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| nvention The mn\ﬂmn\mﬂmntl on is directed to the use of certain

pyrido[ 1, 2-a] “mm ivatives, also described as bis-azabicyclic
conpounds, in the g2t mrent of Parkinson.s 10 disease, attention deficit
hyperactivity di sorder ("ADHD') and m croadenomas in mamral s, i ncl uding
humans. It is also directed to the use of a dopam ne-2 (D2) receptor

agoni st in conbination with a serotonin-1A (SHT, A) receptor agonist for the
treat ment gf or Par ki nson' gyARMESEEricAL AGENPS FORFTHESHEG MENT. he use of an

al pha-2 (az) adrenergic mmm either a D2
receptor agoni st or a ' E 3 MIGROADENOQMASt of 15 ADHD
It is also directed to the use of PEielddftiedapintibnagoni st in conbl nation with

a SHT, A receptor onj r I to
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Phar macol ., 2Qeptoragorié rérk@SatmddusiroHme, a SHT, A receptor agonist, has
been shovvn to be efficacious in rEatln variety of 30 synptons

associ ated with ADHD. Ser ot oni nmm%%@s have al so been shown
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United Stat ed0PHSAP94), 732, 983, New et al ., United States

Symptoms associated with ADHD have been shown to be relieved by catecholamine

35 releasing drugs such as methylphenidate, and by postsynaptic a2 adrenergic receptor
agonists such as clonidine. Also, presynaptic a2 adrenergic receptor antagonists have been
shown to increase norepinephrine (NE) release

A number of 1-(2-pyrimidiny!)-4-[4-(cyclic-imido)butyl]piperidine derivatives have been
disclosed as anxiolytic agents which are generally lacking sedative activity. Among these are

40 buspirone, where the cyclic-imido group is 4,4-tetramethylene-piperidine-2,6-dion-1-yl (Wu et
al., United States Patents 3,717,634 and 3,907,801); Casten et al, United States Patent
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10 Patent 4,524,026; and Stack, United States Patent 4,788, 290. C$ﬂpMARdgm3
‘of the formula (1) below are disclosed in United States Patent 5,122,525 as
useful for the treatnent of anxiety and depression The use of such
conpounds for the treatnent of addiction is described in United States
Patent 5,616,885. Summary of the Inventign 15 This invention relates to a
met hod of treating a disorder selected from Parkinson's di sease, ADHD, and
m croadenomas in a mamal, including a human, conposing administering to a
manmal in need of such treatnment an anount of a conpound of the fornmula Y 7

3 96 9a 3N 114 %ﬂl\ééﬂlrénexwhgrg tRé g%uﬁh@ﬁ@&rﬁ&dlﬁﬁénhMeéWﬁP?@erﬁ édJr
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carbon w t h ispthtagol-3(2r-ohyl (Dgmperp gt all Genmars pdterdrpuBlicationd3, 321,969-A1). See also
Ishizumi et al, United States Patents 4,507,303 and 4,543,55, Freed et al, United States
Patent 4,562,255; Stack et al, United States Patent 4,732,983, New et al., United States
10 Patent 4,524,026; and Stack, United States Patent 4,788,290.
Compounds of the formula (I) below are disclosed in United States Patent 5,122,525
as useful for the treatment of anxiety and depression The use of such compounds for the
treatment of addiction 1s described in United States Patent 5,616,885.

Summary of the Invention

15 This invention relates to a method of treating a disorder selected from Parkinson's
disease, ADHD, and microadenomas in a mammal, Iincludng a human, comprising

administering to a mammal in need of such treatment an amount of a compound of the

formula
I
20 or a pharmaceutically acceptable acid addition salt thereof, wherein
Xis Nor CH;
Yis
N
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Y is CHz, NH or NCH3; that is effective in treating such disorder 1I'h MAR 2003
rconpounds of the fornmula (1), Y is preferably iH A particularly preferred
conmpound is that wherein Zis Y (CHz)~, Y is CHz, nis 1 and 15 XisN The
conpounds of fornmula | are D2 receptor agonists and useful in the treatnent
of Parkinson's disease. They al so exhi bit3.5HT, A receptor agoni st activity.
The' conpounds of fornula | also exhibit activity as az adrenergic receptor
ant agoni sts and are useful in treatnment of ADHD. The conpounds increase

hi ppocanpal NE rel ease and al so increase prefrontal cortex DA rel ease 20

The conpoygnds of bHhe formula | that are basic can formacid addition salts
with a variety of organic and inorganic acids. The acids that can be used

to prepare the pharnaceuti cal ept abl e acid addition salts of the

af orenenti oned base conpounds formul a | hos’e whi ch form
non-toxic acid addition salts salts conta
accept abl e ani ons, such as the hydyochloride, h %
nitrate, sulfate, bisulfate, phosphat e, acid phosphate) acet at e,

| actate, citrate, acid citrate, tartrate, bitartrate, succinate, nualeate,
fumarate, gl uconatseH2 mghxa(cartzﬁ,orb&oagﬁuestutmwm@umt@nﬁtoez methyl groups,

et hanesul f onat e, nélhﬁs fonate p-tol uenesul fonate and pannate i a,

1,1 - met hyl ene- bi §- ( %}oxy 3napht hoate)]salts The term"treating" as
used herein, ref eP/s'StC(b‘zr"é“i/@fr%(Fng, al leviating, inhibiting the progress 30

of , or pr1@vent| ngtﬁah@eﬁédﬁ@gﬁ%atmg sGNfilotdePn t 0o whi ch such term applies, or

one or nore synpt suc con |t| on. The term"treatnment"
as used herein, E}nEergor?%Jup oqgwgtorwf’a l? at P erabe?'s "treating" is defined

i redi atel y above. 11 MAR 2003 -4 5 Thlsanentlon also relates to a

met hod for treating Parkinson's Disease | 4 mammal , including a human,
conprising admnistering to a manmal in of such treatnent a D2
recept or agoni zing agent in conbination P‘N HT, A receptor agonizing

agent, wherein the two foregoing activeTagents are present in anounts such
t hat the conbination of such agents is e Qtlve in treating Parkinson's

Di sease. 10 This invention also relates to E)phar maceuti cal conposition for
treating Parkinson's disease in a mammal , inc€luding a human, conposing: (a)

a D2 receptor agowpéhialartﬁgﬁéférr&fc@pﬁhﬁ!ﬂ@'&ﬁﬁﬁﬁdréﬁﬁtthQ@Iﬂﬁpyaiékﬁ-lz,srﬁisﬁ and
t hereof; (b) & HT~A receptor agoni zi ng agent or pharmaceutically
accept abI e sal? thereof; and (c) a pharnaceutically acceptable carrier;
wher ei n t'Re fornghﬁgOfﬂWn@chifo@U@d@m B2 gacertprpaoniets @serpessiltin A tieptmerorint s
ISDUCE' t hat thg_aﬂ(ﬁh%ﬂ m;*,_lc_é'ag@ THey &50 SxHAdR Sﬁgﬂﬂé& ioSa@nfsEé‘dtﬂnMe in trfeati ngt

ar ki nson' s di sea hi s on_als hod o reating
ADHD [ n vl - T et S RROHARe S et ReP e S trar A eBe R Agt 8o AB
in need of saumarerueefvlrmstreatnanta»IZAaHDeT‘rercgmpowr@smntease hipppampal NE release and
phar maceut i C%Isb}ﬁcf%%geeﬂéﬁd?ﬁa‘?coﬁﬁkbAtrgéés%Of in conbination with either a D2

recept or agoni zi ng agent or 5HT, A receptor agoni zi (? ggent or
phar maced¥i cal |y dEEPIRaHNGS °§@e ?&W'am@raéeot?as'c\ﬁﬂéff’@“ e prelitipR aYE Withe V3Rl
active agent sf agaenaresiesrhanicnaddsD Ulhk acigsl ¢at tdmnatie ddee te prebaraatid pharadcestidally

active agent %ccjeﬁtaﬁg faﬁ& E&d\{tfsn LQtstoF tﬁ@gf.o%%eﬁtgﬁ@ base compounds of the formula | are those
which form non-toxic acid addition salts, 1.e., salts containing pharmacologically acceptable
anions, such as the hydrochloride, hydrobromide, hydroiodide, nitrate, sulfate, hisulfate,
25 phosphate, acid phosphate, acetate, lactate, citrate, acid citrate, tartrate, bitartrate, succinate,
maleate, fumarate, gluconate, saccharate, henzoate, methanesulfonate, ethanesulfonate,
benzenesulfonate, p-toluenesulfonate and pamoate [1e, 1,1-methylene-bis-(2-hydroxy-3-
naphthoate)]salts

The term "treating” as used herein, refers to reversing, alleviating, inhibiting the progress
30  of, or preventing the disorder or condition to which such term applies, or one or more symptoms
of such disorder or condition. The term "treatment", as used herein, refers to the act of treating,

as "treating" is defined immediately above.



Thi s invention also relates to a pharnmaceutical conposition for trehJiMéR 2003
“ADHD in a mammal , including a human, conposing: (a) an a2 adrenergic

receptor |ligand or a pharmaceutically acceptable salt thereof, (b) a D2
receptor agoni zing agent or a 5HT, A receptor 25 agonizing agent, or a
pharmaceutical ly acceptable salt thereof,, and (c) a pharmaceutically
acceptable carrier; wherein the two foregoing active agents are present in
the conposition in amounts such that the conbinati on of such agents is
effective in treating ADHD. This invention also relates to a method of
treating ADHD in ,0R00Rbn akd fhatidithg n?et%H%Qveaﬁ'@’ﬁ%FHIr%bﬁ‘QDégé&m $hRkiiy to a

mammal i n need of such treatnent a receptor agoni zJ ng %ent or
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the conbinatio such-active agents I's effective In treating
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acceptabl e salt thereof n conbi nati on t ceptor a ng agent
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i nvent i orf%al §3t fheegh ¥gerep the waé%%?twaagm@sr?fﬁeahmf oupts el gt I'f\‘E)HD in
a manmal , i ncomtgnangn &f shehreative agempin sifecave if BgatiagnABHED.adr ener gi ¢ recept or
ligand or a phar I I

agon i ng agent. of . ThRph aboRFEEE ¢ dhafictut l R Biioh T dholle ASESTH 2,
recept or agofRIMRY Ia@@mg érhlénaﬁhépmﬁ'ﬁé\gtl é%II Py Oacéféﬁieéﬁ!ﬂ Eecspipk “QEII‘ér@foﬁ and
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active agents are present in S ha

conbi nat n BPNCTerFeBTeft & e BerERl FEtaPlOR, PR AR BotpTRrREY « ne
formul a | naypcespiablaicarrierhivhertin dentwerferegnmg achiver ageots @rerrmyseeklnsthe Femmbisfidrenent
enanti oner | caﬁnemyéueﬁthaftﬁ'@wncbmfa@dnrms&hagéﬁlmﬁ&mﬂ% ABH[S he formula I"

as used herein, ers to a 0 her st er €0l SOner s

of conpounds of tﬁélsffyﬁr,lﬁﬁ[‘ é‘sf’ ragtgs %0 8'@?“ HE’H?FS%'BQ/@‘%HQNB & gamMel \gUaRg @ and
ot her m xtur esmam@pmorﬁsmgaamhlmlsjermblto [Ehenameree int nesd| of caointp drsattrientng Renckeepdrhods
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Forrmul a | above 1 ncludes conpounds 'i dent1 cal hose pi ct ed but for the
fact that onEoBRIOAIPRZMABE X PhEMagey %ﬁa%ﬁﬁﬂe Saar'téher"?é’f)l“%@ﬂ‘ s foregitbipas

t her eof . Suchctive egeEntsratkspragent i2 Bmosef aukh thst theeadmeationah slict iactga agdntsas éftzolve | n
met abol i sm phard g’ﬁ,@g\lﬁ#tl c studies and in binding assays Specific
applications I n search include radioligand bindi ng assays,

aut or adi ogr aphy st/ll8i®&NRARISOHERES ° Bi FI’I‘GI”I?QG%'P?I‘IdP@BO%%rI?II tesatingt ABPD e @ept or
agoni zi ngsagedfatsnd, hatludan Denumard comprising. @t Boda m‘ceﬂstdm agérmgntagen ornal ude,

but are not n e fo I etlcally
30 accept abl éh F%qt'éa a%&%}%gfé trgIr?{)etgfl Eagnerg-HTa m% J@Sm @a m&exole
Exanpl es of BPﬂmACqUé@gmcé?Pt%ﬁﬁtﬂIefﬂ&f agk I@pmaﬁra@cee%aa"wc%@& qah"et N@efﬁ’ét hods
of this inverde o foragd mgi@ctw@lageras" eren@rtasdnt il the CtomPositlon)in GaTEpRIsIRdeh Bkt thae

formula | . e salts, (b) buspirone (US
Patents 3, 71? %@%t'g%&g%{%ﬁtg g& e}{g%&é}é@%ﬁﬁ% gepi rone (U S Pat ent
4,423, 0491P (c) 5§'apnvreaﬂ<?é a{%é?‘ﬁ*ﬁﬁ%éﬂ@ﬂt“;ﬂjﬁf?ﬁ@&tﬁ%@ B3 Fagpe, gEudpg . and
(d) and fl ethﬁ'r%ﬁ'&omEﬁ%&ﬁFddﬁﬁns@énn@?o BARRRRL G Reddest AREI fresARER HAN, ZddRGed@eNt S
that can be used in the nethods of this invention include, but are not
limted to, conpounds of the fornmula | and their pharmaceutically

acceptabl e salts, yohinbine and i dazoxan Exanples of nore specific

enbodi nents of this invention are the above nethods of 40 treating ADHD and
pharmaceutical conpositions for the treatnment of ADHD that enploy an a2



11 MAR 2003 -6 5 adrenergic receptor |igand wherein such ligand is fal MAR 2003
-presynaptic a2 adrenergi c receptor antagoni st or a post synaptic a2
adrenergi c receptor agonist. A preferred nethod of this invention is a

met hod of treating Parkinson's Disease in a mammal, including a human,
conprising admnistering to a mammal in geed of such treatnent an anount of
the foll owi ng conpound of the formula I shown below Y H~~ ,, HN ~N N N~

10 i.e., wherein X is nitrogen, wherein Y is a group of the formula ONi O
("suni petron”), or pharmaceutically acceptable salt thereof, that is

ef fecti vegi Neeb&tiband, HHhKineaRcaly BERPRE salliherbbtoh R8MbIRARH Yith @heahpd ment
of this invention 1s a metEod for }reathﬁg@ ADE(D In.a rgarrgal |P£I uding a
human, conpr f99RH9 AIRTNPS PRITATPUIG aFRgRARIP So1b thRERRt B7Y &8RP oF Lt fan
amount of suagopeig egent, or phETasceBicellytaceplably salt bepbhalyhaes detthied regoing atthat i s
effective inydh@ahd PsMPHRMARRSHG! th&rztgé‘ %Mb‘ﬁ%ﬂ&ﬁf&f?‘sﬁl@lﬂl Q:giyé Qée%ts'hi@}éﬁ‘é&%i\}eqlﬁ‘ IS a

nmet hod for treating m croadenomas In a manmmal including a human,
conpri sing atfAiP AP ing to a mammal in need of such treatment an anount of
suni petroa, or phamsmoeubn aab Irglates ceptpalrinacaatd coherseod fortileatngi ADHITF fregt i ve

ookt o S EROLCRARTR S e BRASHA (870 DR A0S W Ly e

1.0 ngl kg of P@"’E@ﬂ?}éﬁ?ﬁ'ﬁd agterfablengdlt thereqhe t(Ri IaedDZDégf@P'iobt 99RZipd 3988t |hvent i on

Al patents, pmﬁﬁégticall?pbéc%ptbblfﬂﬁlt maféf@;(bjt e %swléio séceﬂ%rgggmztmtgﬁg@efngaﬁelbg |

B T AL e T T

in United5St the deregringethtee SAcivE2adents  ar¢Jniesent irsthet eemppeitaant 2Bougs syehothat the
combination of such agents Is effective in treating ADHD.

Compounds of the formula | may contain chiral centers and therefore may exist in
different enantiomeric and diastereomic forms The term “compounds of the formula I, as used
herein, refers to all optical isomers and all other sterecisomers of compounds of the formula 1, as

20 defined above, and to all racemic and other mixtures thereof, and to all pharmaceutical
compositions and methods of treatment defined above that contain or employ such isomers or
mixtures

Formula | above includes compounds identical to those depicted but for the fact that one
or more hydrogen or carbon atoms are replaced by isotopes thereof. Such compounds are

25  useful as research and diagnostic tools in metabolism pharmacokinetic studies and in binding
assays Specific applications in research include radioligand binding assays, autoradiography
studies and In vivo binding studies

Examples of D2 receptor agonizing agents that can be used in the methods of this
Invention inciude, but are not limited to, compounds of the formula | and the pharmaceutically

30 acceptable salts, pergolide, bromocriptane, ropinerol, and pramipexole

Examples of 5HT 4 receptor agonizing agents that can be used in the methods of this
nvention Include, but are not imited to: (@) compounds of the formula | and therr
pharmaceutically acceptable salts, (b) busprrone (US Patents 3,717,638; 3,907,801 and
4,182,763); (c) gepirone (U S Patent 4,423,049), (c) ipsapirone (German patent publication

35  3,321,969-A1), and (d) and flexinoxan.

Examples of o, adrenergic receptor antagonizing agents that can be used in the
methods of this invention include, but are not limited to, compounds of the formula | and their
pharmaceutically acceptable salts, yohimbine and idazoxan

Examples of more specific embodiments of this invention are the above methods of

40 treating ADHD and pharmaceutical compositions for the treatment of ADHD that employ an o,



1 7 MAR 2003 7 5 United States Patent 5,455,350, United States HaldWAR 2003
‘Application 08/ 470,377, which was filed on June 6, 1995, and Wrl d Pat ent
Application PCTIIB97/ 00704, which designates the United States and was
filed on June 16, 1997. The conpounds of the fornula | are capabl e of
formng a wide variety of different salts.with various inorganic and

organi c acids The acids that can be used to prepare the 10 pharmaceutically
acceptable acid addition salts of the base conpounds of this invention are
t hose which formnon-toxic acid addition salts, i.e., salts containing

phar macol ggi g@bhelgi@GERpHbANGMIANIRES ,suav%bnass hé'cyré%gmpﬁhr lodeadrdA¥@icoRESMrde,
hydr oi odi de, nitrate, sulfate or bisulfate, phosphate or acid phosphate,

acetate, | ac?%f?@“'sﬁ‘?rlarpaftéw@f’“ca’é@@’e@?@‘? E?P"eptorla 'YSF ate or bitartrate,
succi nat e, mal eat @, préferraarmastend dlthic Dratien is saaethar etteatngelaraabes Disease in a

met hanesul f o

net hyl ene- bi 2% %@ ﬂq‘glu rﬁar[ h?rﬁ%”g'tné) j]mmj;%mg t&la Houg Ierbeg °fs% c? érear%h“S’%‘ be
phar naceut i can PWO%@éﬁﬁ Q@W@QPWP%G‘PTPW"%PFFM%'GPPV‘t”d’eEBWl mals, it is often
desirable in practice to |n|t|ay i sol ate a conmpound of the formula I from
the reaction m xture as a pharnaceuty unacceptable salt and then
sinply convert the latter back toHh 2.Hase conpound by treatment with
an al kaline reagent, and subsequent]| t the free base to a
pharmaceutically acceptable acid addit salt. The acid addition salts
of the base compounds of this inventi orl}a?Nr eagjly prepared by treating

t he base conpound with a substantially equiv nmount of the chosen

m neral or organic acid in an aqueous sol vent rredi| mor in a suitable
organi ¢ sol vent such as methanol or ethanol. ¥ careful evaporation of
the solvédft, the desired solid salt is obtained. For use in treating

Par ki nson' s di seas®, whaBHDX ismitredery whaiem ¥ irsesaroup cithfammna 25 subj ect, a
compound of the fornula I, or a pharnaceutpcal | y-acceptabl e salt thereof,
is adm nistered in an anount of about 2-30Q ng/day, in single or divided
daily doses In particul ar cases, dosages side that range are prescribed
at the discretion of the attendi ng physician l‘ge preferred route of

adm nistration is generally oral, but p glra adm nistration (e.g_,

i ntranuscul ar, intravenous, intrademal) Wil be preferred in special cases,
e~c , where 30 oral absorption is inpairedias by disease, or the patient is
unable to swallow I n one enbodi nent, the cgrrpound of formula | is

admi ni st er ed (sihigstroh’ dbrv beBiAbcd MY @ctiptdlROdIt ThefboRThkY skffdttid afluesamy of
about three tpg%sdpeﬁlsdag A control |l ed-rel ease formul ati on can be enpl oyed
i nstead t hat 23U nretered once per day |In another enbodi nent, the
conpound s adm nifsetbereuefeiredagmbngivant of teiguiveetipniis atrhrthqslafet freatin®ADHBUR @ of
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one of the Conpoum\q&h&fpréfa?edfrﬁétm&lcﬁtrﬁé |)1ven9<5n |§a$t?étﬁodtf$}QFe§9Tgymlﬁr‘agc?énbﬁés Wth a
phar maceutl cal | %/’HacceBH?%P e vehicle or diluent Such 4 nposi ti onﬁs are

gener al | yOf oPnflIfafad™ 8ot F%%\S'”Haﬁ?ﬁws‘ﬂt"ﬂlti’zﬁ H@"’é‘&' i "gd P
vehi cl es or tteatoment sn asoappefoqunipatra, too phamnacedieallyf acdersakie dalb dhrereof, stlhataIS| on.

for oral adm.pistd AteSRg ridodddfordsyr m of tablets, hard or soft gelatin
capsul es, suspensi on, ?a ? 11 MAR 2003 8 5 powders and the I|ike,

and, for parenteral adm ni stra?LS&Pfiﬂm!e‘lMMn ~ect abl e sol utions or

Zuspensi ons, and fFhyarel i dtews erladwn@n@éor@smf(rjwumﬂlorﬁk@yi*‘&tda%mefni&mbar can be
etermn u i nding assay. LTK cells expressing
t he hurraﬁgDzﬂgn% Otr?%zn];g?lgloq\é%a%%rugg?*e%%ueﬁn (T-175 flasks) in D10 gl ucose
cont ai ning mini mal essenti al Bﬁiﬂlﬁ_@ﬂﬂﬂw&hﬂﬂmﬂl emented with 10%
fetal bovine serupmiphEs. pazhap?eat.&sam fticreh BGEREYh bR 1B BB Al bPBS and
honogeni zed i m\% S pH 7.4) with 5nmM MyS04, using a Brinknman

Pol ytron at §ere}?rﬁ?°r?d e'fS'P '@'ﬁssec Mermbr anes are recovered after nultiple
rounds of separ at iCompbynde etthe fofragat #rdrihenmtiameseioalyarentable shitsesdy tiece- col d
buffer The tipfpbRd bs descikdtih 085148 Statipait 812 555U Rdd @thtdstrakepst 1dsadgubes

cont ai ni ng |ncubat|on buffer (50 MM Tris HCI', 120 nM NaCl, 2 nM Mgd 2) 5 niv
KCl, 5 mMMCad z, pH 7 2), various concentratlons of test dr ug, and

[3H] - Spi perone (0 06 nMfinal concentration, Amersham Arlington Heights
IL). Non-specific binding is determned in the presence of 2 uM
(+)-butaclanol. After 45 min at 30C, incubations are term nated by rapid
filtration through Whatman G-/ B filters using a Brandel cell harvester The
menbranes are 20 washed usi ng 3 X 4 m of |ce coI d buffer and
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(1) Human D2 receptor nodul ation of cAMP formation in GH#HC~ cel | s {GHMAR 2003
‘cells, derived fromrat pituitary, expressing either the |ong or short

forms of the human DZ receptor, are grown to confluence in (HAM F-10
Nutrient M xture (G bco) supplenented with 10% FBS and 2 nM | - gl ut am ne and
10 Um penicillin-streptonycin in T 30 %/5 flasks. The cells are di sl odged
wth 5 mM et hyl enedi am ne tetraacetic acid (EDTA) in phosphate buffered
saline (PBS) and resuspended in PBS containing 5 nM MgCd 2, 30 nM

hydr oxyet hyl pi peri zi ne- N- et hanesul foni ¢ acid (HEPES), and 50 nmM i sobutyl
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experiment i sa‘aﬂarhb@ﬂfdwwuhyﬁdrﬁastraﬁgq the flowto 1 5 mMInmn and connecting
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is perfornmed using a glassy carbon el ectrode of the DECADE detector set at
550 mV vs Ag/ AgCl Extracellular |evels of dopam ne are quantified by
conpari ng peak heights with those of standards 40 After obtaining a stable
baseline (5-7 sanples collected every 20 or 25 m n) drugs are adm ni stered
and release of DA nonitored for 4 to 7 hours. Dialysate concentrations are
expr essed as a per cent t age of baseline Dialysate concentrations of DA are
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-10 5 recovery across the dialysis fiber To determ ne whet her each 1dbMAR-12003
~drug has a significant effect on nucl eus accunbens DA rel ease nultivariate
anal ysis of variance with repeated nmeasures over tine is performed using
Super ANova software (Abacus Concepts, Inc. Berkeley CA.) The ability of a
particular conpound to exhibit an anti-Pggkinsonian effect in 10 nonhuman
primates can be determ ned using the procedures described by G eenenyre et
al ., Ann. Neurol., 35 655-661, 1994, and Kl ockgether et al., Ann. Neurol.,
30.717-723, 1991. The agoni st and antagoni st activities of a particular
compound 6f phRietdwHaNEd AR, &ld, Rr bﬂ?eﬁefa?&ﬁr%éﬁa%or@%ﬂth@%rﬁheéf‘ﬁ{ duBRLolBMR % 2
single saturatin concentratl on according to the follow ng procedure Male
Hartl ey gui nS&8PRTHEsAe N8dESpi tated and 5-HT, A receptors are 15 di ssected
out of the hi ppocamnpiog of dkemparnii o theald2 tdcsporesanatieeddtyminge nispg dhel folldv B
HEPES buf f er reggﬂg,ad”{a‘nggss’la y EGTA (pH 7.5) usi ng a hand-hel d gl ass-Tefl on
honmogeni zer and centrifuged at 35,000 x g for m nutes at 4C The pell ets
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t he i nhi bit of3° reﬁfﬁfky mgam%%re%éw‘g&a“@éﬂ“ of agoni st i nduced
i nhibition of for Ek@lagmlsttwrnant@goeldt adeny lohtaecaymad et dod iD2i tegeptsr cal tel at ed

in relati,gn g&emd%gm&Mqu,g@hgghrgé%segygect This invention relates both to

met hods of treati ng Par ki nson di sease and ADHD in which the two or three
active agents enplByedHdpa Q@fﬁ?%?%f’@?@%f'oﬂab‘éﬁ“ﬁewm%@” ﬁ‘a@*ﬂ‘*cof:e"?he same
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doses, i35t hexr@a@etoaﬁe antegardstadt enmetegipdorteawnrirole caaﬂeagyo fiogudge @gehist ,actgmy
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t ded
Hosen: aagC: Rundgedis Bpales ik tedoudy S Fo e R €4 Asdefn o B8 péichbrhecd,
rangi ng fronerdbsanpldd. He negutrali2z8 with Shlepotataiym hydrosideghd2dd Tds viftbe CydiosadP ( For
FDA appr oved edsidige rﬁéaa&re@uenw es!m@rcxahfevgml dorobiRive Hﬁalh@ﬂﬁ AferdhBing 1Cs0

inventio physi ci ans e ranges for such drugs
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and its individuajresprBgRniidFirRBHFaREBNt . as well as on the type of
phar maceuti cal for rrul ation chosen and the tinme period and interval at which
such adm nistration is carved out. In sone instances, dosage |evels bel ow
the lower Iimt of the aforesaid range may be nore than adequate) while in
ot her cases still larger doses may be enpl oyed w t hout causing any harnful
side effect, provided that such |arger doses are first divided into several
small doses 20 for adm n| stratl on thr oughout the day The conbl nat| on

Y M



30 via either the oral or parenteral route. Conpositions containi ng{bbMARa2003
D2 receptor agoni st and a 5HT~A receptor agonist, or all three of a D2
receptor agonist, a SHT~A receptor agonist and an a2 adrenergic receptor
antagonist, will generally be adm nistered orally or parenterally daily, m
single or divided doses, so that the tota. anmount of each active agent

adm nistered falls within the above gui delines 35 The therapeutic agents

may be adm nistered alone or in conbination with pharnaceutically

acceptable carriers or diluents by either of the routes previously
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Greenenyrd® elPOfia!SS'urf1 Phpirhata node cireerher 8. @ﬂnta'"'@uBlsamMBﬁfit@Tveonate 8%

par ki nsoni an n{mkays nvmrt@tra/@mmél Sridedefebréd & armdvkgat@bf d@s TWIHWprn FSAI 36t r on
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| evel s of, the co trate that
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admmnstered and release of DA monltored for 4 to 7 hours. Dialysate concentratlons are
expressed as a percentage of baseline Dialysate concentrations of DA are not corrected for



1 7 MAR 2003 -13 of approximtely 200 ng/m . The mini mum effectivel plMARED03
| evel was approximately 100 ng/ m 11 MAR 2003 14 CLAIMS 1. A use of an
anount of a conpound of the formula Y 39 H6 9a 5N 1 4 3 2N N X~ or a
pharmaceutically acceptable acid addition salts thereof, wherein Xis N or
CH Yis NNN~NM NN2Zis or NNN SCHze. OCH2) Y' (CHZ)~ or Y (CH2)~
substituted on carbon with up to 2 nmethyl groups; nis 1 or 2; and Y' is
CHz, NH or NCHS3;

5 recovery across the dialysis fiber To determine whether each dose of drug has a significant
effect on nucleus accumbens DA release multivariate analysis of vanance with repeated
measures over time Is performed using SuperANova software (Abacus Concepts, Inc.
Berkeley CA.)

The ability of a particular compound to exhibit an ant-Parkinsonian effect in

10  nonhuman primates can be determined using the procedures described by Greenemyre et al.,
Ann. Neurol., 35'655-661, 1994, and Klockgether et al., Ann. Neurol., 30.717-723, 1991,

The agonist and antagonist activities of a particular compound of the invention at 5-

HTa receptors can be determined using a single saturating concentration according to the

following procedure Male Hartley guinea pigs are decapitated and 5-HT,4 receptors are

15  dissected out of the hippocampus. The individual tissues are homogenized in 5 mM HEPES

buffer containing 1 mM EGTA (pH 7.5) using a hand-held glass-Teflon® homogenizer and

centrifuged at 35,000 x g for 10 minutes at 4°C The pellets are resuspended in 100 mM

HEPES buffer containing 1 mM EGTA (pH 7.5) to a final protein concentration of 20 mg

(hippocampus) or 5 mg (substantia nigra) of protein per tube The following agents are added

20  so that the reaction mix in each tube contained 2 0 mM MgCl,, 0.5 mM ATP, 1 0 mM cAMP,

05 mM IBMX, 10 mM phosphocreatine, 0 31 mg/mL creatine phosphokinase, 100 mM GTP

and 0.5-1 microcuries of [*P]-ATP (30 Ci/mmol’ NEG-003 - New England Nuclear)

Incubation is initiated by the addition of tissue to siliconized microfuge tubes (in triplicate) at

30°C for 15 minutes. Each tube receives 20 mL tissue, 10 mL drug or buffer (at 10X final

25  concentration), 10mL 32 nM agonist or buffer (at 10X final concentration), 20mL forskoln (3

mM final concentration) and 40 mL of the preceding reaction mix Incubation i1s terminated by

the addition of 100 mL 2% SDS, 1.3 mM cAMP, 45 mM ATP solution containing 40,000 dpm

[*H]-cAMP (30 Ci/mmol' NET-275 - New England Nuclear) to monitor the recovery of cAMP

from the columns. The separation of [*P}-ATP and [*P]-cAMP is accomplished using the

30 method of Salomon et al, Analytical Biochemistry, 1974, 58, 541-548. Radioactivity 1s

quantified by liquid scintillation counting. Maximal inhibition 1s defined by 10 mM (R)-8-OH-

DPAT for 5-HT,4 receptors Percent inhibition by the test compound is then calculated n
relation to the inhibitory effect of (R)-8-OH-DPAT The reversal of agonist induced Inhibition of
forskolin-stimulated adenylate cyclase activity is calculated in relation to the 32 nM agonist

35 effect
This invention relates both to methods of treating Parkinson's disease and ADHD in
which the two or three active agents employed are administered together, as part of the same
pharmaceutical composition, as well as to methods in which these actve agents are
administered separately as part of an appropriate dose regimen designed to obtain the benefits
40 of the combination therapy The appropriate dose regimen, the amount of each dose
administered, and specific intervals between doses of each active agent will depend upon the
subject being treated, how well tolerated the drug is and the severity of the condition Generally,



1 7 MAR 2003 15 in conbination with a 5HT, A receptor agoni zi ng agqnz MAR 2003
phar maceutical ly acceptable salt thereof for the preparation of a

medi canment for treating a disorder selected from Parkinson's D sease, ADHD,
and m croadenonas in a nmanmal, wherein the two foregoing active agents are
present in anounts such that the conbi nagjon of such agents is effective in
treating Parkingson's disease. 2. A use according to claim1l wherein the
conmpound of forrmula (I) or pharmaceutically acceptable salt that is

enpl oyed is one wherein Yis ~(~~ Zis Y (CH2)~, Y is CH2, nis 1 and X is
N. 3. A uge chaﬁy rBZOLﬁ %%%B&\@rcoﬁ’ﬁgiﬁéﬂoﬁ'rr@gwo@sg@fmils m%ntl@n mmcr%égp'to(ﬁ%dr%t wil
acceptabl e salt oni z

o € o Brarilas AT SO B Ebe ey 5B ke Ao, BreTBied (P BLIRES an of
a medi canment thkeg adreressdid recepkafidena wilibe adrdinsieees én anansounteramgdg, frowheboeti 10 L 10e  t wo
f oregoi n aC| e r sent tlon of
suchgagegt S IFn gr]; fagblﬁ%ﬁglgloﬁmfﬁe% dtgger?glh &af%géj&ta% ggné@@;ecgagr ai%”?&

phar maceut i calan@mt?praismglneﬁom@bouttpéaﬂp%g\g Perrdal i @iﬁgl%orcﬂ“@{»@QS’@SqSHn Hherpasernll |

conprising: Gy, a’ﬂréﬁ@rgk?&%&b%goﬁ\&%'s%@l@& AERBosel and tr&fwrer@erp%uhgo%{ l~m be
accept abl e sal t oni zi ng agent

e
phar naceut i caq*m'g}'sta@eérbmfﬂ@ 8 BB RmEPSt L b 6 gt Eaisec e
accept abl e cédoses.gFor Rilfeamiraved Heigé tageiusgl invite emttinagoragethdds cirties prasemt i n
the CorrpOSI t br%@lm'aﬁ% @W% de%uﬁyhthta g}eh%ngé%n#af @%h' Qr{]%sotha{s H%hs&glﬁé'bt h fhé

effective in_treating inson’s di sease. an a2 renergic
receptor | i gBMcaBP DEskItRippicel (eriians ’Paydl?(‘f"é'ﬁ‘ﬁ'éfﬂ ‘@C%’QFEG”FH%P%C@fthe §PRcies Cof
combi nat i1en whitnbl @inPZrested ept G nddHai réspmgseatgeati medicaraer e rwa ae uh itteat)geyof

accept abl e S@Laﬁm&&ﬁkﬁ%muﬁaﬂ% Absh a'n{i‘fh%‘ﬂ ggr?otd g{i‘ mY&rJarat@vhﬁk@ucﬁ adﬁ‘mﬁﬁs?%tﬁk

agon|2|ng a harmaceut1 ca
prepar ati on @fcaﬁi*e%ﬂl k@éﬁ@ﬂtnsqameSthé%qeﬂewa'S be'@tW the \avRr Brojbed thegafosgsAd range ahay
mammal , wher B¢ motehieantdaeqatef Ofiegoothg caet swleargegelaée‘s nedy ®e RMPRRStwithdut da03myt S

such t hat th %%F%I@?atele ?ct ??frovﬁigg R??s%ﬁ I%%r rat?) %re \‘|r§t ﬁﬁg@%@ Y&l apsn]iallﬁggels ng

ADHD. 6. A p Aracedt rca I on
conpri si R§: ( ?df@WStﬁﬂomﬁméW@P@h%d%Yecept or |igand, or phar rraceutl cally

aﬁcept ablte sallt t e e@ftimma(ubh n@etm? rmm@hmfemﬁﬁomuaawa;ma&nwh?rah the desired
pnar maceuti ca abl e sa er eo rec or ni |ng
gent - or - pharhined e By aEdah Pkt h ehapoedidy feiphdbe 38PN The
phar maceut i camarma@emmomp@tlooapfrthle invenfipretheti exhibhmore diraa o Roprnacegticabant vty e

agents are p(&sesHT, éboﬁlbrﬁ a@n@'ﬂﬁ%bﬁén@ﬂndld&e%ﬁ@é’Bﬁa‘?mﬁéé%{"bat &mpogms%e?@ﬁn%tl on
In treat

f h t
adr oner g8 r EECHRGN FIYRREE SRR ARCETENCll P SRR SeaT o Rl eof

i n conbi nat i eteeplpbldrsak. D2 r ecept or agoni zi ng agent or a 5HT~A receptor

agoni zi ng agent, ‘?ﬁe B2 RR& f@,&ﬂgté %lé%,\ar@&gHP Q&?J'n@tssé}ldtthé?er&?egtor Lrﬁégohgt@

preparatlon of a nedi canent or treatin
f oregoi ng t wi@h et YBPIYGR T $heaPapRcEytEHt anPPoa'H%ﬁrﬂné’ WefPst pfafist Ryention are
conbi nati on béresafehalsciefeved G Mherapetiticedgemtst ITve therapéutie agdnegcaAbERIMiBisterdd

phar mace Lﬁb ic 915 et iRe %rla'f érg)gﬁeﬁtgglnﬁ[ltg.?hgrﬂ%ﬁﬁm[gohtgi{mﬂ% g@ﬁg‘i% rec%g{gpﬁoﬁlkt%gf ? (a)
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t hereof; (b) 5W1D@C¢R§@f@p@w s glbthieg chaDatgeentor @gonist, sr-FrHIA receptopegasnistapd A oizng

agent, or a am@mé@@@b@m&ahtbgbn@f:m@a Wﬁbéé’drﬁmlét&@& 8@y or pAENterBlly o%ny n single
o

oents are A OHECERRoaRL TS Rl & S roth At o Brh Al BHFesuch

agents in thebaegydalingsi on is effective in treating ADHD.

35 The therapeutic agents may be administered alone or in combination with
pharmaceutically acceptable carriers or diluents by either of the routes previously indicated, and
such administration may be carried out In single or multiple doses More particularly, the
therapeutic agents of this invention can be administered in a wide varety of different dosage
forms, | e., they may be combined with various pharmaceutically acceptable inert carriers in the

40 form of tablets, capsules, lozenges, troches, hard candies, suppositories, agueous suspensions,
injectable solutions, elixirs, syrups, and the like. Such carriers include solid diluents or fillers,



9. A use of a D2 receptor agonizing agent, or pharmaceutically aquppﬂRIﬂm3
salt thereof, in conbination with a 5HT~A receptor agoni zi ng agent)
pharmaceutically acceptable salt thereof for the preparation of a

medi canent for treating ADHD in a mammal, wherein the foregoing two active
agents are present in anmounts such that #fie conbination of such active
agents is effective in treating ADHD. 10. A pharmaceutical conposition for
treating ADHD in a nmanmal , conprising: (a) a D2 receptor agoni zing agent or
a pharmaceutically acceptable salt thereof; (b) a 5HT, A receptor agoni zi ng

agent or g pE't@rrlémé‘q%HédsC?AeHM afL SBkcB ! ﬁ?onsta)hé &Mfoe%lven%ndet& C) Mbreover, oral
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need of such treatnent an anount o getro har mace [fé
accept abl e s&P9 VHERERHS digiegrantsssugh AR gipic &anel preforably ?Cﬁ@ PRSI t%maﬁ&ta b
accordi ng toalghai rtd ahd t tezdini Rgmplexr siked@a o Bgettien aitiTegramliatiorc OBpdersS | kg

admi ni sterin olytv%ylgﬁml schBsQe %tlﬂfanﬁg%gg% r eﬁotd’mr%ﬁ )Hal[}br@?ﬂ?\ﬂt aﬁtts. such as

suni pet ron, maceut | cal acce e Ssa ereo
ef f ect i vd5i nmegnesumiparate, seride Rudesyifata and talc geeeoftar vasy viefyfor tbleiting wr@ses

wherein the 8didadinpssaioes of alsRHienypRmdyla@abélethphafedias fiRrn gaiRE chfsuls, Predsigaapt i
a2 adr enet 91 flefSERIAL ARLATRILS hohe 2,33 RNRADEL & 90 ANAHLLE: LEGRPT O

agoni st . energi c receptor
| i gand t hat pajyedvign® yasgols s Wh@ﬂeé%@l-ﬁt iSUSPaISICRE r &séer ofligirs: @eee sedied afet @i st

or a post synagHhihiStrafen, ask Gétﬁé gigeedreatcma,t Bk BAIBIAES With I&ioud sREEHTRCE V&AL
conposi t| 8n gé:e%%r dllorrllﬂg antte? or éyes ahd, V&g Eeesmra]d tem%l& %ng%%/grns%sgengmg agents as well,
together with such diluents as water, ethanol, propylene glycol, glycern and various like
combinations thereof
For parenteral administration, solutions of a therapeutic agent in either sesame or
peanut oil or in agueous propylene glycol may be employed The agueous solutions should be
25 suitably buffered if necessary and the liquid diluent first rendered isotonic. These aqueous
solutions are suitable for intravenous injection purposes The olly solutions are suitable for
Intraarticular, intramuscular and subcutaneous injection purposes The preparation of all these
solutions under sterile conditions is readily accomplished by standard pharmaceutical techniques
well known to those skilled in the art
30 The following example is intended only to illustrate the invention, and not to be
interpreted as limiting its scope.
Example
The behavioral effects of administration of sunipetron on parkinsonian score in MPTP-
(1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine) treated monkeys was determined The
35 methods employed are described in Greenemyre et al , supra and Klockgether et al , supra.
Briefly, parkinsonian monkeys were administered 0.5 mg/kg or 10 mg/kg of
sunipetron and the severity of parkinsonian symptoms was rated at each of 4 time points after
drug administration as compared with administration of a control solution (“Vehicle")
Parkinsonian scores obtained from the study are shown in Figure 1 Combined with
40 the estimates shown for plasma levels of the compound following administration, the data
demonstrate that the maximum reduction in parkinsonian score was attained at plasma levels



receptor ligand that is enployed is a presynaptic a2 adrenergic recép?[ MAR 2003
ant agoni st or a postsynaptic a2 adrenergic receptor agonist. 17 A
pharmaceutical composition according to claim@8, wherein the a2 adrenergic
receptar ligand that is enployed is a presynaptic a2 adrenergi c receptor

ant agoni st or a postsynaptic a2 adrenerghg receptor agonist.
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3. A use of a D2 receptor agonizing agent, or a pharmaceutically acceptable salt

thereof, in combination with a 5HT 4 receptor agonizing agent, or a pharmaceutically
acceptable salt thereof for the preparation of a medicament for treating Parkinson’s
disease in a mammal, wherein the two foregoing active agents are present in amounts

such that the combination of such agents is effective in treating Parkinson’s disease.

4. A pharmaceutical composition for treating Parkinson’s disease in a mammal,
comprising: (a) a D2 receptor agonizing agent, or a pharmaceutically acceptable salt
thereof; (b) a 5HT, receptor agonizing agent, or a pharmaceutically acceptable salt
thereof; and (c) a pharmaceutically acceptable carrier; wherein the foregoing two active
agents are present in the composition in amounts such that the combination of such

agents is effective in treating Parkinson’s disease.

5, A use of an a; adrenergic receptor ligand, or a pharmaceutically acceptable salt
thereof, in combination with a D2 receptor agonizing agent, or a pharmaceutically
acceptable salt thereof, and also in combination with a 5HT,4 receptor agonizing agent, or

a pharmaceutically acceptable salt thereof for the preparation of a medicament for treating
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receptor agonizing agent, or a pharmaceutically acceptable salt thereof; (c) a 5HTqa
receptor agonizing agent, or pharmaceutically acceptable salt thereof, and (d) a
pharmaceutically acceptable carrier; wherein the foregoing three active agents are present
in the composition in amounts such that the combination of such active agents is effective
in treating ADHD.

7. A use of an a, adrenergic receptor ligand, or a pharmaceutically acceptable salt
thereof, in combination with a D2 receptor agonizing agent or a 5HT 4 receptor agonizing
agent, or a pharmaceutically acceptable salt thereof for the preparation of a medicament
for treating ADHD in a mammal, wherein the foregoing two active agents are present in
amounts such that the combination of such active agents is effective in treating ADHD.

8. A pharmaceutical composition for treating ADHD in a mammal, comprising: (a) an
a, adrenergic receptor ligand or a pharmaceutically acceptable salt thereof; (b) a D2
receptor agonizing agent or a 5HT 4 receptor agonizing agent, or a pharmaceutically
acceptable salt thereof; and (c) a pharmaceutically acceptable carrier; wherein the two
foregoing active agents are in the composition in amounts such that the combination of
such agents in the composition is effective in treating ADHD.

9. A use of a D2 receptor agonizing agent, or pharmaceutically acceptable salt
thereof, in combination with a 5HT, receptor agonizing agent, or pharmaceutically
acceptable salt thereof for the preparation of a medicament for treating ADHD in a
mammal, wherein the foregoing two active agents are present in amounts such that the

combination of such active agents is effective in treating ADHD.

10. A pharmaceutical composition for treating ADHD in a mammal, comprising: (a) a
D2 receptor agonizing agent or a pharmaceutically acceptable salt thereof; (b) a 5HT 4
receptor agonizing agent or a pharmaceutically acceptable salt thereof; and (c) a

pharmaceutically acceptable carrier; wherein the foregoing two active agents are present

17 MAR

10968S& ()-10 10% & ()-!

2003
(



10z’ 10z4! 10%& ()-JSAEbC ' ! 109%& ()- 109%& ()- ' 109%& ()-f 17 MAR 2003

nMLO%&' ()-3!'10%& ()-S!'10%& ()-- SAddEbC! ' Y+! 109%&' () - F(m

109%&' ()-& 109 ()-3% 109%& ()-3"m 109& () -

1'10%&' (,) - +X. dEDC!H ' Y+! 109& () - 4nl0%&' ()-3! 109& () - 1! 10%& ()-.mlO%& ()-,! 10%&
"()- Normal" "Heading 13]c" "Heading 23]c" "Heading 33]c" " Head| ng 43] c"

"Headi ng 53] c¢" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A

" Def aul t i EHe Hed Qltlon in amounts such that the combination of such agents mt e composition
Font 2\ #. BB3Q th S " Abcdel @ &z +O0R2 S8 T8SARISPS, X0 GK* Shx} 62

S. f ghi j kligkdgsgyeindteaing APHD6 Ti nes New RormanAri al Couri er Nevx/' h" Root
Ent ryWwordDocunent d& ! "#3UR () *+, - /0123456789

<=>?@\BCDEFCH JKLMNOPOQRSTUVWWYZ[\ ] *_" abcdef ghi j ki mmopgr st uvwxyz{| } ~
11. A use according to claim 1 of treating Parkinson's disease in a mammal.

comprising administering to a mammal in need of such treatment an amount of sunipetron,
or a pharmaceutically acceptable salt thereof, that 1s effective in treating Parkinson's
Disease.

12. A use according to claim 1 of treating ADHD in a mammal, comprising
administering to a mammal in need of such treatment an amount of sunipetron, or a

pharmaceutically acceptable salt thereof, that is effective in treating ADHD.

13. A use according to claim 1 of treating microadenomas in a mammal, comprising
administering to a mammal in need of such treatment an amount of sunipetron, or a
pharmaceutically acceptable salt thereof, that is effective in treating microadenomas.

14. A use according to claim 5, wherein the o, adrenergic receptor ligand that is

employed is a presynaptic o, adrenergic receptor antagonist or a postsynaptic o,
adrenergic receptor agonist.

185. A use according to claim 7, wherein the o, adrenergic receptor ligand that is
employed is a presynaptic o, adrenergic receptor antagonist or a postsynaptic o,
adrenergic receptor agonist.

16. A pharmaceutical composition according to claim 8, wherein the o, adrenergic
receptor ligand that is employed is a presynaptic o, adrenergic receptor antagonist or a

postsynaptic o, adrenergic receptor agonist.

17 A pharmaceutical composition according to claim 8, wherein the «, adrenergic
receptor ligand that is employed is a presynaptic a, adrenergic receptor antagonist or a

postsynaptic o, adrenergic receptor agonist.



