér eot ypi es,

headweavi ng) maataé e@:szych grsascahmgestr&d) étS,syhﬁﬁahé agud,assoreamotef | ex,

anal gesi a) a?norrra , ? £raw trea & | oss of bal ance, head tvmtches
rectal tenperaftFes dpﬁﬂrﬁ | ePT BREHISPE: SBAS™Sr o HEHSAGAed at 15,
30, 60, |20, o&ﬂdx&@@eﬁﬂéﬂt @aep ol dreisinn ge Alleker S hypkirpaf Déxide loast

subst ance, ? lsé)erz;;% horhjurssc Ilg;t:er e Rotxaar od ;It'tee |err1‘ ghe Rekt and Mouse
This is a teS neurb’l’ogl cal de‘fl CIte ust nagfﬁ met hoa lae%crlsrjed by
Dunham et al andJ clénus Phathe plse  “6nt RemsZ0¢ity963pnt Ratrefmrsni ce are
pl aced on a r i Sj u ute. The
nunber of amﬁa%g seévﬁ%c rtg;l)@%)(?t?eﬁgt %e lf‘%df‘%egog{' %h)% t’ﬁ‘l’qﬁf{{'ecg is
counted and theatmepk of Lt i Apastrd tivecorrded Jemexishuated sObgec)theEi ght to
ten rats are 35&'95.59:.6??2 Eougtandléa@‘e_ tesle | €oper ft@leMede bl j R ngThe test
conpound is admnistered 1. p. mn prior to testing. D|azepam 1 0 JUN
2002 30 (Vali mmfeat#@q%mme@ic}ﬁa efEeqtdm ¢f SERRRERGCYa WYL . p.) as

the referenceigubst &N G eAsEP Na@hns I HiHF RAGRENGStlRdebhEey edlifd e is al so
included in the study. (f) Anti-Mnic Activi tgaTo assess t he possi bl e use

of compounds SeAdPRe FREMMRSNt OYPRFFEASPIE moBSdi sBFf deReXt &M ras bi pol ar

mood di sordemseﬂ@aﬁ%ﬂmlsey theyrrabed apdfivon kel Ay@esaahisyity nodel
inrats. In addition eln a te%t for classjcal and gﬁ% i cal

anti paychot i C*atPfvit c"‘tlﬁf‘s e iTrRHE SF sSPHRe AP 5pBSRY Y a sinpl e
ani mal nodel c&fsmﬂél@fﬂ}&h&w or Costall et al., Brain Res. 123: e9-111

(1977) . (g) Neur en| fla of, e Meni.ngee ogenj c

i nfl ammation with d@“ﬁgﬁl n @s h eﬁ’ééﬁl%’? op8§ % sﬂ% E%v’é‘?‘éeﬁsn t he
under | yi ng patelrel ogy afheri Jesserdinheadfiche®  bee mdreal symBtots J.ofPhar macol .
116: 1661-16 o) t I bl ock the
| eakage of %}a(%%gg %’é’dqt%\ovﬁﬁlergi’eruma ulﬁ'lq‘ﬁtgmét% ptaﬁgg%r%yen’%orer post
trigem nal stqrm;lxatenaqr gh¥sman al yemss aselr opeexamefﬁt@dedaae renmon

whol e- ani mal g f ox a SiF PrRRRE , s‘lrg‘gg: writ hing,
hot - pl at e, Ilyccé: ) a??ﬁr%e:fgg%gign n"?éa%eprcgssljir%'gc t%@g J‘Falée Rennet or
Churlg rredal y%ﬁ#“ﬁéﬁroﬁ&@?ﬁ%'aﬁ&ﬁn tepfion - ferlmr Rid @ionus,n BADWHCES | N PAI N
RESEARCH AND x?édﬁcglé?%fl%hepﬁ%%eﬁ ok cRay¥emRigastdORUNs ofl yidder apeutic
Benefit RelaC ve to Movenent Di'sorders and Restl essness Syndrones Ani nmal
nodel s exi st ¥f®t/e study of novenens disorders and restiessness

syndromes, for exagpk€rrel WioBdpeeskmratl.hi ehase seémd@mc&nayeﬂa@ém and
rotation induced by unilateral nigral |esions. LIoyd and Morselli



1 0 JUN 7D07. 31 (1987), supra. Additionally, individual case repgrf§ ZmP
anecdotal efficacy of conpounds in humans have been a source for suppor

for these indications. Mellick and Mellick (195), supra; Oeon et al.,

. 7. Med. 102: so066 (1997) . A nxiolytic activity of the conpounds of the

i nvention can be denonstrated using appropriate nmethods known in the art)
such as those described in ealandrin et al., V.S. Pat. 5,506,268 (1996).
The therapeutic effects of the conpounds of the invention in various of the
assays descri bed above, conbined with alfeneral |ack of toxicity, make the
conpounds of the present invention ideal agents for the treatnent of the
pat hol ogi es desndined LapBvesryareradi by F3f ofa s AfTes*eBpleepsy) and

spasticity. Wi, {hi Shackas Qindvet B FRISNE rhiiaNtd Wiyl linRg-ynder st ood
nmore readily by reference to the follow ng exanpl es) which aré provided for

purposes of i|iRAMGest | GPIERESHE nAOSTNEERRRF o IREXSERI t idigosterhe

invention. Al thosgh-t hRob®r egebRger of @ahit0 PaltleGul ata prfariedal
enbodi nents, it wll be undﬁrstood t hat t he gresen i nvention is not so

limted. It wiFYSREEPLt SYPRESE D ot TRy S8k FFI 3tn - t He—E2ER&¥2vari ous
nodi fi cati ons phbsordegade: 246-the disstpsedderHeatdasesris and dlhat swch

nodi fi cati ons the pres nventi on)
whi ch ie defi n&é&%@ggﬁ# nﬁ‘be%mp&%l"f‘hpaggﬁgg??%ns i oﬁga %n this
speci fication am:ecerpilacaméd/ie:aoflsm I evenheofnsxkell I cohp‘bdmsmnm Bheé art to
whi ch the inve t| on La_%réta Stq u}k P It él onsP ar ealcnc r%c \Rgrat ed by
reference to tHe*%Y xtent FLM ¢ 1eé‘can df A (?LT& u%l T RS

_stjeci fI[_caI I[y arwelpmhagl\rrﬂggggymm (at:li/tsﬁtéétecheva mnrtparAa:I[:edthynteBErence in
its entirety. ntic

Activity Desi rtélaesper oéé IS ofdzlafﬁxﬁﬁfftoﬁ%I gg’ﬁ? %Jl’ons'l nefd d@go{lﬁg drug can

be adm ni st er eeixipbiar aimpmovedj etiabebfecutmpfillhe @hag echpbreéd ebfective
o o 2N aPAdt Y o PO S EnBEYSL AL S EL A (b PREs LMISUARGE Ot ot

limted to, generallz on| c-clonic sei zur absence seizu rryocl oni c
Sei zures, Sinptatezaay. aI sei zures, conplex partial seizures) secondarily

general i zed partial SRlBHERR %R?ﬁ“%ﬁﬂkbx@é’é'cuscorﬁi’l@xkgéunﬁ]"EﬂEEed

sei zures, as occur o oW ng injury or surgery; drug i s devoid
of or has mi ni Aate3ITYe efiwelyiagich" ASVFAPREFifentPadh EognPEEBAT dRsrupti on

of notor perfog@m%caﬁe%nm& of ;meﬂeﬁ@wutfeéﬂﬂg ¥rofXaiPb et s oBYNt €eis
of Conpounds gl | l'ary gas chromatographi c and | owresol uti on mass spectral

dat a were obt aFRRPTRITNGT SHER eF2=PaERER F5 APFOEBIBTIRIP e ™YL iRAE

Chr omat ogr aph s@wf&ﬁst 0 A FRai%ELsSerI@%éyassléeme #&pDedemakrar, [U tra-2
U tza Perfornmance il arx Col um ss | i nE&?}S% Phg%l sili cone% col um

length, 25 m ¥BF i SYSTER, XSS I—Ie lﬁj‘fﬁnfl Lve SLMF®n; ©fnj ect or
tenp., 250 C "aﬁﬂp&li:ﬂiulrsanﬁéogbam::eaﬂ @bﬁimérpm:—izstaoes’a%aél feeenl O mn,

th hel d t_at SCf i I

performed usi ngoRIESEnSUrRar e 2sbenftat Fath- SRR V1 gne
in conjunction7w th $ii +8#2y drilAsand Dra'gaﬂdora‘ f wvs@)rayommau@ (Slrgma

Chem cal Co.) IQﬁEPm&éQQlcQﬁ Bl RALL I, ase d éﬁg:%éggﬁo%hﬁ Fg% @]zaets%%t Most

reagents used Feact 1 ons were purc em cal Co.
invention can be applied in similar fashion to ameliorate

neuropathic pain.

HEADACHES: Headaches of the migraine type (Hering
and Kuritzky, Cephalalgia 12:81-84 (1992)), the cluster
type (Hering and Kuritzky, loc. cit. 9:155-198 (13839)),
and the chronic type (Mathew and Sabiha, Headache 31: 71-
74 (1%91)) have been treated with anticonvulsants. The

compositions and formulatione of the present invention can



1 Q JUN 2002 33 (M | waukee) W)) 9~gma Chenical Co_ (Saint Louild Juk3002
Fluka Chemcal Crpll. (MIlwaukee, ~nl), Fisher Scientific (Pittsburgh,
FA), TCl Anerica (Portland, OR), or Lancaster Synthesis (windha ,jNH). _,
~". . FpGKOAe | 0"CH FFIl | ~'"OHtp~OH!| FF SOCG, GNO I NH (a)
Preparation of 1-|acetoxy-4, 4-bis(4-fluorophenyl)butane A solution of t-~e
chloride (20.0 g, 71.2 mol ) in DMF (50 nL) and potaesi ~m acetate (14.0 ng,
142 mol) was heated to 140 O ~fo~ 60 mn (staxt time 12:3s mn). Cooled to
25 C, poured into 200 nL sat. NaC, gpd extracted product wi | h EtOAc (2 X
x00 nmL) , washed EtOAc |layer with wsat . NaCd ~ (3 x 1D0O nlL) , dried
(NazSQ,) &llhdreﬂ@f)é)rbé edseddes ?{1w&aglet Qha][ ?%ﬂﬁorﬁ@ éi?:?gctz)l&%@% Yi el d of
an orange oil.. re ion of 4,4-bie(4 uor opheny utan-1-o0 A
Sol ution of “tHle %a.[cg ‘{)gilQalZl Bre ,ﬁﬁﬁ%ﬁg}iﬁ é:B@ESEtdjrt(h?B‘G fiP and 1DN
NaCH (6.4 madv&4sam@ide MSebeatcﬁﬂ cupresy leistOhg bhdapiesThe sol vent was
t hen evaporated under_ v r=S~; s dissolved. in Et OAc (200 nm)
., osat . 1f1 .&gﬂ“‘;ﬁ&%gg?ﬁy@%@ 100TE*E) \)Il\'ﬁﬁﬁaeHzorEiE) #E57eSFhe | ayers
wer e separ atsgaidaatet hedmcg,am Ga | syt iwas(nums hedt xi x hr&atleé\ﬁgss(B x SO nl),
dried (anhy un gcu i de 15 4 g, 92.2%
yi el d of an%(ljjl‘aPlsl E?%é)zﬁfﬁ Et or%\%(il{l?g% Cg'%me D. 33 "'lﬂya P4t i on of
9, 4- bi s( 3- flvv@dﬂorﬂvenlyﬂ')butgﬁnse amﬁ dpireigail uni tathexi dﬂ1a(n27m&xtga;l)279 nr nol )
was di ssolv ) ed i ath. Canc. H SO (24
%%1*‘.97:.#3 \ﬁ@ldﬁ- LI%I d S %n&@rﬂ:l cgf rpoo%ndadaed ence, “18

m.) was add spensi on was a ropw'seto a
sol uti on of dtlheiagmmld tfz‘émrgst-'&'ﬁ@emnﬂj_ﬂi acef{ o sn/cehre\dlatm n. Stirred

vi gorously fqr 1.0 9t hgRy, ! 3 a9 2640 WS¢ dﬁeod3%ng3t k(lfgé)g)qduct was
%Z_‘TD% F%AQT%EBLF—Q a

extracted wth' X or gani yer was washed w th Ha0
(2 x 50 nL) , drRestXesnse@n) syaddomsmporinddsander afacumwngxeysr ovi de 14. o

g9, 90. 7% of ;@sgEgeMim 9LasSpe Tgbgeﬁmderml aé"@o%:.%la eﬂa%ﬁ%an&%g on silca
gel (50 x 30D nm elution with CHO~ (1 L) MeOH/ CHC1 , then

Hex/ Et OAC [ PTEPREY 13RS o BROVAIASLFO. Bsagchle?ri% o‘f“@&rsﬁﬁﬁyl i ¢ BRY d as a

Vi scous Oi | exGhpMs: dRug=ifa@edlizier)8Esne2 L6 iV, cRREBRION Ha
4, 4-bi s(3-fl uorgphenyl) buty%ﬁlchl oride A m xture of the carboxyllc acid

(10.3 g, 37Y3tRABRY3and AREAYPIRHI-or i dBUFR. 20 3L, 1BFUANHRIUGRES heated to

85 Cin an e@ierbpjraniidal WyBEEOMS, &fd fdnel b tHE Robt dbEn&DliideOn was then
cooled to r%&?terrperature nd excess thi on I chl |de Sk s remaved by
rotary evapGraffFbh PT REVICHTRHS ¥ GRZRBYt he PPy chl ori de

was azeot r opedtdesdndmnagnarémde Xrub@@cr‘ré:r)e cﬁhl Sopcfﬂdmmr“er@m/lecm t he acid
chloride as f%gliqg§§hré%%" g’aégs'l%bsleep—related periedic leg
movements,” pathologiea that can be associated with head
and/or spinal cord rrauma and with lesions of the spinal
cord. Idiopathic restless 1leg syndrome follows an
autocsomal dominant inheritance, with a variable clinieal
expression of symptoms. See 0’'Keefe, Arch. Intern. Med.
156: 243-248 (1996); Danek et al., in NEUROLOGICAL
DISORDERS: COURSE AND TREATMENT, pages 815-823 (Academic
Press 1996); Mellick and Mellick, Neurology 45 (suppl.):
2B5-286 (1995). The present invention provides an
effective therapy for restlessness syndromes with minimal
side effects.

MOVEMENT DISORDERS: Various agents are known to

decrease the dyskinetic movement characterizing movement



1 0 JUN 2002 35 (e) Preparation of 4,4-bis(4-fluorophenyl)but anggudemn; A
solution of the acid chloride (1.75 g, 5.94 mol) in EtOAc (50 nL) ~wal
added dropwi se over a period of 15 mn to a vigorously stirring solution of
cone. ag. NH40H (2.1 nlL) 17.8 mml) 3 equivt) in HO0 (50 nL). The biphasic
m xtuxe was then ~tilred for I h at roomtenperature. The organic |ayer was
| s ~ crated and washed with 1 MHO (3 x 25 nL) , 1 MNaOH ' (2 Ix 30 nr')
, and sat. ag._ivad (2 x 25 mL) . Th&7organic |layer was then filtered,
dri ed (anhyd. Aispaa®®) suchi ||gel RpT¥daseAn’ |andifhessol et ipasor 'shoved
urider. vacuumgH.QeR! OVl zeIméd WEqPEOMLC! Bs AR e0 hydhiGhszcryaial ized on
~tanding. This material was ghrpnmatographed of ~iliea gel, elution with
hex/ Et OAc [1: HEiférPamved BFPETE MeOH CHEPYSS r a#®d ondicagdAt &t ni ngitpr oduct

wher e po~l ei d RIGLEFRROLROEOGUNHCHEY agIED t @miares lorl3plocHEsdo Vi el d of
am de as a colorless oil which crystallize o~ standing. TLC Hex/Et OAc

[1:1], Rf o.23Re@ePETRASSSR 9% )i n nf z BP63aPY MiGhIUN BPo02PBeSeht ~/ a ~ ~
't F HO E~O-Ginbehtio®rali@iiafes dneHOr Mmore/ simfdomCNeEPal mbvém&N F ~ | F ~
/ cNI1 |/ H- eat, F HI50,- F + ~~NH/~ /1 F'~ F (a) Preparation of

bi s(3- f | uSHGERERY1 ) - 3hydrbxypr opyl chl ori de Cerium chl ori de hept ahydrate
8 g, 220 mmol , TBe Cc@GHdLNE shéi neleptgenung bbsd ¥OR=aful hen pl aced in
L flask and _wa he?aée in%l(v.a uumoven _at 130 Cand 0.1 mm Hg for 18
h. The anhydr o%né“éi?’rﬁ Ehier “\F\’ggt "Her‘?géeﬁgfmnded in THE (400 ni). Ethyl
3-chl or opr opi onat eBy10.1uyelddidelnilsprdes dhedisdded ats wméent eacti on

m xture was stirre t 1o t e ure for 1 h. . The mxture s_then
cooled in an i(!t:lesoﬁg?% %rncfﬂrsyteia ref fatt(}fre BEITYY &Y irl\ﬁalé’r#ﬁ?r\gswf he
Gignard reagewt vidsnipedpared epslémiyl, owsixiktya o@kidle Sadlecketlsf| ask, to a
suspensi on of 34 1), in4T 320, was ad 0 of

br onof | uor oben%%r?(gaé?%}.}ga%, u’m%?)&vh Eﬁrﬁzgg G%:Qrefsft Za]n)ﬁ. g‘$%8&£r'%acti on

m xture was hesteddegepesfatixe Aﬁ\#%wasieni t isachonas t hRarkdgonf st handr oni de was
added dropwi S§:Qu&hgcPal | 0GhiQkadlds M n.a1the; headd | omMRssthen pehl uxed for
30 mn . The solut”ion was cadoljed to O Cin an i _ce bath and transferred
via canul a to AWELEPREIF e SRLEERT unPeHixRSide and éafer NPAPE3F BYer a

period of 20 m ReulbE-diRACt i@Ho St I pegedgdr 1aRealen@sE gibBeRsd h at room
1 0 JUN 200x

.

3, 3-
(81.
a l-

states and conditipns in which an antigpastic or
anticonvulsant ma e indicated, wuseful, recommended,
and/or presériked.

By " neurodegenerative dilsease” is meant diseasges
such as, but no himited to, Huntington’s Disease,
Parkineson’s Disease, Alzheimer’s Disease, and amyotrophic
lateral sclerosis [{ALS).

By * anticon IsLnt" is meant a compound capable of
reducing the severity) number, or duration of convulsions
produced, observed, |or found in conditions such as
generalized toniciclonic eeizures, absence seizures,
myoclonic seizureg, |simple partial seizures, complex

partial seizures, secondarily generalized partial

seizures, status epfilepticus, and trauma-induced seizures,

as occur Ieollowing fhead injury or surgery.



37 tenperature. After ~. h at roomtenperature, it was cool ed |3€5[ j ce
bath, 0% ag. HCl1L (250 nlL) was added, and the ' |ayers separated. B 2008 wer
aqueous | ayer was washed with CHCl, (2 x 100 nlL). The organic |ayers were
conbi ned and evaporated under ac umto yield 22.3 g) 108% of a grenbrown
oil. (b) Preparat ni of 3, 3-bis f,3-fl ~.:oropheryl) -2propenylchloride
A solution of 2 .3 g, 78.9 mol of tertiary alcohol was' stirred at 100 C
with cone. HCl (200 nmL) for 1 h. The reaction was then oo ed and dil uted
with H O (300 nL). The mi xture was extsac ed with CHCO, (4 x 5D nL) and
evapor at ed under vacuumto pr vide crude product. This material was

chr omat ogr aphed oBy a" Z0itic800ulmansi krtavimt‘umis( ekaht oaf fi daryHexy Et OAc (30
1), then [ 20; .. Fractian rjtajning product were _conbi ned end

evapor at ed té%%%b%gt 1%5%’%‘()‘@}4%)% %/"lniéilg) o5t gﬁf%%lu‘:cx} O CONTHTINESs il . (c)
Preparati on pftoddcedbi sb3etiemr oplrenfdynd3- hnt enerdittiione 6s9¢h g,2s26. 2 Mol
o chior i de yag di ssplyed 0 ELOH (100 1), KON(17,1 9. 28,2 mmol

powder ed) waS  BEHRY 4170 (RE Feacton mexfure 'w S =sPflixed®* A% 3 h, the
vol ati | es wemgoeVapdy atsed zune®r | waoplen pergiaksishicures. dissgled i in

di et hyl ethe Mg e ed W X ; dxi anhyd. Na, SO
), and evapo?g'%tég%o psreé\?}ﬁlgéeg't he\é%%ﬁ%%%rl duc %ﬁéth’gr-lz)lﬁgtdo rﬁ%ﬁélaa(r)in silica
gel (50 x 306eirnyes HexsERRORP1LeDt Iquspr and degupaobndpcepssedsyrast.d of a
yellow oi . TLC,LHeX/ dhPBwind Lkl ﬁnﬁgrz & 38rgeryy0 JUN 2Q02 38 (d)
Preparation oaf , 4-bie(3-fludropheny )-%-. butylnitrile 5.05 g, 19,8 mol of
al kene was di ssol %&d "i pheta@eutioo deEy” 1090 PEATE wEadRRRRENdoE hed ni xt ure
was hydr ogenabrfo@il & LB fe BRRAEA c Sk eetdnt BRePSt Ghorkf Ef@%l ng for
0.5 h, the mxtu a wss filtered through Celite and the filtlrate was ev
pout ed under ofatiRidissagr e Hndigiqeeiqnhe grtierb o-Adddsionally.e)
Preparation @y4l, 4sdHapbdeid Wds@PNERY nd B4t aARKEEnd tGiak kEbLEnd 400 9, 17.5
nol ) was di sSolved in cone. , 0 0 The reaction sol ution was

)  Hz50, (10 ~ ) . )
they. stirro8°FBfl30cTinsH PREBM Y OMPEr SPUPLSteie PEYELPLPELRAL i hen
1-~eated to pQohéficdl PhlaRilelts AdRMialed WilthabrSéadsaliveher rgaction
so~ution was poured into g.mxture of i e/vvaEer (100 rrL}_1 | The sol uti on was
extracted wi GHSRBTS TOROMEEE XR00 SRPET2 I edt (MBSO HPORNE e WAL r at ed
under vacuumabeupr ovi-es or 2d-po oeyks dedg wéigHe ,oidepeiiing nat afiedl was

chroi at ~graphed on.siligc el (50 x 3D0 L ution wiith 5% CHC1,) and
r echxonmat ogrﬁﬁﬁédswz?h o%éff-éﬁ%ﬁiwé\a/g%%rﬁﬁ%oﬁ of P?%%ae %act1Bns
cont ai ni ng pdeding ¢xroliededeOto Feout gimds.20%agt a white powdex. 31 10

JUN 2002 39 F | ~EQ I‘:bﬂagmﬁgghtféél/ é%%position" is meant a
therapeutically effective amount of a compound of the
present invention in a pharmaceutically acceptable
carrier, i1.e., a formulation to which the compound can be
added to dissolve or otherwise facilitate administration
of the compound. Examples of pharmaceutically acceptable
carriers include - water, saline, and physiologically
buffered saline. Such a pharmaceutical composition is
provided in a suitable dose. SucH compositions are
generally those which are approved for use in treatment of
a specified disorder by the FDA or its egquivalent in non-
U.S. countries.

By ™ patient” is meant any animal that presents a

symptom that can be alleviated by the administration of



--rIIOIII.FFF\\\FIHFICIFINHSObIIF,FF(a)
Preparation o e~hyl 3,3-bie(3-fluorophenyl)acrylate A suspensi oi (Iy{mjm
argon) of sodiumhydride i3.63 g, 151.2 mmol) in dimt~ylformam de (

500 nmL) was txeated | dropwise with a olution of triethyl phosphonoacetata
(37.0c, 165.0 mmo ) Ilin bMF (200 rlL). The reaction was heated at 65C for
2~,hr. After this tinme the reaction was cooled to OC a d treated with a
solution of 3,3 difluorobenzopheno a (30.0 g, 137.5 mmol) in DMF (200rnL).
The reaction a stirred at anbient tenperature for 16 hr. The reactio ias
c3uenched by the addition of water (1 L) and equilibr ted with hexane-ethyl

acetate (1:1,ar? ahkxc&hﬁ;%lﬂeoaﬁ Q{ﬂ%@awﬁc&%@bﬂeﬂo@nd washed one
additional time w hexane- et hy| acetate 1, 2 L). The organic phases we

a combi ned) vﬁsﬂ‘f@ﬁaml’h His ARM |1€daoW€'F‘“‘aénhyHP6ElsP’F\7gf§C‘5,a,b1V'I tered, and
concentrat ed dfe ahimed 38.28ku@ak98k) of t a ~itle conpound ae a clear,
colorless oil. GC/LElI-Ng anal s~s gave a sing]e conponent Rt~6.38 mn, mz
(rel.int. 28B (M B¥| '§lkwiggiggeasyg PEﬁ?Ch%EI(Eg'gS“C@A (53y , 1~5 (30)
, 123 (38) mmo(:asaaon %1638&n:amdg75e£ﬂe®n 1. akd)6 PiapF=abbop of th A
sol ution of ~et 1 1 3, 3- ble(3fluor henyl ) propi onat e
yl 3) 3-bis EBrg ?fgchyfl CQ%F?}T zfttéan ALHRGY e oY tra th@"g@O m) was 10
JUN 2002 40 hythydgenapesbyiln Hleofpm:qﬂcenomuq;al | adewvadyldr dscde on carbon (5

g wet, Delus pe)l.a at_a ien enper t-~re.
After this tﬁjrre hel?ﬁécu A was hIlytln‘ggntal0 ydﬁ%ro eé:é’y%lo afford 39.08

g (100% of tadldytlitked cxyglobntybrdtaydl.ear, col orl ess oi | . GC/El-M anal ysi's

gave 2,5un0Le COTRNENie IR EL 1 feafl 2 (ihenedts wrb BByt ) 207,

(17) ( and 751y(d25)=arbcérc:)ch=napa¢ra¢amn9f bgtiweRrh i ephdl Ubrassfiremy| ) pr opi oni ¢

acid A sol utignqaf ny:hl?bh?’th Bed |a¥@99£\?é11y|h)a9591§' onate (39.08g, 134.8 m
ol ~ in absolute ef hanol was treated wth 5N, aOH (500 n¥r) and

stirred at amnbi enBYt élnmoawails ‘orissmppnt 3F tadkyl hgxoun @® t he roaction
m xture was %ﬂ%ehraﬁcﬁ% (r GHPt‘!Pt’.ut.%fd QL PRNO N dPBx ré&?&{p\’ evapor ator and

dluedwith water (1 v). The aqueous m xture was washe once wth diethyl

ether (500 nL) and-the&¥B8REni ngFARuU, eoPREMARING e a(ﬁHe}ﬁMBEEUTM) by the

addi tion of coreunhTIE esoHEdMpddYerT@giieous phase was extracted with ne
h~l ene chloride (4 x 250 nL). The conbi ned or ani c extxl ~ctg were dried

over anhydrous My3®4, de’FPPFE:F%"(fd ARF e vied téEF“F’Bu&fiFor‘# 3thig g (909

of the title jenepeuss aﬁdhhhélﬁobhﬁh‘maﬁ@uEhc% a&aﬂsé’ﬁlt&c@&VQna@ sbd1gl e
conponent Rt6.60 mn, mz 1 nt.l) éﬁ%Z él\/ﬂé 13) 243 1), % 6 (40) 203
(85), 201 (544189 Figny, mffe pgisa °rd3ys % 1|S&§fe 96 349 and 75
(45). (d) Prepaesat icompohhds, wilil e¢¥p fdaldyoplee mdedpriopatisangs, for

n thi onyl | cHBAGER It FRa e s sl Bt Yhed ok R et o, Thi s
tinme the excedgienthrehylishtzas den asthmve:dtdnra@tcst isicht iqon ablet he
primates, domestic animals, farm animals such as swine,
cattle, and poultry, and sports animals and pets such as
horses, dogs, and cats.

The pharmaceutical formulations and compeositions of
the present invention can be prepared according to known
methods to prepare pharmaceutically useful compositions,
whereby active agents are combined in a mixture with a
pharmaceutically acceptable carrier. For imnstance, see
Cennaro (Ed.), REMINGTON’S PHARMACEUTICAL, SCIENCES, 18th
ed. (Mack Publishing Co. 19%0) and GOODMAN AND GILMAN'S,



1 0J UN 2002 41re"raining oil, t~e acid chloride product, di ssol vedN 2002
i ndi chl oronet hane20bnml.). The sol ution of acid chloridewas added dropwia ito
a stirred solution (-78 C ofammnia (35 nL) i~ichloronethane (500 ni),
foll owed bythe addition ofyidine (100 nL). The reaction waslstirred at rt
forland quenchod with 10% HC1 (500 nlL).After equilibratio( the aqueous
phase was xenoved and theremnai ni ng organ=cphl ~se was washed with 10% HC1 (3
X 50Drru.w) . The organi cpas was driedgsgver anhydrous MgSO'filtered, and
coneritrated t®+agSohhéve . The olécqng@gqggﬁolyaedsgnddlg hNether (4 L) and
washed with 1N NaOH (4 x 500 , ZO% ~C7, (3 X500 n) , and brine (500
nZ) . The oxgani @"BHPILEYGHCHELY d |éﬁ°‘iﬁf€1b1Fanh)FeF6ﬁ%r fgSOH ~fite®red, and
ﬁnc nlt rat ed &agag%{lsgttﬁt:(o% caB4b8) toP@ﬁ&art%é‘aB%&l hf@&b?gg sepfef fpfakzzgezggt eXl(gllty; r]?m
ot toluene washi n, 0 t ol uene) gave g 0
the title conﬁd‘r?&llglg E%ﬁ??aete i’ §%?5‘?n‘$ RN i TR, PRIPLes <€ BC El - | yS-
nal ysi s gave Qa:rﬁslrngbeumﬂlcme 57e93carflrmerm Z(bcﬁ@} suhaablé 261 (M,
15) , 244 (2) 2161%2@ 203 25) % % g , 164
(9) 149 (e) ,C333°F8) €1y (BIjne’ 34d Ringer 91691‘(%7’ 259 ’(’9&3 96 (27)
, 95 241 ) , 7)510@#&2)!:0 taosed 441 I(II&QD)in thd . 1 dee, \fo.:l': exémpld, N | 7 1 :

i 17 FI n of the acid chlorlde(5g
17. 6 mol (1§>‘E§JI§'§1T§N %ua’*fﬂi& I%I‘B{Ed‘g&%% “Rifs added in a stream
t-butyl am ne (5. GPmm&@Itlg a@cnpbablés sal*es(hr]suyeﬁ@ﬂa’al% equivt). The
dry i'ce bath yg n u s_t redfox4h
at roomterrperat uxe g%:t%mﬁggf %%g% Eorigi)rﬁédln \ga g‘t h)ﬂ et her (100
mL) and the ormganivclader |hw~ua &ckampi mtl\/hb{al:(mmts&mt) 1 M NaCH (3
x 50 nm) ~, 3 X er he iltered
(p~per)) dri edg_c‘dq & éaNa?gjg)é\t ca hﬁ‘::}‘lugﬁe r%e;é.?xﬁ 11"%% uhe ‘2’?)5 wet was renoved
under vacuum ta& rophwamegnlealbemﬁpp%@telag thagr mam ol or ed powder .
TLC anal ysi s: ddexiELQ cféﬁel;w f&omlegeom %aameudbaf material was rac
stal lized from abe. Et OH 11] (100" L) plus abs. EtOH .(~0 trZ, to

di ssol ve) to pIGWrREEss. b@@"gP“J?%i i EPd: 2858 u%”rt(le%hw%ht straw-col ored
needl es. TLC H@g/oEtOAc [1:1], R RAO,.76; GCEINS Rts7.55 mn) nmz = 317. F
FFIL 1 01 ~ 1

I
ll\'lﬁe Osefl canp da of this invention may also be in



(a) Preparation of 3 Using a _nitrog n cyanonet hyl phosoph n Dl,.QJ(UMBﬂZnL)
was dispersion in mne a mn. The reacti~a Difluorobenzopheno a the
reaction was s reaction mxture ~F extracted with CHC~. ~
3-bi s(4-fluorophenyl)acrylonitrile atnosphere) to a solution of diethyl to
(8.52 g, 48.1 mol ) dissolved in 3ded NaH (2.02 g, 50.4 mmol, 60~ oil) in
portions over a period of S ~ae stirred at 25 C for 15 mn. (10 g, 45.B
mol ) then was added and red le h at rgomtenperature. The then poured in
HzO0 (400 nli) d,7.x 1 . i.hed_organkc 1 UN 2002 | ayers
were evap' or aacrq‘eedi gggﬁ“veogoi ﬁmdﬂ‘atzgg\t/vgés)a wﬁ'sh%&c?/ﬁqcta%ll i%omfgl&g%\s/apor ated un
e: crude produtamscriunicgldy24@cepbleBl e Hoofih%xelsi ghe Jopaw tb~thedei n vacuo
and t he residug . t her (gjs The ether layer (3 x 100 nL) , dried
(anhyd. Na, SO f%@é}cégﬁﬁ]{"glﬁroy%&g%’?%?, g, B6.3%of ~ight-puxple solid.
GCJ~I M5 Rt-6. 16 x/ EheAChatnatpuica]. 34ompegidrioggot £ ~athecr pgement b)
Preparation o~; -bi.a(4:8 o hﬁl‘ﬁ L Qni tri Lt i , 953 g,
39.5 mmol of a’k’ﬁéeﬁ}éghlﬁtﬁﬁ b%i g ve %ga%&kd?ﬁa?g%g a%ovve:l% 3 ?g%enat ed at
60 prig H~ overna®bs Pdg OHbY Bedma of% pernvertiraal migdng) . digacdvisgaki ng for B
h, the cata yelt,Masteaoveg bk on ShEausl, 11 Lhed ghass, Th
slolvent in the filtrate was ev%)é)_rat ed under “vacuum and t a rude product
was isol ated a@RGAPSHLRLiNH $ORBRZRING| Haky b iAhEbRE AFREESTSD mm x 300 mm
elution with hexan%e?ulerap,e e dobBgds be kBelbhhiiddrdshb¥Ae eaatai ning
product wells conbi ned, and ev rﬁt ed to _provide 9.66 100%:0of pr duct as
|

. : 9,
a yel low oi | . T@YIPPRALIF¥Y729 gaqyiped beopeinTyill veyrypienendingon of 3)
- bi s(~-f | uor ophedty | yproFasest desTh@enpbhtidi /(©Ohge, , weBhtS mEAkghtyas
di ssolved in cone. H SO (12 l. The ,e:ilcti on _solutiqgn was then_stirred
ol STHEG LR 18T PR LB CeIEB (200 )

for 15 min at $om EERFERT aleet
wa a ded to theismehed react papdsext wie thekhpywedabyomptinyd afetake (100

m.). The |l ayers were separated apd,the ~ous | ay.er S extracted with

Et CAc (100 nlL)P=&#E %o Vﬁ’&%c’ or B3Ri & | &EXE3Ger é%iﬁef%#ﬁﬁ (2x50 ni)
, eat . ag. NacrierSQurel )admidistecte@danbydr .s\WXge80, in, nand efaporat ed and r
vacuumto provjide e .praodu |.S: fmteri ogr a d (50 x
300 mm) 10 Jtﬁf%%%q4ie uti onﬁa}Ehg%%lgceeféafte\g?%gq%e ,:t’?']),%%

Fract i onscont aterigagiedurtnes gredarfade FRFEL Y cdSt BPEOVFBePe34 g, 2. 5~
of product as a withi:0 s3@kd. GO, lerkoBl (84T o226 vE) Emotd EU@AC

[1:1], Rfp0.20,single sotWVis;| HHN 7 Sd%ﬂé]_-a Hz, 2H), 9.55 (t, J=8 Hz,
~H) ~, 5.s8 (bsthapmount sxinipdstenad 1g myplotpeicaliymiqnisiqantzi Ay (m) 4H)
gi{ally slgnificant i1f its presence

-iorann r-r~ggént isS-gHyske
results in a detectgble change in the physioclogy of a

recipient patient. n the present context, for example,

the anticonvulsant .agéent is physioclogically significant if

l

the presence of the agent results in the reduction of the
severity, number,Jor duration of convuleions, while an

antispasticity age

I

presence of the agiL

t is physiologically eignificant 1f the
t}results in the alleviation of cne or

more symptoms of gpasticity.
The compositiong and formulations of the present

\

invention can be aAministered orally using solid oral



ci F~~b.1 .~, 01 F~1 FToa-78 Cso mol [15.5 mmpl ac stream
i sopropyla~ equivt ) . The dry m xtuxe was then s' m xture was tfﬁn U@Qﬁﬂz
organic layer hTaOH (3 x ~50 nL) , was then filtered again, and eJ

3.17 g, 71%of pr dt analy3is: Hex/EtoA material was recry t. nL) plus HzO
( 10 m. 1 yield of pxoduct as a [1: 1] ( RR-0, 53 ; G,/Eion of the acid
chloride (5 g, 17.8 1] ) in CH2Cl~ (50 nL) was added in a 2 (4.6 nL, 3.16
g, 53.5 mmol, 3 bath was renoved and the reaction ced fox 4 h at zoom
tenperature. ThHe red into diethyl ether (100 nL) and washed with 1 M HCl
(4x 50 nm), 1 MH 0 (3 x 50 nL) . The 812gan|c | ayer er) , dried (anhydr.
Naz50,) , filt renpyed un qui de cream col or ed
powdr. TLC ~3: V?omr/nesdggng T g(rg aa[ gnt’p T zeﬁa?erdgfrt]agiigcst OH/ Ha0
[1:1] (60 ;o0 cda@llepel.rste;cmﬁ prE(PIIldleS:OE"PIg caaﬁ%lehal Ry, vinRi ﬁ.eqlpbd\der TLC

Hex/ Et OAC i %f,gén rfnO 2303 00 1,0.JUN 2003, 4 é?/nth

N-f | 3- hydr oxy- Z-Nro I-3 3-bi sg or ophenlr propanam de
(Conpound 6) @ndfcpted-dagRge &f |3,3- -pig (3-f Uomfeﬁnﬂwtpwwdenaoﬁ the acid

chloride (5 g)stgcgugy%g Lz%%aéecfnmg( &i%&:]aénfyﬂ a@ﬂgﬂ%uﬂe’s%o%#ﬁm added in

a stream et hanol amn e dry-ice
bath was rena&d a&ﬁélc?ﬁ@-‘lrsé‘a’(‘éﬁ bﬁ C?ﬁ % ar@r% °tfhén1%Q¢ M dbeat dpeem

temperature. They PLEbL S NASeLARN HBOM:LGosRL O Iﬁ{lr}ylso@%@t@faq @&QQgL) and the

organic layer was washed wth /sat. with
NaOH sat. witHauae RFELgxablyn jontaia SRoutad0-Rall mg 2PsT SBalPr{?t CFF'Ie or gani ¢

llayer was thenddshtier, edniapeioul adibl-etl £aN1Y We. tH&§§Ol)2 £tI£eE§ﬂe agai n,
and the rgol vent was renoved under vacuumto provide, - product ae an

of fwhi te powderT PLE2XATIY L tWRekiRFORET] S2Y] a%h%\/%?fa@ﬁe"ifra?{i?“%pot Thi s

material was reQryst ag) ke b eaighBbs . ﬂqﬁﬂekearrﬁunaﬂoﬁocsﬁ_)alab@eabs FiiO
(40 nmh, to cloudpo7.nt) to provide 2 70_g, 47. 6%(%%” el,d of product ae a
white powder. SFEGOYRSx MEEBAGTELVE) mﬁ%Te‘bleZ‘f RSB IR 6 280 3 nf°mz - 315
(dehydration pieAuee) ., 163@/ E|t|¥55pbcb’l€ﬂﬂ(§| ugiere moskur e; Jﬂ&rcmwmaﬂal ysis

i ndi cat ed product pres ang (bt;ﬁg Ul’el . £ ;':rltcrlljee‘sﬂablgfanlg-qe -2

2-bi s(4-f uorcﬁﬂ?&ﬁﬁ??’é 9ar"r'|e Beg 62!%(? f&% x iqu
oral dosage forms can also be administered. These
compounds also can be added to foeds and beverages in the
form of drops (with a dropper from a “ concentrate”
preparation) for oral administration. In addition, the
compounds of the invention may be formulated into chewing
gum to facilitate oral delivery and absorpticn.

Alternatively, the éompounds of the invention can be

administered by injection or other systemic routes, such
as transdermal or transmucosal administration, for

example, nasally, buccally, or rectally, via suppositories

or using sublinguzal, vaginal, or intestinal
adminigtration; parenteral delivery, including
intramuscular, subcutaneous, and/ox intramedullary
injections, as well as intrathecal, direct
intraventricular, intravenous, intraperitoneal,
intranasal, or intraccular inj ections. Oral

administration is much more convenient, however, and

therefore is preferred.
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(a) Preparation of 2,12-bis(4-fluorophenyl)acetic acid To 4,4 hﬂfJUNdﬂﬂb
er~zhydrol (Z0.0 g, 45.4 mmol) 1 equiv) in HzZS04 (37 M 001 nmL, 7.4 nol,

160 equiv) in an ice bath was added oxmc acid (20 n., 24 g, 0.53 nol, 12
equiv) with no til ring. After a few seconds, carbon nonoxi de evol ution as
observed. The reaction was allowed to stand without st riing for 3.5 h. The
reaction m xture was carefully p ur~d into H20 (1000 ni) (highly
exothermc). The a eous mixture was extracted with EtOAc (1 x 250 nl). The
orlanic layer was dried (anh. Na2SO4) and rotary evapora ed~ to yield 11.7

g of an orange oi t-“orTU'sé Q! a‘é@soflllssé}ldl%ﬂab&gn%p ﬁ 1@1:) xtractd
with 2 MNaOH (1 x 5Q nmh) . The aqueous | ayex waa then aC| with 12

H O (8 nL) aeerexitiRfitedhri dRemOAcvEl Riseckye 1FI§€EﬂFgHﬁK%) I?eﬁ/er was
dried (anh. M%Z:.Sﬂé)azdeqi atymwa%gtp%% a8sd, I%H:'a PROEL 1 gh gectl for 16 h.

Thi s provided 6. 6% product ae a yellow, crys ine solid. (b)
Preparation &8 ~Pe7-' %E(% f?mo?dﬁﬁénqu&@etbﬂdyct‘ﬂeéﬁhﬂe THe & af®®xy| i ¢ ci ~

(6.15 g, 24. @oﬁ‘ﬂiﬁiatﬂorﬁqm'cﬂte' ot m&ﬁxtseﬂﬁrdxﬂ%z{d Zd¥2ge2Qf 460 mol
6.6 equiv) wa refltlimed gﬁeder The xeaction sol ution waa then

rotary evaporafagn ovt 161‘%;}) gpllf ¥EACEEP 1D FeYUNPB00BPE7 of

IOrodUC:1 ?s a@:agxaﬁtgfl bbﬁWElth:Diri | )t@ée Pxe @dar a&hﬁn @t~ al( in The

| ~- met hy is(4 yor opheny cet am de Met mn 40 i~ H20; 1.S ni,
AR AR - B EEEAG AN TS R R R Bl
The acid chl or| delﬁlstﬁﬂxlg bd . it edNBihat iheqmaéndlmgﬁb}@%c(la& GcrumT _~) vaa
added t the ueiy_ s |rr|\r,:g agueous solugion o (ﬁ a% d of 3 mn.
The bi phasi c act Bh % P 3 SEFPHRRRA- go}’bﬁfglryp or ﬁ‘ii?t *he organic

| ayer was sepamahesardtcio\ms@eﬂ Wwiot ttokllkz!hl:tg:llcsat drgaxg. dl}da@bn(:emmlo mL) (1

M ' aOH satd eatd The
organi c Iayer("aaégr?%e’ﬁ dtrl?ee te dlh %&fﬁua& aw(rlbflgsapfgoate ahd put under

hi gh vacuum fadxuiv htr@mqumovtdemljghleg glée=ds 0%E ofthpr odihcm:a:sl an
of f-whi te, eggxnﬁéys\t%lé 't Slebflard htﬁr&qhustn&'aéoméﬁ%lgved e Et OAC (2

m.) and fllter rou | ter di sc.” Hexa was added
to the filtraesnifyie @fygpatdmlleﬁgersed @PFGnlmeaWW% stakbefor 15

mn. The readitoPaly CEY SIS0 @:tii'\Trﬂ}ﬁmlﬂﬁﬁi%ds%éi‘;@x@f‘etﬁ@ X 25 m),
and dried under high vacuumfor 22 h provi de ' 547 :

product as aCSRRPEEIoR| n&Py dﬁteyst‘aquqtﬁé S(ﬂ"tdd to the IOUEE 0

administration. The severity of the condition may, for
example, be evaluated in part, by standard prognostic
evaluation methods. Further, the dose and perhaps dose
frequency, will also vary according to the age, body
weight, and responze of the individual patient. A program
comparable to that discussed above may be used in
veterinary medicine.

For injection, the agents of the invention may be
formulated in agueous solutions, preferably in
physiologically compatible buffers such as Hank's
sclution, Ringer's solution, or physiological saline
buffer. For transmucosal administration, penetrants
appropriate to the barrier to be permeated are used in the
formulation. Such penetrants are generally known in the

art.



These and other a anpl e8 and conpounds of the present invention can be

e~di |y prepared by skilled artisans using simlar, an Ilgous, and/®JUN 2002
honol ogous synthetic methods known to t oe~ in the axt. other

enbodi nente~are within the foll ow ng cl ai ns. 1 0 JUN 2002 48 Repl acenent
claims 1. A conmpound having the formula Y Wierein: X Y is independently

sel ected fromthe group consisting of -H -F, and -d; X is eithex NR R2 or
-OR; R-is selected fromthe group consisting of -H, alkyl, and
hydroxyal |l cyl; R2 is selected fromthg,group consisting of -H nethyl, and
ethyl; end nis either 0, 1, 2, 3, ar 4; except that for n=2, Xis not -OH

or -N H2; and foxpHihacetticarach fhrims1feidhs A ceppoundhaving .he fornul a
Wherein: X is either NRR2 or-OR; R is selected fxom?he group consi sting

of -H, alkyl 288 FRARGLYalRFL IR 28 et led iPPEMAthe gy orfF dosnsi sti ng

of -H nethyl coppuddy! in@NGvater-soluble  form. Additionally,
suspensions of the active compounds may be prepared as
appropriate o©ily injection suspensions. Suitable
lipophilic solvents or vehicles include fatty oils such as
sesame oil, or synthetic fatry acid esters, such as ethyl
cleate or triglycerides, or liposomes. Aqueous injection
suspensions may contain substances which increase the
viscosity of the suspension, such as sodium carboxymethyl
cellulose, sorbitel, or dextran. Optionally, the
suspension may alsec contain suitable stabilizers or agents
which increase the solubiliry of the compounds to allow
for the preparation of highly concentrated solutions.

In addition to a2 use in humans, the compounds of the
invention can be used in veterinary applications, for
example, as anticonvulsant agents, anxiolytic agents, or
antispasticity agents, in animals such as cats, dogs,
birds, horses, cattle, mink, poultry, and fish. In such
cases, the active compound(s) may be administered by
injection or other systemic routes, such as transdermal or
transmucosal administration (for example, rectal
administration via suppositories), or orally by addition
to feod or drink. As an anticenvulsant agent, the
indicated oral dosage of the compounds of the inventicn
per kilogram of body weight of such animals is about i-
1000 mg/kg, depending upon the species of animal and the
route of adminiseration. A preferred range for oral
dosage is about 10-500 mg/kg body weight.

The indicated oral dosage of the compounds of the
invention per kilogram body weight as antispasticity

agents for animals is in the range of about 1-1000 mg/kg,



1 0 JUN 2002 49 nis eiCher O, I, 3, or ~. 3. A cornpouzad hayhgﬁ t he
formula Y is independently selected fromthe group consisting N
is either 0, 1, 3, or 4. 4. A conpound having the fornula R

-Cl: and n

selected fromthe group consisting of al kyl and hydroxyal kyl; and n
either 0, 1, 2, 3, or 4. 5. A conpound having the foranu)a wherein

wher ei n;

50 wherein: X

25

depending upon the species of animal and the route of
administration. A preferred range for oral dosage is
about 5-500 mg/kg body weight.

The present invention thus contemplates a variety of
pharmaceutical compositions containing the compounds of
the invention as active ingredients that are suitable for
cral, parenteral, transdermal, transmucesal, intranasal,
buccal, or rectal administration.

It is further understood that the compounds of the
invention can be wused in combination with other

pharmaceutically active ingredients.

4. DEMONSTRATING THERAPY~IMPLICATING ACTIVITY

The suitability and effectiveness of a given
compound, pharmaceutical formulation, or compositicn for
the alleviation of a pathology, as discussed above, can be
demonstrated using appropriate animal models such as (but
not limited to) those described below.

{a) Anticonvulsant Activity

Methods for determining and evaluating the in vivo
anticonvulsant activity of test compounds in experimental
animals (e.g., rodents) are well known in the art (Foye,
W.0. (B4.), Principles of Medicinal Chemistry, 3rd ed.
(1988) Lea and Febiger, Philadelphia, PA, pp. 173-178;
Gilman, A.G., et al., Goodman and Gilman's The
Pharmacological Basis of Therapeutiecs, 9th ed. (1596)
Pergamon Press, New York, pp. 461-48B6; Wolff, M.E.,
Burger’s Medicinal Chemistry, 5th ed. (1996), Wiley-
Interscience, New York, pp. 182-158. Relevant animal
models include the Frings audiogenic seizure-susceptible
mouse and the rat MES (Maximal Electroshock) assays. Both

of these assays were used to assess the anticonvulsant

2002 and

S

is
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and -d and
conmpound of
I ndependent |
clairn 6, wh
et hyl, isopr

Y is independently selected fromthe group consuyg ijpg
Is in the neta position; and nis either 0, 2, 3, or 4
any of clainms 1, 2, 3, or a, wherein each Yis F and
y in either the naeta- or para- position. 7, The conpo
ezein R~ is selected fromthe group consisting of -H,
opyl, isobutyl, tent-butyl, hydroxyisopropyl, and hydr

and RZ is -H 8. The conpound of claim6, wherein nis 0, 1, or 2.
conrtpound of any of clains 1) 2, 3, 2k 5 ~uvherein said conpound has a

formul a sele
the group co
NH ~Heh | H~

cted ~wa ~~~ ~, ~~HHF NHI~N~-"H F Ne~hr r ~ ~t

W -

. 6. The

S

und of
met hyl ,

oxyet hyl ,
9, The

a from

psos¢rtigsobifthe teft cdipeufids. Fo® JemerZOOReBhods Ferd N OH | A F

tgrgigg{o§¢“£eIEEig§"t£:éhiiéanbthéaxé(aéééisE Eé& s hRH
vida, " Anticonvulsants,” 4in W.O0. Foye et al. (Eds.),
Principles of Medicinal Chemistry, 4" Ed. (19%5) pp. 182-
198,

There are mumercus in vivo models involving different
kinds of seizures and kehavioral effects that are relevant
for clinically distinct forms of epilepsy. It therefore
iz useful to test for effects in more than one model.

Loscher and Schmidt (Epilepsy Research 17:95-134,
1994) proposed a test hierarchy in various animal models
of epilepsy for the pharmacologic evaluation of
antiepileptic drugs. A more detailed description of these
various models as well as the possible correlates to human
epilepsy can be found in reviews by H.S. White (in
Antiepileptic Drugs, Fourth Edition, edited by R.H. Levy,
R.H. Mattson, and B.S. Meldrum, Raven Press, Ltd., New
York, 15%5, pp S9-110) and H. Kupferberg (Epilepsia 30
(Suppl 1): S51-556, 1589).

One useful model is provided by the Frings audiogenic
seizure-susceptible mouse, a model of reflex epilepsy. The
Frings audiogenic seizure-susceptible mouse is a genetic
mouse model of epilepsy used to indicate 2 preliminary,
general level of efficacy and therapeutic potential, but
is not predictive of any particular human seizure
disorder. Compounds are measured for their ability to
block sound-induced tonic extension seizures (White et
al., 1995). At the time of testing, individual mice are
placed into a round Plexiglas chamber and exposed to a
sound stimulus of 110 decibels, 1llkHz, for 20 seconds.
Animals not displaying tonic hindlimb extensions are

considered protected. In addition, the seizure score for



cIa|n19 wherein said conpound hes a fornula selected fromthe
~~~H H | ~rHe F~rHe F ~h F "h F bean CHa F ... CH ~~~VI'|
consistingof F, , F, v~F, F r NH b.~~ p.oH, rgr Hn) F and . ' >
> " FHe 11. The conpound of claim 10, whereyn said conpound has a formula F
12. The conmpound of claiml1, 2, 3, 4, or S, wherein nis 0. 13. The
conmpound of claiml1, 2, 3, or 4, wherein n ~s 1. 14. The conpound of c¢laim
1, 4, or 5 wherein nis 2. 15. The conpound of claim1, 2, 3, 4, ax 5,
whexein z~ is 3. 16. The conpound of cPdim1, 2, 3, 4, or 5 whereinnis
4. 1 0 JUN 2002 52 17. . phar maceuti cal conp05|t|on conprising a
conpound haV|ﬁ@°FrmPW%ﬁ'ﬁﬂPab% Rﬁﬁ?F@?ﬁ as¢ j 410 TREHTRRERY dRSSCHBED [ti s
sel ected frombhge&iii) GONShHEiding br - g-ieaabkyihararnb fé)ééaﬁagyalmyl R~ is
selected fromthe grou con5|%tin of -H, netzy and ? Py and

clenic€ activity of limbs and/ér vibrissae 4) " forelimb

extension/hindlimb flexion; and (5) hindlimb extension.

~6F~~1 ~ | uww FpHo ~~NHo I t51 >>~~F ~ ~d ~ 10. Thﬁ&ﬁ@ﬂgﬁﬁfd of

The average seizure score can be calculated for each
group of mice employed in the dose-response study. At
each dose, mice are also tested on a rotarod for testing
of motor impairment (" toxicity” ). Testing for moter
impairment on the rotarod involves placing a mouse for a
three-minute period on a one-inch diameter rod and
rotating at six revolutions per minute. If the mouse
falls off of the rotating rod three times within the
three-minute period, 1t is considered a toxic response.

b) The Maximal Electroshock Seizure (MES)Test

The Maximal Electroshock Seizure (MES) Test is a
highly predictive animal ©seizure model of human
generalized tonic-clonic seizures. In the MES test, a
60-Hz alternating current ig delivexed for 0.2 sec through
corneal electrodes in mice. Abolition of the hind-limb
tonic extensor component is taken as the endpoint for this
test. Abgence of this component suggests that the test
substance has the ability to prevent the spread of seizure
discharge through neural tissue (White et al., 1995)

¢) The Acute/Chronic Spinally Transected Rat and the
Acute Decerebrate Rat

There are several models of spasticity, including the
acute decerebrate rat, the acute or chronic spinally
transected rat, and the chronically spinal cord-lesioned
rat. (See, e.g., Bertman and Adkovat, Brain Res. €84:8-18
(1995) ; Chen et al,, MNeuroscience 23:641-647 (1987)). The
acute models, although of proven value in elucidating the

mechaniems involved in the development of spasgticity, have



nis ether 0, 1, 2, 3, or 4.; arrd a pharnaceutically acceptable carrier.
18. The pharmaceutical conposition of claim 17, wherein each 'M JUK2082and
is independently in either the xneta- or para- position. 19. The
pharmaceutical conposition of clam 18, wherein R is selected fromthe
group consisting of-H nethyl, ethyl, isopropyl, isobutyl, tert-butyl,

hydr oxyi sopropyl, and hydroxyethyl, and Rz is -H . 20. The pharmaceuti cal
coznpositioza of claim1l7, wherein nis 0, 1, or 2. 21. The pharmaceuti cal
conposition of claim17, wherein n is 48 22, The pharnaceutical conposition
of claim17, wherein nis 0, 2, 3, or 4, 14 . f UN 2Q02 53 23. A

phar maceut i cad° o2 RIpEsFE T 1sBoRYt it ﬁaeaﬁ%ﬁﬁnﬁbéﬁdth§Wi%KFtﬂﬂybﬁornula Y

wherein; Y is independanhhys S.%'u@.ﬂgdd:fé% hR9e OE Ok CANShlANGBh H - F,
and -d; and nis either 0, 1, 2, 3, or 4,, and a pharmaceufically

accept abl e cafRAECIBY: ThEHhEPRRCEHYCAHVESRPBSIITEALBE LY a3, wherein
Y is independafidiesel 88! egnf n@Mtte sgas i 49N sk R§QhesFiandnaC . 25)
The pharnmaceuti cal conpositiaon of clalm 24, wherein each Y is independently
in the neta dpnﬁg}50ﬁgEF{?Q”?f spasticity, which most often initially

manifests itself as a flaccid paralysis. Only after weeks
and months does gpasticity develop in humans. Some of the
more chronic-lesioned or spinally transected models of
spasticity do post-operatively show flaccid paralysis. At
approximately four weeks post-lesion/transection, the
flaccidity changes to spasticity of variable severity.

Although all of these models have their own
particular disadvantages and lack of true representation
of the human spastic condition, they have provided much
information about the nature of spasticity. These wmodels
have also provided methods to test wvarious treatment
paradigms that have led to similar treatmwents being tested
in humans. Many of these models have also made use of
different species, such as cats, dogs, and primates.

Baclofen, diazepam (Valium), and tizanidine are
effective on different parameters of apasticity (EMG
recordings, H-reflex, the H/M ratio, mono- and
polysynaptic reflexes, clonus, hyperreflexia) in these
medels. The flexor reflex is a polysynaptic response
elicicted by stimulation of the bottom of the foot and
models the withdrawal reflex. Compounds such as baclofen,
the benzodiazepines, tizanidine, and NMDA receptor
antagonists have been shown to reduce the flexor reflex in
rodents (normal or spinally transected) and are also
effective antispastics in humans (Bertman and Advokat,
1995; Hao, 1950; Young, 1994; Davidoff, 1985).

(d) Primary Observation Irwin Test in the Rat



26, The pharmaceuti cal

conposi tion of claizxt 24, wherein each1¥ iUN 107 27.
A pharmaceutical conposition, conprising a conpound having a formula

selected fromCG&H, fGH ~~h HHNHFIGH ' INN~—~T1 | ~~~"21,~TVI',| 10f
the group consisting of F, , . , , 1 0 JUN 2002 54 FV ~N~Ho I NH, I N
cHr a~"a) F~Ai, F~a~V-~H [ ""'~—~—1"" 1 F(FF. ~rr . a,r
~FI .~-N Il aa~pC, ~'" ~mn. NNNh FAi ONHs | a>" >>>F ~~dF

and a pharnaceutically acceptable carrier.
conposition of claim27, wherein said?2or~npound has a fornaul a FHf

((~~~~""~~F 29, A, nethod for, king a therapeutic, agent conprising the
st eps of screenirﬁf#%nm%ﬁ¥Q§ ade a58§

al l eviates ap

agent

oxic effects of a
test substance, and indicates a range of dosages that can
be used for later experiments. Typically, rats (three per
group) are administered the test substance and are then
cbserved in compariscn with a control group given vehicle.
Behavioral modifications, symptoms of neurotoxicity, pupil
diameter, and rectal temperature are recorded according to
a standardized observation grid derived from that of
Irwin. The grid contains the following items: mortality,
sedation, excitation, aggrescsiveness, Straub tail,
writhes, convulsions, tremor, exophthalmos, salivatioen,
lacrimation, piloerection, defecation, fear, traction,
reactivity to touch, loss of righting reflexes, sleep,
motor incoordination, muscle tone, Bstereotypies, head-
weaving, catalepsy, grasping, ptosis, respiration, cormneal
reflex, analgesia, abnormal gait, forepaw treading, loss
of balance, head twitches, rectal temperature, and pupil
diameter. Observations are performed at 15, 30, 60, 120,
and 180 minutes following administration of cthe test
substance, and also 24 hours later.

(e) Rotarod Test in the Rat and Mouse

This is a test of neurclogical deficits using the
method described by Dunham et al., J. Am. Pharm. Assoc.
46: 20B-209 (1957). Rats or mice are placed on a rod
rotating at a speed of six to eight turns per minute. The
number of animals which drop off of the rod before three
minutes is counted and the drop-off timee are recorded
(maximum: 180 sec). Eight to ten rats are studied per
group and the test is performeq blind. The test compound

is administered i,p. 60 min prior to testing. Diazepam

28. The pharmaceuti cal

®8t 7% HSFGTHRRE hBY daMdnagent

: SYORSMP- R cSPasid Cidy . 222nds sy rhéesxzi pg sai dsthegapeutic
in an anobunt sufficient to provide said agent in a therapeutically
effective anggﬁgcq(pnyﬁﬁggpghgql, behavioral, and



30. The nethod of claim 29, wherein said therapeutic agent co [
conpound having thle ,fornmula Y v~rherein: 'Y 1is independent Wéﬁ@g{aed
fromthe gxoup consisting of -H -F, and "Cl; 1 0 JUN 2002 55 X is
either NR-R2 or -OR; R is selected fromthe group consisting of -H,
al kyl , and hydroxyal kyl; RZ is selected fromtlxe group consisting of -H,

nmethyl, and ethyl; and nis either 0, I, 2, 3) oz 4, 31. Use of a conpound
| aaving the fernmula: i X~ ~" 11 OY wherein: X is independently selected
fromthe goup consisting of -H, -F, add -Cl; ~ is either NR-RZ or-OR ; R

is selected fromthe group consisting of -H alkyl, and hydro~yalkyl; RZ is
sel ected frorhVBhéVBr o ROWFSFIERPRETST -Us- RAMdBERYSTehrRF e yd/kmnd n s

either 0, 1,i2p.3, & ¢hefl Vefbbends epapat imne Of aapwnﬂﬁsgutéﬁﬁl
conposition for treating a patient having a neurol ogi cal di seasé or
di sorder, 3229P&BivFered SRBOISIEMHEWE ARt Tre IA6ANEFR; in the study.

(f} Anti-Manic Activity

To assess the possible use of compounds in the
treatment of affective mocd disorders, such as bipolar
mood disorder, one can employ the amphetamine-induced
hyperactivity model in rats. In addition to being a test
for classical and atypical antipsychotic activity, this
procedure has also been proposed as a simple animal model
of manic behavior. Costall et al., Brain Res. 123: B9-111
(1877) .

(g) Neurogenic Inflammation of the Meninges

Neurogenic inflammation within the meninges has been
proposed as an event in the underlying pathology of
migraine headaches. Lee et al., Brit J. Pharmacol. 116:
1661-1667 (1995). Compounds are tested for their ability
to block the leakage of radiolabeled bovine serum albumin
within the dura mater post trigeminal stimulation.

(h}) Analgesic Properties

There are many whole-animal assays for determining
analgesic properties, such as writhing, hot-plate, tail-
flick, arthritic pain, paw pressure tests, and the Bennet
or Chung models of neuropathic pain. Albe-Fessard et al.,
in ADVANCES IN PAIN RESEARCH AND THERAPY 13, pages 11-27
(Raven Press 1550).

(i) Therapeuric Benefitr Relative to Movement
Disorders and Restlessness Syndromes

Animal models exist for the study of movement
disorders and restlessness syndromes, for example, drug-
induced akathisias, serotonin sgyndrome, and rotation

induced by unilateral nigral lesions. Lloyd and Morselli



F NR~R~ 1 0J UN 2002 56 wherein: each F is independently in either the
neta- or para- position; J:~1 is selected fromthe group conS| Wﬂ@'fﬁﬁl H,
al kyl, and hydroxyal kyl; R2 is selected fromthe group consisting

xne~thyl, and ethyl; and nis O, 1, 2, 3, or 4; for the preparation, of a
pharmaceutical conposition for treati ng a pati ent havi ng a neur ol ogi cal

di sease or disorder. 33. Use of a conpound having the formula: F NR Rz L
/ OF wherein: nis 0, 1, or 2; both F are either in the neta- or para-
position; R is selected from t he groupyconsisting of -H alkyl, and

hydr oxyal kyl ; and R2 is selected fromthe group consisting of -H met hyl ,

and ethyl ; forutsfae)prgpﬁaatl@md@fuanmaf Maeetisa) CREROSehLPPsTOF treating
a patlent haV|ng a neurol oglca

anecdotal efficacy of compounds in humans have been =z

source for support for these indications. Mellick and
Mellick (1995), supra; Olson et al., Am. J. Med. 102: 60-
66 (19%7).

Anxiolytic activity of the compounds of the invention
can be demonstrated using appropriate methods known in the
art, such as those described in Balandrin et al., U.S.
Pat. 5,506,268 (1996).

The therzpeutic effects of the compounds of the
invention in +wvariocus of the assays described above,
combined with a general lack of toxicity, make the
compounds of the present invention ideal agents for the
treatment of the pathologies described above, including
convulsions/seizures (epilepsy) and spasticity. With this
background, the present invention will be understood more
readily by reference to the following examples, which are
provided for purposes of illustration and are not intended
to be limiting of the invention.

Although the foregoing refers to particular preferred
embodiments, it will be understood that the present
invention iz not 2o limited. It will occur to those of
ordinary skill in the art that various modifications may
be made to the disclosed embodiments and that such
modifications are intended to be within the scope of the
present invention, which is defined by rthe claims below.

All publications mentioned in this specification are
indicative of the level of skill of those in the art to
which the invention pertains. 2ll publications are herein
incorporated by reference to the same extent as if each
individual publicatien were specifically and individually

indicated to be incorporated by reference in its entirety.



di sease or

di

sorder. 34. Use of any of clains 31-33, wherein R is selected
fromthe group consisting of-H nethyl, ethyl, isopropyl, isobutyl
hydr o~cyi sopropyl, and hydroxyethyl, and R2 is -H 35. Use of clai

1, 0_Ju 1002

wherein said conpound is selected fromthe group consisting of 10JUN
2002 s~ H~"~NI FHCHNFNCH FNcCCHFNHH~Ha -~ H | aPFFG
"FFrrrrrr FwoG+~-H~1 HHb N Hry '"~Hr .n~—~ PCH p~ a c uN,

FJJ~' ~~/''~ FJJ~~JJ'"' F
'NH, a011sFs~ F 36.

selected fromthe group consisting of F yh, (Ch, ~H~H | H FHA ~H
.. . EfMiEHE ~ Pr r ~r ~rrrrorb.~" """ _.cMwn

F O\~ F ~.

Example 1 - Anticonvulgant Activity

Desired properties of an anticonvulsant drug include:

the drug can be administered by oral or injectable routes,

the drug exhibits effective anticonvulsant activity:

against several seizure types, including, but not limited
to, generalized tonic-clonic seizures, absence seizures,
myoclonic sgeizures, simple partial seizures, complex
partial seizures, secondarily generalized partial
seizures, status epilepticus, and trauma-induced seizures,
as occux following head injury or surgery; and the drug is
devoid of or has minimal side effects such as impairment

of cognition, disruption of motor performance, sedation or

hyperexcitabilicy.

Example 2 - Synthesis of Compounds

Capillary gas chromatographic and low-resolution mass

spectral data were obtained using a Hewlett-Packard (HP)
5850 Series II Gas Chromatograph coupled to an HP 5871
Series Mass Selective Detector [Ultra~2 Ultxa Performance
Capillary Column (cross~linked 5% PhMe silicone); column
length, 25 m; column i.d., 0.20 mm; Helium flow rate, €0
mL/min; injector temp., 250 °C; temperature progfam, 20
°c/min frem 125 to 325 °C for 10 min, then held constant
at 325 °C for 6 min).

Thin-layer chromatography was performed using
Analtech Uniplate 250-pm silica gel HF TLC plates. UV
light in conjunction with ninhydrin and Dragendorff's
spray reagents (Sigma Chemical Co.) were used for
detecting compounds on the TLC plates. Most reagents used

in reactions were purchased from the Aldrich Chemical Co.

, ~rrr 171r Frr ~~d-an, NI . a4 F"V
~Jse of clagm 31, wherein said compound is

YI ~ p~



r,, , r , and G He 37. Use of claim11l, Wuerein said conmpound has the
formula F 38. Use of any of clains 31-37, wherein said neurologiquJgN§%gse
or disorder is selected firomthe group consisting of epilepsy, convulsion,
sei 2ure disorders, spasticity, skeletal nuscle spasns, restless |eg
syndronme, anxiety, stress, multiple sclerosis, stroke, head trauma, spinal
cord injury, Parkinson's disease, Huntington's disease, Alzheiners disease,
anyotrophic | ateral sclerosis, mgrainesheadaches, and bi ppol ar di sorder.

1 0 JUN 2002 58i3B9auldse @H)anpﬁgﬁacbhém$céibﬂ§z.JSwhateLnugaidMQXBating of
said patient alleviates. or vent,s. MUl si in; sal.d | 40. Use of
any of clainségfg§7?£$Wﬁﬁ%% %Lg1Fd(§é%%%¥%ﬁfc§?§ﬂi§3%%g g%@%#gg%ier is
associ ated wi t®ispstsingdi t §2) ATCIRremdcaatfonsilant ai0kg . 3dx Iancahteeri n said
delndyS a neurodegenerati ve di sease or

neur ol ogi cal di . Of i
di sorder. 42,%B§gﬁ§ l% @%ﬁ%@gnu aving a fo a: i "1l oY wherein: X
Hrepapd tHicned £ 4 gimbtl B 64 of Ay eonant de ompourdl -Cl: X is

i s I ndependen ARV 4 and
ei t her -1~1R~§%&or -OR; R ifs sel omthe group consisting of -H,
sel ected fromthe group consisting of -H,

al kyl') and hy xyal kyl; R2

methyl, and ethyl; and n is & er 0, 1, 2, r 4;3for the preparation of
a pharnmaceutical conposition Cevigilng O redeffti ng a synpton of
|
. F
_Nﬂﬂ-,_ O o)

e

F
i m

800,

N&Oﬁ

3
%Jm
F
‘%\imﬂ

(a) Preparation of|l-acetoxy-4,4-bis{4~flucrophenyl)butane
A solution of t}ne chloride (20.0 g, 71.2 mmol) in DMF
(50 mL) and potaqsi\rm acetate (14.0 mg, 142 mmel) was
heated to 140 °C | for 60 min (staxt time 12:36 min).
Cooled to 25 °C,| poured into 200 mL sat. NaCl, and
extracted p—roduct wiTh EtOAc (2 x 100 mL), washed EtOAc
layer with sat. NaCl (3 x 100 mL), dried (Na,80,), and
evaporated under v cuxl;m to provide 19.43 g, 89.8% yileld of
an orange oil.
(b} Preparation of|4,4-bis(4-fluorophenyl)-butan-1-ol.

A solution of the ester (15.4 g, 63.9 mmol) in abs.
EtOH (250 mL) and 1ON|NaCH (6.4 mL, 64 wmol) wae heated
to reflux for 60 min. |The solvent was then evaporated
under vacuum. The residue was dissolved in EtOAc (200
mL) , sat.



spasticity, or one or nore side effects of spasticity. 43. Use of claim42,
wherein said conpound has a fornul a: 10 JUN 2002 59 F wherein: NRAR2Ne&BHh
F is independently in either the neta- or para- position; R is selected
fromthe group consisting of -H, alkyl, and hydroxyal kyl; RZ is sel ected
frorra the group consisting of -H nethyl, and ethyl; and nis 0, 1, 2, 3,
or 4. 44. Use of claim42 or 43, wherein R~ is selected fromthe group
consisting of -H, nmethyl, ethyl, isopropyl, isobutyl, tent-butyl,

hydxoxyi sopropyl, and hydroxyet hyl, a@q RZ is -H 45. Use of claim43,
wherein nis 0, 1, or 2. FH 46. Use of claim45, wherein said conpound has

a formla F dgc1Useoshug, COBUBILIAKNY a0t sl dierl WOBLELL, X Y 15
i ndependent|ly selected firomthe group consisting of -H -F, and -d
and the organic layer was washed with sat. NaCl (3 x 50
mL), dried (anhyd. N2,80.), and evaporated under vacuum to
provide 15.4 g, 92.2% yield of an oil. TLC (Hex/EtoAc,

3:1), Rf = 0,23.

(c) Preparation of 4,4-bis(3-fluorophenyl)butyric acid
Chromium trioxide (27.9 g, 275 mmol) was dissolved in
H,O (42 ml) and was cocled in an ice bath. Conc. H;S0, (24
mL) was added with shaking. This sugpension was added
dropwise to a solution of the alcohol (15.4 g, 55.8 mmol)
in acetone over 10 min. Stirred vigorously for 15 min
then KH,0 (200 ml) was added and the product was extracted
with EtOAc (2 x 100 mL). The organic layer was washed
with H,0 {2 x 50 mL), dried (Na,S0,), and evaporated under
vacuum to provide 14.0 g, 90.7% of a greenish glasgs. Thie
material was chromatographed on silca gel (50 x 300 mm)
elution with CRC1, (1 L), 3% MeOH/CHCl, (0.5 L), then
Hex/EtOAc [1:1] (1 L) to provide 10.3 g, €67.1% of
carboxylic acid as a viscous oil: GC/MS: Rt = 7.56 min,

m/z 276.

(d) Preparation of 4,4-bis(3-fluorophenyl)butyrylchloride

A mixture of the carboxylic acid (10¢.32 g, 37.5 mmol) and
thionyl chloride (8.20 mL, 112 mmol) was heated to 85 °C
in an oil bath with vigorous stirring for 6 h. The
solution was then cocled to room temperature and excess
thionyl chloride was removed by rotary evaporation (1 h,
1 mm Hg, 100 °C) and the residual thionyl chloride was
azeotroped with benzene (2 x 100 ml). This procedure

povided the acid chloride as a2 ligquid, 10.5 g, 95.1%.



1 0 JUN 2002 60 X is either =NRLR2 or -ORS; ~R 1 is selected fromthe group
consisting of -H, allcyl, and hydxoxyallcyl: R2 is selected from thé JYyNQIR

consi sting of

-H, nmethyl, and ethyl; and nis either 0, 1, 2, 3,

or

the preparation of a phannaceutical conposition for nodul ati ng CNS

activity. 48.

Use of claim47, wherein, said nodulation of CNS activity

4. .

f or

all eviates a synpton associated with convul sions, spasticity, an affective

nood di sorder,

a neuropat hic pain syndspne, a headache, a restlessness

syndrone, or al(eioveapntatdiosovtief, 4 -bAasP- Akoopienyl) AStarentids A . A9. A" 9. A

AL LA LAY2 .

A AL LA ALSy.AiE(E 2 Qﬂ@%ﬁ: Q&%@ﬂk&fﬁ}?ﬁ#ﬂ&@ AR - LY (F o, AL A E - AYASE

in EtOAc (50 mL) wap added dropwise over a pexiod of 15
min to a vigorously|stirring solution of conc. aq. NHOH
(2.1 ml;, 17.8 mmol, 3 equivt) in HO (50 mL). The biphasic
mixture was then dtirred for 1 h at room temperature. The
organic layer was!geparated and washed with 1 M HCl (3 x
25 mL), 1 M NaOH :(2|x 30 ml), and sat. aq. NaCl (2 x 25
mL). The organic,layer was then filtered, dried (anhyd.
r&asog, filtered again, and the solvent was removed under

vacuum to provide | crude product as an oil which

.exystallized on tanding. This material was

chromatographed o:!'z ilica gel, elution with hex/EtOAc
[1:1]1 followed bﬁ/ 5% MeOH/CHCl,, fractions containing
product where pole'.d and evaporated under wvacuum to
provide 1.13 g, 72.3% yield of amlide as a colorless coil

which crystallized ozL standing. TLC Hex/EtOdc [1:1]), RE

0.23; GC/EIMS, Rt--4'min m/2z 263,
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(c) Preparation of {4, bls 3-fluorcphenyl) -3-butenenitrile

Q

£.94 g, 26.2 mmo o chloride was dissolved in EtCH (100
mL). XCN (17.1 g, 62 mmol, powdered) was added and the
reaction mixture wzs efluxed After 2 h, the volatiles
were evaporated un erlvacuum The residue was dissolved
in diethyl ether |( 00 mL), washed with H,0 (3 x 25 mlL},
dried (anhyd. Na,S0O and evaporated to provide the crude
product. Chromatopr phy on silica gel (50 x 300 mm),
Hex/EtOAc [10:1] prEv ded 5.05 g, 75.6% yield of a yellow

cil. TLC (Hex/EtOA [10:1]) REf = 0.32.
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aD ] ca] ca] ca] céq)c Freasr BB HE £)41kG8:(30 ophenyl)butanamide

10w () Ly 10Tkl Ui d) 14\5%:"&,2 LOYNNEAIT)] 11doO!d ol HOAME, () - | F
conc., H;850, (10 mL). The reaction solution was then

stirred for 30 mir a% room temperature. The reaction was

then heated to 50 °CEin an oll bath. After 1.75 h at 50

°C, the reaction |solution was poured into a mixture of

ice/water (100 mL). | The solution was extracted with hot
EtOAc (8 x 100 mL), |dried (Na,80,), and evaporated under
vacuum to provide| crude product as a thick oil. This

material was chromatographed on silica gel (50 x 300 mm,
elution with 5% MeOH/CHCl,) and rechromatographed with 3%
MeOH/CHC1,. Evapor%tion of the {ractions containing
product provided 0.711 g, 16.0% of a white powder.
Synthegig of 3.3:-b; W@MMM
1)
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(a) Preparation o e}hyl 3,3-bis(3~flucrophenyl)acrylate
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A suspension [{undexr argon) of sodium hydride (3.63 g,
151.2 mmol) in dimethylformamide (DMF, 500 mL) was txeated
dropwise with a oiution of triethyl phosphonoacetate
(37.0g, 165.0 mmo )ain DMF (200 mL). The reaction was
heated at €5°C for| 2 ‘hr. After this time the reaction was
cooled to 0°C and |treated with a solution of 3,3'-

nL {30.0 g, 137.5 mmol) in DMF (200ml).

The reaction wag stirred at ambient temperature for

difluorobenzophenone

16 hr. The reactiom was guenched by the addition of water
(1 L) and equilibrated with hexane-ethyl acetate (1:1, 2
L). The aqueous| phase was separated and washed one
additional time with pexane-ethyl acetate (1:1, 2 L). The
orgenic phases were combined, washed with brine, dried
over anhydrous MgS0,, [filtered, and concentrated to afford

38.81 g (98%) of the title compound as a clear, colorless

oil. GC/EI-MS anallysis gave a single component Rt=6.38
min, m/z (rel.int.) 28B (M+,11), 259 (8), 243 (54), 214
(100), 1%4 (53}, 175 [(30), 123 (38), 120 (48), 54 (38),
and 75 (74).

{(b) Preparation of ethyl 3,3-bis(3-fluorophenyl)propiocnate
A solution of etkyl 3,3-bis (3-fluorophenyl)acrylate

(38.81 g, 134.8 mmel) in absolute ethanol (300 mL) was
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(c) Prepargtion of 3|,3-bis{fluorophenyl)proplonic acid

A solution of ethyl 3,3-bis(3-f1uorophenyl)proi:_ionate

(39.08g, 134.8 mmol) in absolute ethanol (500 mL) was

treated with 5N NaOH (500 ml) and stirred at ambient

temperature for 16 |hr. After this time the reaction

mixture was concentrated (removal of ethanol) on a rotaxy
evaporator and d'lu}ed with water (1 L). The aqueocus
mixture was washed once with diethyl ether (500 mb) and
the remaining agueous mixture acidified (pH-1) by the
addition of concantl:rated HCl. The aqueous phase was
extracted with methylene chloride (4 x 250 wl). The
combined organic e:ctr‘r\cts were dried over anhydrous MgSo,,
filtered, and concentrated to afford 31.76 g (50%) of the
title compound as & white solid. GC/EI-MS analysis gave
a slngle component! Rit=6.60 min, m/z (rel. int.) 262 (M+,
13), 243 (1), 216 (40), 203 (85), 201 (54), 183 (100), 170
(11), 121 (31), 101 (43), 96 (24), and 75 (45).

(d) Preparation of |3,3-bis(3-£flucrophenyl)propanamide
3,3-Bis(3-f1uor}0pheny1)propionic acid (31.31 g, 119.5
mmol) was dissolved |[in thionyl chloride (100 mL) and
heated at reflux for |16 hr. After this time the excess
thionyl chloride was| removed by distillation and the
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dichleromethane 200 mL). The solution of acid chloride
was added dropwise |[to a stirred solution (-78 °C) of
ammonia {35 mL) in dichloromethane (500 mL), followed by
the addition of pylidine (100 mL). The reaction was
stirred at rt for |1 h and quenched with 10% HC1l (500 mL).
After egquilibratiop, the agueous phase was removed and the
remaining crganic [phase wag washed with 10% HC1l (3 x 500

mL). The organic| phase was dried over anhydrxous MgSoO,,

filtered, and congentrated to a solid. The golild was

dissolved in diethyl |ether (1 L) and washed with 1N NaQOH
(4 x 500 mL), 10% icl (3 X 500 mbL), and brine (500 mL).
The organic solu io£ was dried over anhydrous MgSo,,
filtered, and c4nantrated to a solid (28.24 g).
Recrystallization bf jthis material from hot toluene (100
mL, washing with 100 mL of 0°C toluene) gave 25.39 g (81%)
of the title compound|jas a white, crystalline sclid: m.p.
103-105 °C; GC/EI-MS analysis gave a single component at
Rt=7.43 min, m/z (rel. int.) 261 (M+, 15), 244 (2), 216
{27y, 203 (25), 201, {(41), 183 (57}, 170 (7), 164 (9),
149 (8), 133 (s), 1'21 (62), 111 (15), 109 (20), 101
(41), 96 {27), S5 24?, 75 (42), and 44 (100).

Synthegis ﬁi N-text-butyl-3.3-big(3-
fluorephenvl)propanamide (Compound 5)

=
F/C%\g‘" _— F%\gn\ﬁ

To a -78 |°C|solution of the acid chloride (5 g,
17.8 mmol ([15.5 mmgl actual)) in CH,Cl, (50 mL) was added
in a stream t-butyl{ amine (5.6 mL, 3.91 g, 53.5 mmol, 3
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& ()- mixture was then etirred for 4 h at room temperature. The
mixture was then |pofred into dilethyl ether (100 mL) and
the organic layeriw 8 washed with 1 M HC1 (4 x 50 mL), 1
M NaOE (3 x 50 mLﬂ, 1ndlgo {3 x 50 mL). The oxrganic layer
was theén filtered (paper), dried (anhydr. Na,80,), filtered
again, and the solve t was removed under vacuum to provide
4.34 g, 93% of éiod ct as a cream-colored powder. TLC
analysis: HEX/Ei:tC [3:1], showed one major spot. This
material was recrystallized from abs. EtOH/H,0 [1:1] (100
mL) plus abs. EtOH.( 0 &L, to dissolve) to provide 3.59 g,
76.7% yleld of produqt ap light-straw-colored needles, TLC

Hex/EtOAc ([L1:1], RE=0.76; GC/EIMS, Rt=7.55 min, m/z = 317.

(a) Preparation of| 3,|3-bis(4-fluorcphenyl)acrylonitrile

Using a.nitrogen Ttmosphere, to a solution of diethyl
cyanomethylphosophenate (8.52 g, 48.1 mmol} dissolved in
DMF (100 mL) was| added NaH (2.02 g, 50.4 mwmol, 60%
dispersion in mineral| ©il) in portions over a period of S
min. The reactlion was stirred at 25 °C for 15 min,
Difluorobenzophenone |(10 g, 45.8 mmol) then was added and

the reaction was stiwred 18 h at room temperature. The

reactlion mixture wes| then poured in H,0 (400 mL) and

extracted with CHC{, ﬁ? X 100 mL). The combined organic
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layers were evapcrated iIin vacuo and the residue was
Y

redissolved in diethyl ether (150 nl). The ether layer
was washed with brine (3 x 100 mL), dried (anhyd. Na,50,),
and evaporated unger vacuum to provide 9.53 g, B6.3% of
crude product as iight—purple solid. GC/EIMS Rt=6.16
min m/z=241; TLC:| Hex/EtQAC [10:1] Rf=0,34, major spot,
>95%, light impurityl|at crigin.

(b) Preparation of]l 3)3-bis(4-fluorophenyl)propicnitrile

A solution of! §i83 g, 39.5 mmol of aklene-nitrile
dissolved in EtOH](BE mL) was hydrogenated at 60 psig K,
over 10% PA(OH),/C (2T% Pd, Fluka, 1.%0 g). After shaking

for 8 h, the catalyst was removed ry filtration through

fritted glass. The solvent in the filtrate was evaporated
under vacuum and the ¢crude product was ieolated as an oil.
This material was ghromatographed (50 mm x 300 mm, elution
with hexane/ethyl |acetate [10:1] to [B:1]). Fractions
containing product [were combined and evaporated to provide
S.66 g, 100% of prcduct as & yellow oil. GC/EIMS, Rt=7.18
min, m/z = 243; TLC.
(¢) Preparation of [3,3-bis(4-fluorophenyl)propanamide

The nitrile (5.66 g, 39.8 mmol) waes dissolved in cénc.
H,80, (12 mL). The |reaction solution was then stirred for
15 min at zoom temperature followed by 15 min at 50 °C,
Water (200 mL) wag added to the cocled reaction mixture
followed by ethyl |acetate (100 mL). The layers were

separated and the aqueous layer was extracted with EtOAc
(100 o). The combined organic layers were washed with H,0
(2x50 mL), sat. ag.|NaHCO, {50 mlL), dried (anhydr. Na,SO,),
and evaporated under jvacuum to provide crude product.

This material was chromatographed (50 x 300 mm,
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elution with et}[:yl acetate/hexane (1:3]). Fractions
containing produrt | were combined &and evaporated to

provide 2.34 g,|22.5% of product as a white solid.
GC/MS8, R,=7.93 min|m/z = 261; TLC: Hex/EtOAc [1:1],
Rfs0.20, single Bgot UV/Vis; *H-NMR 2.87 (4, J=8 Hz, 2H),
4.55 (t, J=8 Kz, 1lH), 5.38 (be, 1lH), 5.63 (bs, 1H), 6.54-
7.00 (m, 4H), 7.1?—7.19 {m, 4H).

Svnthegis o - ya ~b -
u al gnamide (Compound 4)

“\

7/ N

O
o

To a -78 °C sollution of the acid chloride (5 g, 17.8
mmol [15.5 mmol actuall) in CH,Cl, (50 mlL) was added in a
stream isopropylamin‘e (4.6 mL, 3.16 g, 53.5 mmol, 3
equivt). The drydice bath was remcved and the zreaction
mixture was then sfirred for 4 h at rocom temperature. The
mixture was then poured into diethyl ether (100 mL) and
the organic layer was.l washed with 1 M HCl (4x 50 mL), 1 M

NaOH (3 x 50 mL), and H,0 (3 x 50 mL). The organic layer
was then filtered (paper), dried (anhydr. Na,50,), filtered

again, and the soclvient was removed undexr vacuum to provide
3.17 g, 71% of produrt as a cream-colored powder. TLC
analysis: Hex/EtOA¢ [3:1], showed one major spot. This
material was recrystallized from abs. EtOH/H,0 [1:1] (&0
mL) plus H,0 (10 mL) te cloudpoint) to provide 3.06 g, 6B%
vield of product as|a chalk;', white powder. TLC: Hex/EtOAc
[1:1], Rf=0.53; GOQ/EIMS, Rt=7.55 min, m/z 303.
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Synthegis of N-[(3-hydroxy-2-methyl)-2-propyl] -3 3-bis(3-
fluorophenyl) propanamide (Compound 6)

To a -78 °C solution of the acid chloride (5 g, 17.8
mmol [15.5 mmol actuall]) in CH,Cl, (50 mlL) was added in a
stxeam ethanolamine (5.1 mL, 4.77 g, 53.5 mmol, 3 equivt).
The dry-ice bath was removed and the reaction mixture was
then stirred at room temperature. The wmixture was then
poured intc ethyl acetate (100mL) and the organic layer
was washed with 1 M HCl/sat. with NaCl (2 x 50 mL), 1 M
NaOH/sat. with NaCl (2 x 50 mL), and sat. ag. NaCl (2 x 50
mL). The organic layer was then filtered (paper), dried
(anhydr. Na,50,), filtered again, and the solvent was
removed under vacuum to provide -4 g of product as an off-
white powder. TLC analysis: Hex/EtOAc [3:1), showed one
major spot. This material was recrystallized from abs.
EtOH/H,0 [1:1] (50 mL) plus abs. H,0 (40 mL, to cloudpoint)
to provide 2.70 g, 47.6% yield of product as a white
powder. TLC: Hex/EtOAc (1:1), Rf=0.27; GC/EIMS Rt=6.80
min, m/z = 315 (dehydration product), GC/EIMS,
inconclusive mixture; H- NMR analysis indicated preduct

present and of high purity.

Synthesi £f N-methvl-2, 2-bhig(4-f rophen etamide
C 14
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(a) Freparation of|2,2-bis(4-fluorophenyl)acetic acid

To 4,4'~dif1uor0fenzhydrol (10.0 g, 45.4 mmol, 1 equiv)
in HpS04 (37 M; 200 mL, 7.4 mol, 160 equiv) in an ice
bath was added formic acid {20 mL, 24 g, 0.53 mel,
12 eguiv) with no stirring. After a few seconds, carbon
monoxide evolution wag observed. The reaction was allowed
to stand without stﬁr-ing for 3.5 h. The reaction mixture
was carefully poured into H20 {1000 mL) (highly
exothermic). The afgueocus mixture was extracted with EtCAcC
{2 x 250 mL). The orFanic layer was drled (anh. NajS804)
and rotary evapora?ed to yleld 11.7 g of an orange oil.
Thig cil was dissclved in Et20 (100 mL) and extracted
with 2 M NaOH (1 x| 50 mL). The aqueous layer was then
acidified with 22 M ECl (8 mL) and extracted with EtOAc
(1 x 50 mL). The drganlic layer was dried (anh. Na2804),
rotary evaporated, jand put under high vacuum for 16 h.
This provided 6.15 g| (54.6%) of product as a yellow,

crystalline solid.

{b) Preparation ofEf,:—bis(4—f1uorophenyl)acetyl chloride
The carboxylic dci (6.15 g, 24.8 mmol, 1 equiv) in
thionyl chloride (12 mL, 20 g, 160 mmol, 6.6 equiv) was

|
refluxed under N2 for 2 h. The reaction solution was then

rotary evaporated. This provided 6.45 g (97.6%)
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of product as an orange-brown oil.

{c} Preparaticn of N-methyl-2,2-bis(4-flucrophenyl)acet-

amide
Methylamine (40% ih H20; 1.5 mL, 1.4 g, 0.54 g amine,
17 mmel, 3.1 equiv)) was diluted with H30 (30 wmL). The

acid chloride (1450/g, §5.62 mmol, 1 equiv) in EtOAc
(30 mL) wag added

(44

5 the wvigorously stirring agqueous
solution over a period of 3 min. The biphasic reaction

mixture wag stirred yigorously for 15 min. The organic
layer was separateq and washed with 1 M HCl/satd. ag. NaCl
{3 x 10 mL), 1 M NaOH/satd. ag. NaCl (2 x 10 mL), and
satd. ag. NaCl (2 x 10 ml). The organic layer was then
dried (anh. Na3804)|, ryotaxy evaporated, and put under high
vacuum for 17 h. This provided 1.19 g (B1.0%) of product
as an off-white, finely crystalline solid. This solid was
dissolved in EtOAac (25 mL) and filtered through a 0.45 -um
filter disc. Hexane | {25 mL) was added to the filtrate.
The crystallizing| solution was allowed to stand for
15 min. The resulting crystale were filtersd, washed with
hexane (2 x 25 mL), a%d dried under high vacuum for 22 h.
to provide 547 mg (35.2%) of product as a white, finely
crystalline solid.

These and other) examples and compounds of the present
invention can be re&dily prepared by skilled artisans

using similar, anplogous, and/or homologous synthetic
methods known to those in the art.

Cther embodiments |are within the following claims.
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Replacement claims

1. A compound having the formula

wherein:

Y is independently selected from the group consisting of -H, -F, and ~Cl;

X is either -NR'R® or -OR;

R! is selected from the group consisting of -H, alkyl, and hydroxyalkyl;

R? is selected from the group consisting of -H, methyl, and ethyl; and

n is either 0, 1, 2, 3, or 4; except that for n=2, X is not -OH or —NH;; and for n=0, or 1,

each Yis F.
2. A compound having the formula
wherein:

X is either -NR'R? or -OR};
R! is selected from the group consisting of -H, alkyl, and hydroxyalkyl;
R? is selected from the group consisting of -H, methyl, and ethyl; and
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Y is independently selected from the group consisting of -F, and ~C}; al]d
n is either 0, 1, 3, or 4.

4. A compound having the formula

wherein:

R! is selected from the group consisting of alkyl and hydroxyalkyl; and
niseither 0, 1,2, 3, or 4.

5. A compound having the formu)a
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wherein:

Y is independently selected from the group consisting of -F and —Cl and is in the meta
position; and

n is either 0, 2, 3, or 4.

6. The compound of any of claims 1, 2, 3, or 4, wherein

each Y is F and is independently in either the meta- or para- position.

7. The compound of claim 6, wherein R! is selected from the group consisting of -H,

methyl, ethyl, isopropyl, isobutyl, tert-butyl, hydroxyisopropyl, and hydroxyethyl, and R? is -H.

8. The compound of claim 6, wherein

nis 0,1, or2.

9. The compound of any of claims 1, 2, 3, or 5 wherejn said compound has a formula selected
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from the group consisting of
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11. The compound of claim 10, wherein said compound has a formula

12. The compound of claim 1, 2, 3, 4, or 5, wherein n is 0.
13.  The compound of claim 1, 2, 3, or 4, whereinn is 1.
14, The compound of claim 1, 4, or 5, wherein n is 2.

15. The compound of claim 1, 2, 3, 4, or 5, wherein n is 3.

16. The compound of claim 1, 2, 3, 4, or 5, wherein n is 4.



L$S109OWE ()- 90 LS$109& ()- ° L$L10%H<& ()-  L$L10% V& ()- 9, YLO0%& () -
9&f MLO%#&! ()-3;[a| [ REB/! | 9yl "10%& ()-m 9yl "10%& ()-m yl"10% # &4() 108 1001
myl " 10%& ()-m O L$100%& ()- 7 ° L$10% & ()-arz}{z9, 810~ 9@, 10%%: ‘?ﬂ :

°Q@,

10%-& ()- 98°y, 10%& ()- b yl"10%& ()-m yl"10%w ~w & ()-m

Oyl " 109 ()-mVX| b@10~ 9! YGLOW& ()- 9F 10%,$ & ()- 9y10%,$ & ()- 9 @0%
3 & ()- 9& y10%, $

17. A pharmaceutical composition, comprising a compound having the formula

wherein:

X is either -NR'R? or ~OR';

R! is selected from the group consisting of -H, alkyl, and hydroxyalkyl;
R? is selected from the group consisting of -H, methy), and ethyl; and
niseither0, 1, 2, 3, or 4,; and

a pharmaceutically acceptable carrier.

18.  The pharmaceutical composition of claim 17, wherein each Y is F and is independently in

cither the meta- or para- position.

19. The pharmaceutical composition of claim 18, wherein R! is selected from the group
consisting of -H, methyl, ethyl, isopropyl, isobutyl, tert-butyl, hydroxyisopropyl, and
hydroxyethyl, and R? is -H.

20. The pharmaceutical composition of claim 17, whereinn is 0, 1, or 2.

21.  The pharmaceutical composition of claim 17, wherein n is 1.

22, The pharmaceutical composition of claim 17, whereinn is 0, 2, 3, or 4.
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23. A pharmaceutical composition, comprising a compound having the formula

wherein:
Y is independently selected from the group consisting of —H, -F, and —Cl; and
nis either 0, 1, 2, 3, or 4., and

a pharmaceutically acceptable camier.

24. The pharmaceutical composition of claim 23, wherein Y is independently selected from the

group consisting of —F and —Cl.

25. The pharmaceutical composition of claim 24, wherein each Y is independently in the meta

or para position.
26, The pharmaceutical composition of claim 24, wherein each Y is F.

27. A pharmaceutical composition, comprising a compound having a formula selected from

oge O Bt Bt Bgie

the group consisting of
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a pharmaceutically acceptable carrier.

28. The pharmaceutical composition of claim 27, wherein said compound has a formula

F%\r«’
F .-

29, A method for making a therapeutic agent comprising the steps of screening for said agent
by determining whether said agent alleviates a symptom of spasticity, and synthesizing said
therapeutic agent in an amount sufficient to provide said agent in a therapeutically effective

amount to a patient.

30. The method of claim 29, wherein said therapeutic agent comprises a compound having

the formula

wherein:

Y is independently selected from the group consisting of =H, -F, and —Cl;
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X is either -NR'R” or ~OR’;
R' is selected from the group consisting of -H, alkyl, and hydroxyalkyl;
R? is selected from the group consisting of -H, methy), and ethyl;

and n is either 0, 1, 2, 3, or 4,

31. Use of a compound having the formula;

wherein:
Y is independently selected from the group consisting of -H, -F, and —CJ;
X is either -NR'R? or -OR!;
R! is selected from the group consisting of -H, alkyl, and hydroxyalkyl;
R? is selected from the group consisting of -H, methyl, and ethyl,
and n is either 0, 1,2, 3, or 4;
for the preparation of a pharmaceutical composition for treating a patient having a neurological

disease or disorder,

32.  Use of a compound having the formula:
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each F is independently in either the meta- or para- position;
R!is selected from the group consisting of -H, alkyl, and hydroxyalkyl;
R? is selected from the group consisting of -H, methyl, and ethy!l:
andnis 0,1, 2, 3, or 4;
for the preparation of a pharmaceutical composition for treating a patient having a neurological

disease or disorder.

33.  Use of a compound having the formula:

wherein:
nis 0,1, or2;
both F are either in the meta- or para- position,
R’ is selected from the group consisting of -H, alkyl, and hydroxyalkyl; and
R?is selected from the group consisting of -H, methyl, and ethyl;
for the preparation of a pharmaceutical composition for treating a patient having a neurological

disease or disorder.

34. Use of any of claims 31-33, wherein R' is selected from the group consisting of —~H, methyl,
ethyl, isopropyl, isobutyl, hydroxyisopropyl, and hydroxyethyl, and R?is -H.

35. Use of claim 31, wherein said compound is selected from the group consisting of
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36. Use of claim 31, wherein said compound is selected from the group consisting of
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37. Use of claim 11, wherein said compound has the formula ;
38. Use of any of claims 31-37, wherein said neurological disease or disorder is selected from
the group consisting of epilepsy, convulsion, seizure disorders, spasticity, skeletal muscle
spasms, restless leg syndrome, anxiety, stress, multiple sclerosis, stroke, head trauma, spinal cord
injury, Parkinson’s disease, Huntington’s disease, Alzheimers disease, amyotrophic lateral

sclerosis, migraine headaches, and bippolar disorder.
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42, Use of a compound having a formula:

wherein:
Y is independently selected from the group consisting of ~H, -F, and —Cl;
X is either -NR'R? or —~OR';
R' is selected from the group consisting of -H, alkyl, and hydroxyalkyl;
R? is selected from the group consisting of -H, methyl, and ethyl;
and n is either 0, 1, 2, 3, or 4;
for the preparation of a pharmaceutical composition for alleviating or preventing a sympton of

spasticity, or one or more side effects of spasticity.

43, Use of claim 42, wherein said compound has a formula:
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wherein:
each F is independently in either the meta- or para- position;
R' is selected from the group consisting of -H, alkyl, and hydroxyalkyl;
R? is selected from the group consisting of -H, methyl, and ethyl;
andnis O, 1,2, 3, or 4.

44, Use of claim 42 or 43, wherein R' is selected from the group consisting of -H, methyl,
ethyl, isopropyl, isobutyl, tert-butyl, hydroxyisopropyl, and hydroxyethyl, and R? is -H.

45. Use of ¢laim 43, whereinn is 0, 1, or 2.

F%Ha
F

46. Use of claim 45, wherein said compound has a formula

47. Use of a compound having a formula:

wherein:

Y is independently selected from the group consisting of -H, -F, and —Cl;
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X is either -=NR!R? or ~OR};

R! is selected from the group consisting of -H, alkyl, and hydroxyaikyl;
R? is selected from the group consisting of -H, methyl, and ethyl; and
niseither 0, 1, 2, 3, or 4;.

for the preparation of a pharmaceutical composition for modulating CNS activity.

48. Use of claim 47, wherein said modulation of CNS activity alleviates a sympton associated
with convulsions, spasticity, an affective mood disorder, a neuropathic pain syndrome, a

headache, a restlessness syndrome, or a movement disorder.



