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L- dopa (I evodopa; L-3,4-di hydroxyphenyl al ani ne) or

dopani ne agoni st treatnmentz1~The present invention al so
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in theesubstamtenigresdectionmad theybraged first |ine of treatnent

for Parkinson's is the adm nistration of L-dopa

(l evodopa). This may be adm ni stered in conbi nation
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antagiohists; tar sxamplataedaniidine, larelep altemdtive tratmetebetithese have
beerqm&qg}% BtV Nt Pé‘i&{g @rye! op dyskinesia within 5
years. e causes o opa i nduced dyskinesia are
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slowing the conversnon of L—dopa to dopamine in the blood stream. However, long

term use of L-dopa causes involuntary movements (dyskinesia) as a significant side
effect. In fact, at least 40% of Parkinson’s sufferers treated with L-dopa and a
peripheral decarboxylase in hibitor develop dyskinesia within 5 years.

The causes of L-dopa induced dyskinesia are currently unknown. |t is thought that a
priming phenomenon occurs which causes the abnormal movements associated
with dyskinesia. The therapeutic strategies for treatment therefore involve both
preventing this priming process from occurring, as well as avoiding the expression of
dyskinesia in patients where priming has occurred. Possible treatments which have
been employed include opioid antagonists (e.g. naloxone) and agonists (e.g.
morphine), alpha-2 adrenoceptor antagonists (idozoxan, fipamezole), 5-HT1a
receptor agonists, 5-HT2a/c receptor antagonists, cannabinoid receptor agonists
(e.g. nabilone), magnesium sulphate, 3,4-methylenedioxymethamphetamine

(ecstasy) and levitiracetam.



dyskinesia in patients where primng has occurred.
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agoni st. Three forns of nitric oxide (NO synthase are

known, nanely neuraonal NO synt hase
Three forms of nitric oxide (NO) synthase dre known, nhamely neuronal NO synthase

(nNOS), inducible NO synthase (iNOS), and endothelial cell NO synthase (eNOS).
All three forms of the enzyme are available commercially as biological reagents. A
selective inhibitor of NNOS is one having a lower IC50 against nNOS than against
both eNOS and iNOS. Suitable assays for determining the IC50s of a given NOS
inhibitor against the three forms of the enzyme is described in Bredt et. al. Proc. Natl.
Acad. Sci. USA, Vol 86, pp 9030-9033, November 1989 (for nNOS); Pollock et. al.
Proc. Natl. Acad. Sci. USA, Vol 88, pp 10480-10484, December 1991 (for eNOS);
and Mahmoud et. alo. J. Biol. Chem. Vol 204, No. 33, November 25 1989, pp 19654~
19658 (for INOS). The source of the NOS enzyme used in these assays is not

critical, and mouse, rat bovine or human enzymes are typically used. Preferably the
determination of IC50s for the purpose of establishing NNOS selectivity is made

using enzymes from the same species, preferably human.



(nNOS), inducible NO synthase (i NOS), and endot hel i al

cell NO synthase (eNOS). Al three forns of the enzyne
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sel ective inhibitor of nNOS is one having a | ower |C50
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hereinhi bi t or may be one which does not on its own,
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agoni st, represent an effective treatnment for the
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disability versus tine grrin of the same five .
Figure 2 depicts the results of testing the NOS inhibitor LPA in the marmoset animal

model described below in the Reference Example.
Figure 2(a) shows the motor activity versus time (min) of Examples 2, 6 and
7.
Figure 2(b) shows the motor disability versus time (min) of the same
Examples.
Figure 2(c) depicts chorea versus time (min) for the same Examples.
Figure 2(d) depicts dystonia versus time (min) for Examples 6 and 7.

Figure 3 depicts the results of testing the NOS inhibitor 7-NI in the marmoset animal
" model described below in the Reference Example.

Figure 3(a) shows the motor activity versus time (min) of Examples 2 and 8.
For the same Exampiles, Figure 3(b) shows the motor disability versus time
(min),

Figure 3(c) depicts chorea versus time (min) and Figure 3(d) depicts dystonia



Exanpl es. Figure 1(c) depicts chorea versus tine (mn)

for Exanples 2 to 5. Figure 1(d) depicts dystonia
woeesisg7stime (min) for Exanples 2 to 5. Fi gur eP@I/GB2006/000583

depicts the results of testing the NOS inhibitor LPA

in the mar moset ani mal nod&T described below in the

Ref er en E(}@ngl e. Fi gure 2(a) shows the notor
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LPAbel ow i n the Reference Exanple. Figure 3(a) shows the
notor activity versus tine (mn) of Exanples 2 and 8.
For the same Exanples, Figure 3(b) shows the notor
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Exameleults of motor function tests using L-NAME and LPA.
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Figure 6(d) shows the results of dystonia tests.

‘Figure 7 shows the results of testing the eNOS inhibitor L-NIO in the marmoset
animal model described below in the Reference Example.
Figure 7 (a) shows the locomotor activity results for the tests with L-NIO
Figure 7(b) shows the motor disability results for the tests with L-NIO,
Figure 7 (c) shows the chorea results for the tests with L-NIO, and
Figure 7 (d) shows the dystonia results for the tests with L-NIO,

Figure 8 shows the resulits of testing the iNOS inhibitor 1,3-PB-ITU in the marmoset
animal model described below in the Reference Example.
Figure 8(a) shows the locomotor activity resulfs for the tests with 1 3-PB-ITU
Figure 8(b) shows the motor disability results for the tests with 1,3-PB-ITU,
Figure 8(c) shows the chorea results for the tests with 1,3-PB-ITU, and
Figure 8(d) shows the dystonia results for the tests with 1,3-PB-ITU

Figure 9 shows the results of testing the iINOS inhibitor S-(2-amfnoethyl)-lTU in the
marmoset animal model described below in the Reference Example.
Figure 9(a) shows the locomotor activity results for the tests with S-(2-
aminoethyl)-ITU
Figure 9(b) shows the motor disability results for the tests with S-(2-
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partially preventing such dyskinesia, or reducing the incidence of such dyskinesia. In
particular, preventing such dyskinesia includes preventing or reducing the

expression of such dyskinesia in mammals primed for dyskinesia.

The invention is particularly useful against dyskinesia induced by L-dopa. In the
context of the present invention, dyskinesia induced by L-dopa is dyskinesia which
occurs during, or following, administration of L-dopa. Dyskinesia induced by a
dopamine agonist is dyskinesia which occurs at the during, or following,

administration of a dopamine agonist.
The present invention is useful for the treatment of mammals, in particular humans.

The class of agents whose mode of action is selective inhibition of neuronal NO
synthase is a known class, whose numbers are constantly being increasing as
research and development of the class continues. Any pharmaceutically acceptable
agent having that mode of can be used in the present invention. Competitive, non-

competitive, reversible and irreversible inhibitors are suitable.

Selective inhibitors of NNOS are found amongst L-arginine analogues, thiocitrullines,



mar noset ani mal nodel described below in the Reference
Exanple. Figure 10(a) shows the | oconbtor activity
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L- dopa or a dopam ne agonlst In the context of the
present invention, preventing such dyskinesia includes
partially preventing such dyski nesia, or reducing the
i nci dence of such dysklneS|a In particular,
preventing such %éy ﬂﬁf 3 i ncl udes preventing or
reduci ng the expresgiyg %zmsuch dyskinesia in manmal s
primed for dysklgekya he invention is particularly
useful agai nst,ilyskiNesi a}i nduced by L-dopa. In the
context of the present inyention, dyskinesia induced
by L-dopa is dyski nggHaCph Zm;st during, or
foll ow ng, adm nistratien L-d . Dyski nesi a
i nduced by a dopami ne agon(Céty)y s dysklneS|a whi ch
occurs at the durlng Ry follomnng, adm ni stration of
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sele@tﬂdp‘elm alkyk substitiied alkylchyinakyelkyle webstititied hydifvixipalkydr s
amirgtgrfag%;%ntdastgﬂtuféﬁla%ﬁééﬂ?yl HB'EHt.Bét OJ 3 sgIE th%'\eflct))? are found

I'ni ne anal’oques, |00| I hes, i ndazol e
derivati ves, an1noguan|d|ne derlvatlves and thloureas

WhPR, RXH Rk g?duprgrtar QIoRR7E! ol grdlp), the alkyl group is typically a
straight or branched C;-Cg, preferably C4-C4 alkyl group. Typically, when Ry is

substituted alkyl it is aminoalkyl or hydroxyalkyl. Preferably, R, is H or aminoalkyl.

Typically, when R; is an alkyl group or a substituted alkyl group, the alkyl group is a
straight or branched C4-Ce, preferably C4-C,4 alkyl group. The alkyl group may also
comprise a 5- or 6-membered cycloalkyl group within the alky! chain.

Typically, when R; is substituted alkyl, the substituents are selected from amino
(NH,), hydroxy, C4-C4 alkoxy, C4-C, alkylamino, ~-CONH,, -CONH(C,-C, alkyl), -
COO(C4-C4 alkyl), phenyl, pyridyl or phenyl substituted with C,-C, alkyl. Preferably
R: is alkyl having at least a hydroxy and/or amino substituent. More preferably, R, is
a primary, secondary or tertiary, linear or cyclic, aminoalkyl group.

In one aspect of this embodiment, X is CH and mand n are 1. In this or other



In one enbodi nent of the invention, the nNGCS inhibitor
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selected fromO and 1, and at | east one of mand n is
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cycl oal kyl group wthin thR,al kyl chain. Typically,
when R2 is substituted al kxll , the substituents are
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CO(C1- 4 al k i dyl or phenyl
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having at | east a hydroxy andl':llo ami no substituent .
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Examples of nNOS inhibitors in accordance with this embodiment are depicted in

Figure 7. Compounds according to this embodiment can be prepared in accordance
with the techniques set out in VVO 2005/026111.

In a further embodiment of the invention, the NOS inhibitor is a nitroargenine
analogue of the formula

R, )\/\/N NHNO,
N \”/ |

H
NH
wherein R; is H, C4-Cg alkyl or prolinyl and R, is a group X-R; wherein X is -C(O)—, -
C(O)-NR4- or -CH-NRy-; Rs is H, a C4-C; alkyl optionally substituted with one or more
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al kyl , am noal kyl, substituted am noal kyl
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substituted am noal kyl noieties; or a salt thereof
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Examples of NOS inhibitors of this embodiment include N-(4S)-{[4-Amino-5-(3-
amino)phenylamino]-pentyl}-N'-nitroguanidine, N-(4S)-{[4-Amino-5-(4-
amino)phenylamino]-pentyl}-N'-nitroguanidine, N-(4S)-{[4-Amino-5-(2-
amino)phenylamino]-pentyl}-N'-nitroguanidine, N-(4S)-[4-Amino-5-(2-
aminobenzylamino)pentyl]-N’'-nitroguanidine, N-(4S)-[4 -Amino-5-(3-
aminobenzylamino)pentyl]-N'-nitroguanidine, N-(4S)-[4-Amino-5-(4-
aminobenzylamino)pentyl}-N’-nitroguanidine, N-(4S)-{{4-Amino-5-(2-
aminophenyl)ethylamino]pentyl}-N’-nitroguanidine, N-(4S)-{[4-Amino-5-(3-
aminophenyl)ethylamino]pentyl}-N'-nitroguanidine, N-(4S)-{[4-Amino-5-(4-
aminophenyl)ethylamino]pentyl}-N'-nitroguanidine, N-(4S)-{4-Amino-5-[(2-



sel ected from-NH2 and -CONH2. When X is -C(O-, the
pyrrolidinyl group is typically linked to X via the N
w@t@amshen X is -C(O-NR4- O -CH NR 4- |, the PCT/GB2006/000583
pyrrolidinyl group is typically linked to Xvia a C -
atom When R3 is (CH2)n- pyPTdyI nis preferably 1 or

2 and the p rid roup is preferabl4y unsubsti t ut ed.
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nitroArgKIB)-CH(BORF, P@ )M, and L-nitroAr, |\? -NH-CH(CON H,)~(CHy)4~NH..
anm nophenyl ) et hyl ami no] pentyl } - ni t roguani di ne,

N-(4S)-{4- Am no-5-[(2-am nonet hyl ) phenyl am no] pentyl } -
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at ledét OAS) |s)|{eﬁerAb’lyra:n’Jne5N1‘7 -8itroArg or other unnatural amino acid residue. The
unna&r? %&ﬁl‘l{lﬁa le%rgp}ellgca%cy at} elg\r her {Hetl\i O&L@qlerdn%ﬂ% of the
dipetidieramed ha)ﬂ be heelylleaﬂlerm}]qmé.mwngurmeml thraggeferretl aspect of this
embéﬁi;&%ﬁ, fﬂ%ﬂhﬁ ? Yﬁ\*{l"d nlwt?o@é% a m ad'lomaer p referred aspect of
this embéotﬂmfl tl#erCFtenﬁn@I(rpqudueller"SD nitroArg. In either case, the second
amln\éll_a)fggn%}%r]amI'Lég]a@e—ﬁ-%l)gﬁﬂglJnH iiffs%éjé\mirgi Where there is only one
unnajurainemind dadiesihientngl dthadresidye cayulzenanli medyral amino acid
residb'é.( ﬁe’é‘cﬁéﬁggﬂﬁé éérl; él%b @ériri\ gﬁﬁb’r%ﬁe D- or L-configuration. The

dipeptide can be in the form of an ester, an amide, or other peptidomimetic group.

Examples of the unnatural amino acid residues include nitroLys, ornithine (Orn), 2-4-
diaminobutanoic acid (Dbu), 2,3-diaminopropanoic acid (Dpr) and substituted
arginines. The substituent group on Arg is preferably a C4-Cs alkyl or C,-Cg alkenyi
group. The substituent group can be linear, branched or cyclic. A preferred
substituent group for Arg is C4-Cg alkyl.
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I n anot her preferred aspect of this enbodi nent, the
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on Arg is preferably a O C 6 al kyl or C2-C6 al kenyl
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erred substituent grou

Ap
diarainobisyeg 764 (0o FEaPEs of RaaseripRRieD Moluded -nitoArg-L-Dbu,

L-nrﬁﬂh@dbfmﬁﬁ D-RiffGARLIRERL] BADBR IR} dPrg a0-OW:DirtF @nd D-
resi due and Phe. Di peptides having L-nitroArg af the

nitrg@rgdyrlibthus and methyl ester dipeptides containing a D
amno acid are preferred as they are selective
ef erred dj peptj des

i bitors of ecially, pr
In e s Red o %mBszﬁ‘l@e S eiEedide confties phe NrifigAgg residue
and an amino-substituted proline residue coupled to the N or C, preferably the N,
terminus of the N-nitroArg residue. Preferred such dipeptides include L-nitroArg-4-
amino-Pro, in particular 4N-(L-nitroArg)-L-trans-4-nitroPro and 4N(L-nitroArg)-D-

trans-4-nitroPro.

The dipeptides described in this embodiment can be prepared by methods well '
known to the skilled person, for example as described in US 6,274,557 or US
6,803,486.

In a further embodiment of the invention, the NOS inhibitor is an amidine. Examples
of suitable amidines include N-(1-iminoethyl)-L-ornithine, N-(imino-3-butenyl)-L-
ornithine, N-(1-iminoethyl)-L-lysine, 2-amino-6-(1-imino-2-fluoroethylamino)-4,4-



L- ni tr oArg-L-Phe, L-nitroArg-L-Phe-QOw,
L-ni tr oAr g- L- Phe- OV, DnitroArg- D Phe-QOw,
w@2@he8157ni t r oAr g- OMe, L- Phe-D- nitroArg- Ove, 0PCT/GB2006/000583
D- Phe-Dni troArg- Ove. Further Exanpl es of dipeptides
that contain nitroArg and—Phke include
L- Phe-L-nitroArqg, L-Phe-L-njtroArg-Ove, . .
dioxa-ithiobaIanS PHENEh{EnpRehyRtiepVdReeiamisiae, N-(3-
(amlinaéthyl&%a?%c%lt@m@h@, NPs-arhineetyhoBha)abétasidine and N,N-
D- Phe- D- ni _r_oAr%. In angiher. as%ﬁcé of bhl S .. dN
(1.3=hepaiRisamidinge Of fhsap -t @rangmethlaphe B aserAgcling,apd N-
(imi£8-BLikHyNorhithife hictadcgtivadr ANOSCand aresdodrdingly prsferred.
than NwnitroArg or Phe. Especially preferred such
peptides are wL-nitroArg-L-Lys,
In aNfurthat bEsEdt of e drbddiméntgthe INQY rhididpisna compognd of formula
‘D-Lys-I1ST-D-nitroArg, L-H s-N-D-nitroArg,
NwLnitroArg- DA u, NwD-nitroArg-L-Ser, and
Nw- L- ni tr oArg- D- Asn, Nw L-ni troArg-L-Dpr,
Nw-nitroArg-L-On, NwNHnitroArg-D On,
L- Dou-NwD-nitroArg, LEOrn Drni troArg and
DOrn-I\Ivv-DnitroHr()%C reféra t he Nwnitroarginine
IS L-Nwnitroargini‘ne. In andther aspect of this
enbodi nent, the dipeptide coMBins N-nit roArg and 2, 4-
wheskieim Ry ity INHCldeordCH D eferably i) aad éf is +GEs@H=CH-, phenyl or

i [ L Ngl - i =1 - Dhu Ay -
pheB Bz Mgl s it St Pokiplt s fleh sl ity M
in ttaachbbre farowieg- L-Dbu. I n a further aspect of this
enbodi-nent, the dipeptide contains one N-nitroArg
resi due and an am no-substituted proline residue
In ac furhles dspesct ohthigembodimepy bred@H inhil #er ija coppripg; of fgrmula
the N-nitroArg residue. Preferred such dipeptides
include L-nitroArg-4- amno-Pro, in particular
AN-(L-nitroArg)-L-trans-4-nitroPro and
AN(L-nitroArg)-Dtrans- -nithoPrqq The di pepti des
described in this GFQN i f Ejgébb prepared by
nmet hods wel |l known t& the skill person, for exanple
as described in US 6,274,557 orvUS 6, 803,486. In a
whetngin Reis furanytiomibiophenyl eneAiispieivl on, the NOS i nhi bitor
is an am di ne. Exanpl es

The amidines of this embodiment can be produced in accordance with technidues
knowvn in the art and some are natural products. Further techniques for producing
the amidines of this embodiment are discussed by Lee et al (Bioorg & Med. Chem,
1999, 7, 1097-1104).

In a further embodiment of the invention, the NOS inhibitor is a pyrazole derivative of

formula
HN /N
AN
J
Ri=N 2
H R

wherein R, is H, C4-Cg alkyl, C3-Cs cycloalkyl or phenyl, R, being unsubstituted or



of suitable am dines include

N-(1-im noethyl)-L-ornithine,
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-im noet hyl)-L-lysine, 2- amlno 6-(1

-i mi no- 2- f I uor oet hyl ani noy14; 4- di o>co- 4-t hi ohexan0| c
sut?sg.ﬁ% &tg%nga%;ﬁnm%g;%gé@a%r%%l@)c? Sr;r 2d énnde in the c%se that R, is
phdhy, S(Cwmpgmbmmmgengyi)acet am di ne and N1N-

(1,3- enzyl)b| sam di ne. O these,

N- ( 3- (am nonet hyl ) phenyl ) acet am di ne and N
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and are accordingly preferred. In a further aspect of

this enbodi nent, the NOS inhibitor is a conpound of
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(Bioorg & Med. Chem 199Q 7, 1ffY -1 104). In.a
further enbodi nefmys of the |nvent| t he NOS i nhi bitor
is a pyrazol e derpvat| of fQPJN%h erein RL is H,
Cl- 6 al kyl, Cs3- cl o0k, or , Rl being
unsubstituted orSub tltuted wi th one or t wo
substituents sel &ted from NH2 and, in the case that
Rl is phenyl, (CH2)nNH2 wherein n is 1 or 2; R2 and R3

thyl, preferably

Wh%F%r gg%ﬁﬁ%@ﬂﬁg@ﬁ@%% ?tg?gg_nlsn this enbodiment of

the i nvention are those wherein R2 and R3 are H and
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each incorporated by reference herein in their ertireties.

Preferred nNOS inhibitors of this embodiment in clude those formula VIl

R,
0 \ (Vi)
N
Re NH,
wherein R and R? are selected, independently, From hydrogen, halo, hydroxy,(C+-C)
alkoxy,(C1-C,) alkyl, (C,-Cs) alkenyl, and(C,-C4,) alkoxyalkyl; and G is selected



amno acid of the fornmula wherein RL is H or phenyl
and nis 0, 1, 2, 3 or 4 . In another enbodi nent the
WO O&0873MT bi tor is one of those referred to i NPCEAMGB2006/000583
97/ 36871; WD 2004/073712; US provisional patent
appl i cation 60/057739; W098234919, and WO 98/ 24766
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anied,€Ct-Ea), alkoaxyeaeh@64) alkyldmioon hydr ogen, (C1-C7) al kyl,

tetrahydronapht hal ene and aral kyl, wherein the aryl
mpi ety of said aral kyl is phenyl or naphthyl and the

or B’ lapt Riforet, yodethes withitgnitrogertraawbich theyrate edachddae fr om
pirerafhe siRHERS, Bcflihe AR 9% ﬁ%“%ﬁeﬂq e
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substit'uents, that are selected, i ndependently, from
hal o, nitro, hydroxy, cyano, ani no, (Cl1-C ) al koxy,

ané%e“é% 's%)plp?ﬁr&fﬁ@'ﬁﬂéﬂdm@Eazgﬁdﬁf@darﬁ“pyfrr%hﬁihe hﬁ@@éﬁk%ald

h the nltrogent whi %are attached
azﬁlﬁwlafma gysteinp ravaptienally be sHpstiatag Wiy nepn raprﬁesqbﬁ?fgents
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containing f rs, from1l
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phenoxycarbonyl, and wherein the phenyl moieties of any of the foregoing
substituents may optionally bg substituted withh one or more substituents, preferably
with from zero to two substituents, that are selected, independently, from halo, (C;-
Cs)alkyl, (C4-Cs3) alkoxy, nitro, amino, cyano, CFzand OCFs; |

and wherein said piperazine, piperidine, azetid ine and pyrrolidine rings and said
azabicyclic ring systems may be attached to -(Cy-C,)alkyl-O- at a nitrogen atom of
the NR®R* ring or at any other atom of such ring having an available bonding site;
or G is a group of the formula A



azabicyclic ring systens may optionally be substituted
Wi th one or nore substituents, preferably with from
W@ 2006/08737T Wo substituents, that are sel ected, PCT/GB2006/000583
i ndependently, from (Cl- CB) al kyl, am no, (Cl-C6)
al kyl anmino, [di-(C -C 6) altyl] am no, phenyl
substituted 5 to 6 nenbered heterocyclic rings
contalnlng from1l to 4 ring nitrogen atons, benzoyl,

benzoyl benzyl carBony phenyl am nocar bonyl ,
phenyl & (SHeppxyEar bo(‘F;f'I"z pand wherein the

phenyl efies of any o e foregoing s{(Mstituents
may optionally be substituted with one or nore
substituents, preferably FHpef Tom zero to two
substituents, that are sel ected, 1ndependently, from
hal o, (Cl- C3)al kyl, (C1-C3) al koxy, nitro, am no,
wheh¥inPis rﬁil%g%n@ndzl—pﬁﬁé%zera&d oMol & Fers forik, VP tardeshd p is
ridine, azetidine and pyrrolldlne rings and said
Ze”gfgﬁ 3 Pic ring systens may be attached to -(C
0-C4)alkyl-O at a nitrogen atom of the NR3R4 ring or
t any .ot om of. suc aV|n vai |l abl e ..
and3indtPi e PR SPefind 5 dsplsest Ry Bt AR b shaprety
be éplagedmithogen or CH, nis zero o r one q IS zero,
one, two or three and p is zero, one or two; and

wherein the anNno pi peridine ri picted in
structure | @bove| may optigpnal Iy pe repl aced with and
t he pharma [ éwgcceptabl & uch
conpounds. h pr rred nNOS Y4 nhivbi t oNE2useful in

thi s enbodi nent are conpounds of formula (VI) wherein
Rl is selected fromnethyl, ethyl, propyl, butyl,
and tae phapydceuticalp absdptaiyalts bisuchlcompeuhdxy, et hoxy,
and propoxy; R2 is selected from hydrogen, nethyl,
et hyl, propyl, butyl, isopropyl, 1-methyl propyl,
Oth2r pm‘ér;écmms inhiltitoksutisgful imihis ermpodiatdnd ays camgbynds PbXy ;
for two or three; R3 and R4 are sel ected,
W“HEZ% ndently fromR7 ; phenyl ; 5 or 6 nenbered
. R1.
R, —
N— (CH,),, S/ )
R, N
R, NH,

wherein R' is selected from methyl, ethyl, propyl, butyl, isopropyl, 2-methylpropyl, t-
butyl, methoxy, ethoxy, and propoxy;

R? is selected from hydrogen, methyl, ethyl, propyl, butyl, isopropyl, 1-methylpropyl,
2-methylpropyl, t-butyl, methoxy, ethoxy,, and propoxy;

m is one, two or three;
R® and R* are selected, independently, from R ; phenyl ; 5 or 6 membered

heteroaryl containing from 1 to 4 hetero atoms independently selected from O, N, and
S; and straight chain or branched (C-C°) alkyl substituted with from 1 to 3



heteroaryl containing from1l to 4 hetero atons
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area:rpﬁlooalmadém,demlﬁ d“ubbiltetedlwm'dgﬁm 1 &b@substitwknislinddpepdently
t I
soliig PoRRRC R et o2y B s Peinge G S oPRrBL Y Ehlidne 1
or2 doWMeeetrlpEtbmmtst oms in addition to said nitrogen
atom which optional heteroatons are sel ected

i ndependently fromQ, S, and N, wherein said
or Reangt BE yrd ¢annetted, Wit the dittogeR3tam tio Rehiah they aneadtiaghed to

foni’\l’ésf Q} $ %Jn%éﬂa@héﬁg?b%gclig rfﬁ% wlich ggfndt?’is{:)’l iQ Hﬁ% cg{;e\ il’:‘&npnses

IC rings se depen
fromuqmgsto dirge Hn@teewajamg irpadditian tnggld nihiegen aﬁoanmqh qrtiega!

het\%ﬁﬁﬁcﬁn%‘%é SAEQ9 m@éﬂéﬂﬁ ‘ﬁw#orﬁgj &, gq{dqqocycl ic ring; or

eterocyc IC ring torme R3 and R4 is
optionally fused to forma fused or spiro ring system

whéreth €hid hERr&eyBRIRRY ﬁﬂné‘cﬂﬁypﬁc%ﬁ R€th6\§hllW1=l fuBed RAORR a

one or two carbonatons wth said eterocyclic r|n
fusgf Engsysteiiswth ene AP gramaiy rgg@§tsek%ct%'ﬁﬁaﬁ>wq§ﬁﬂx Eoms

berZeR8 rFﬁEQJ‘éﬁH $etedddtomBes FMQ?; ﬁ/ﬂlcﬂ deth ti© ANEd sifaré hikd carbah d
optional aromatic rings, sai d optional carchycl

stoneh Said NEBERFYBIRTSh AT Wich REte e o g by RO and H'Gs

optﬁMBﬁ)‘ fulsel eslfopntdubePER shirb@ing s%tbﬁntiid élslfd 8 membered
sel ected from RVO

carapwf § g whigh (BRTREPNR PG SRON atoras it Seitetergpvoic ing
wh&reaﬂ%(uegd of Q}Ser:ﬁ')g Sisteris @ptdiv0phd y5 s sherhbdred Wit h

and wherein said heterocyclic ring, said optional aronnatic rings, and said optional
carbocyclic ring, are each optionally and independently substituted with from 1 to 3
substituents independently selected from R®,-0O~(C-Cs alkyl)-R°®,-S-(C4-Cs alkyl)-R®,
straight chain or branched (C;-Cs) alkyl optionally substituted with R®,-C(=0)O-((C+-
Cs)alkyl), 3 to 6 membered cycloalkyl, phenyl, benzyl, and 5 or 6 membered
heteroaryl ; wherein said 6ycloalkyl, phenyl, benzyl, and heteroaryl are independently
optionally substituted with from 1 to 3 substituents independently selected from R®;

RS is selected from R®, straight chain or branched (C; -Cs alkyl), -(C+-Cs alkyl)-R°, and
5 or 6 membered heteroaryl optionally substituted with 1 or 2 substituents
independently selected from R®,-NR’R®, straight chair or branched (C4-Cg) alkyl,
and(C4-Ce) alkyl-R%; :



C 6)alkyl), 3 to 6 nmenbered cycl oal kyl, phenyl,
benzyl, and 5 or 6 nenbered heteroaryl ; wherein said
wey@bosiskyl , phenyl, benzyl, and heteroaryl arBCT/GB2006/000583
[ ndependently opt i onal | y sy&stltuted with from1l to 3
substituents independently-selected fromR5; R5 is
sel ected fromR6, straight chain or branched (Cl1L -C6
al kyl), -(G-C 6 alkyl)-R6, and 5 or 6 nenbered
R® idsdlested frdm opiR’andl-8yR'subst i tuted with 1 or 2
substituents independently selected from R6, - NR7RS,
strai ght chain or branched (Cl-C6) al kyl, and(C 1-C6)
R’ lsaéédgdted?frﬁmRBI argl stelight thainfor branclﬁbd?{me(ml aH<$+ €7g. mi&thylsethyl,

propgl‘e Ts% 5%8@{' I,q?q?l%llﬁrph)ai Q—Methg&??ﬂll, 5’ %ergg d3 gn%}hy)f%tyl

1,2- mm@hwpdomyhpyn 1-ammmyugutm o;pi»phallﬁcdmﬂrysln,g ’penzydbuble or triple

= I I .
bords 2Rl RSt 197 LR BB o pheed (GrCy litigng
phamacepiigsily mu@blmsm&resf sel ect ed fromH and

strai ght chain or branched (CrC 6) al kyl; and

phar maceutical |y acceptable salts ther eof . Ot her

Othqfrréﬁféﬁﬁémmhlbimf% usefulgn thisembodimentars thaoliowinnt

comPb&ndséhd mélr%a'ﬂlﬂaE&HEQIWE&eﬁt‘égletslaﬁé . pharnmaceutical l'y

acceptabl e salts: )&—%

6- [ @) ( NBmi-ymetbvAcazetifines) p-abu-erpethoxrehaayirysHEne
yiadindhich Hi‘a@theyﬂoﬂéﬂnﬁ striétlfeh hi as the follow ng

structure (b) 6-[4-(N,

N- di et hyl am nonet hyl ) - 5- et hyl - 2- net ho: xy- phenyl ] - pyri
di n-2- vyl aﬁi , Which has the followi ng structure (c)

(N- et hyaam nonet hyl ) - 5- et hyl - 2- net hoxy- phenyl ] - py
i n-2- yl aniNes, which hagythe fol lowing structure
1) (d)
4- (3-azeti oﬂxy) - B 2-met hoxy- phenyl | - pyridin
ylamrle whi cO-H# S gstrﬁure(e)

' hoxy- phenyl

]- pyrldl n-2- ylam ne/ V\,hi ch has he fol | ow ng
structure O her th¥a npl es of NOS i Mipi t ors that can be
used in this enbodi ment are

6- 4-
ridi
(11
6- [

[
I
-2

(b) 6-[4-(N, N-dimethylaminomethyl)-5-ethyl-2-metho xy-phenyl}-pyridin-2-
ylamine, which has the following structure

CH, OMe

\ (N
H,C NH,

(c) 6-[4-(N-methylaminomethyl)-5-ethyl-2-methoxy-phenyl]-pyridin-2-
ylamine, which has the following structure
H OMe

H;C—N

\ / (hn

H,C NH,



conmpounds of the formula wherein RL and R2 are
sel ected, independently, from (Cl-C6) alkyl,

w0 edocaknsdr onapht hal ene and aral kyl, wherei n t hBCHGBR006/000583
noi ety of said aralkyl is fhenyl or napht hyl and the
al kyl noiety is straight © "pranched and contains from
1to 6 carbon atons, and wherein said (Cl-C6) alkyl and
sai d tetrahydronapht hal ene and the aryl noiety of said
aralkyl may optionally be substituted with fromone to

subdt ¢ FaR e R o e B B ey R Uiy Sy

whldmaiastﬁefojlowlngmtmr:mrefl uoro, brono, iodo), nitro,
hydroxy, cyap o, amno, (Cl-C4) alkoxy, and (Cl-C 4)
al kyl am no, <1 Sor Rl and RZm form together with the
nitrogen t@ ch they @mMeattached, a piperazine,
pi peri di ne pyrrolidine ring or a n azabicyclic ring
containing from6 tg Nbers, from1l to 3 of

whi ch are nitrdéger - Of vvh|c(h/aﬁcarbon
wher ei n exanpl es of s Fegclic rings arethe

fol |l owi ng V\,heH& R3 and R4 are,ﬁ Iectedfrom

hydr ogen, ) al kyI phenyl apht hyI (C1- Co)

al kyl - ( O) HC( O) (C1- C6) al koxy- ( C=0) -

TR S ETRNGE Wy Y

ylan‘mye;iwbgénrhasrthe(«[t@wm Smlldtb]ﬂe R5 is selected from
hydr ogen, (Cl-C6) al kyl, phenyl , napthyl, phenyl-(C1

C6) al kyl - napht hyl (C r ~C6) al kyl -; and wherein
sai d pi perazine, piperidi S %md pyrorrolidine rings
may opti@nal T a-t\h one or nore

substituents,

substituents, selecte dependently, from ( Cl-C6)

al kyl am no, [dl(CrC 6)a yI]aﬁino phenyl substituted

5 to 6 nembered mtefocyclic ringNiggntaining froml

to 4 ring nltrogen atons, benzoyl, benzoyl nethyl,

benzyl car bonyl , phenylan1nocarbony| phenyl et hyl and

phamenes(arﬂpws)df NGB dnivibieore that che be heétyln thisieatbodBnart are
e fore90|ng substituents may optionally be su

°°m83¥r?0tgtﬁfi P W% ne or nore substituents,

zer C(\/l)o two

X Rio
R, =
N—(CH,),— (CH,), \ (VD)
R, N
Y
NH,

wherein R' and R? are selected, independently, from (C-Cq) alkyl,
tetrahydronaphthalene and aralkyl, wherein the aryl moiety of said aralkyl is phenyl
or naphthyl and the alkyl moiety is straight or branched and contains from 1 to 6
carbon atoms, and wherein said (C4-Cs) alkyl and said tetrahydronaphthalene &and
the aryl moiety of said aralkyl may optionally be substituted with from one to three
substituents, preferably from zero to two substituents, that are selected,
independently, from halo (e.g., chloro, fluoro, bromo, iodo), nitro, hydroxy, cyan o,
amino, (C4-C,) alkoxy, and (C4-C,) alkylamino;



preferably with fromzero to two substituents, that
are sel ected, independently, fromhal o, (Cl-C3) alkyl,
w@ Bioe8Byal koxy, nitro, am no, cyano, CF3 and EOF8B2006/000583
is 0,1 or 2; and each carbon of said (CH2)n can
optionally be substitut edlélth a substitutent R8; mis
0,1, or 2;. and each carbon of said (CH ) can
optionally be substituted with a substitutent R9; (Cr
or RCAha IRl fornd rivdetiidevididtha hilslgemeiiiich gl dreadtidchis, a
. selected from gheqél and napht hg/l_; El I,r}/éj aqd , 4
PipshRring, PIRpFidiRe gn RYRPIGing g o8 41 azahirygln ERRERITF) ngiogHp to 1
ring idrhiydrs, froph hax B of idhexy nitiash chyahdape Rest ahdhich Gre sarbibdy

B

and their syRfhesis

wherein R1 and R2 are sel ected, independentl N om
hyldg ogen, hal o, hydroxy, (Cl- C6)al koxy, (CrC 7¥al kyl,
(Ge- Co) al kenyl, and (C2-C 0)al koxyal kyl; and Gis

RSe ed from hydr ogenQ yly (Cl-C6) al koxy-
Cl- atkyl , am nocar bqnyl - - ¥l kyl -,
(Cl- | am nocar bonyIN I kyl-, di-[(C't
C3) i nocar bonylR(C r \&3)al kyl -, and N

(R3) (R4) (CO-C4) al kyl -, wherei ¥ R3 and R4 are sel ected,
wheireid &3 end &itary seléctedrfragchydipeen, (C+CeB)kyl, phenyl, naphthyl, (Cq-

Yo =bF! FRYEY-0 e =25d KYEoYWRSEBhD- ERD)-
G %i;gm@?ef@?o‘?f EFEHE IR iR oRERRRY, 00
. andt(RE M(HO) miieesity eaach B issplgmtedrindgneandredy, faa hydraognmad

0 a i j -

. : | Q%n‘?ﬁﬂ@’e, NPLRNINpRAHyE nbSthySenyl-(C-
(s g%&%;’a% Sgglgglret et rahydr orqagﬁf hgfen% I%md t He&é}lﬁ YHC:
Ce) aibyleand oapdil@ &84 may optional ly be substituted

wth fromone to three substituents, preferably from

zero to two substituents, that are selected,
andiwhesge saidminsiazing, pireniding andl pyrerroliies digs may aptpnally be
sub 8T8 withGhe et Indié K@¥sfituedRASrEfbraisly with ishrdrd & two
substituents, selected independently, from (C4-Cg) alkylamino, [di(C4-Cg)alkyl]amino,
phenyl substituted 5 to 6 membered heterocyclic rings containing from 1 to 4 ring
nitrogen atoms, benzoyl, benzoylmethyl, be nzylcarbonyl, phenylaminocarbonyl,
phenylethyl and phenoxycarbonyl, and wherein the phenyl moieties of any of the _
foregoing substituents may optionally be su bstituted with one or more substituents,
preferably with from zero to two substituentss, that are selected, independently, from -
halo, (C-C3) alkyl, (C4-Cs)alkoxy, nitro, amiro, cyano, CF; and OCF3, . nis 0,1 or
2: and each carbon of said (CHy), can optio nally be substituted with a substitutent
RS,

mis 0,1, or 2; and each carbon of said (CH=)m can optionally be substituted with a
substitutent R®; (C4-Cg)alkyl, aryl-(C4-C4)alky! wherein said aryl is selected from
phenyl and naphthyl; allyl and phenallyl;



or R3 and R4 form together with the nitrogen to which
they are attached, a piperazine, piperidine, azetidine

w@eoopP87150T | di ne ring or a saturated or unsat urBCEGB2006/000583

azabicyclic ring systemcontaining from6 to 14 ring
nembers, from1 to 3 of wHfch are nitrogen, from zero

to two of i.ch are aoxygen, the rest of which are
X apdy AR sdret St Brestne .o st mathopdev e R vcrgen
andeR'@id iirecpamkli:pyrrol i dine rings and said azabicyclic
ring systenms may optionally be substituted wth one or
nore substituents, preferably with fromzero to two
witrsthb provisecthatsR® ik abserd ivbes aliezéreindiRidepadsdenihen mfis 2eno.
(G -C6) al kyl, amno, (Cl-C6) al kylamno, [di-(CC 6)
al kyl'] am no, phenyl substituted 5 to 6 nenbered
Corhgdiewde of tdrinalarYihgre disziusad randghéir syntlesis désceribagl, in US Patent

) I .
6285 A0 RBE L A SREE S hoRSRE R pBS1m ang nsargated
herghdyoefessacbonyl , and wherein the phenyl noieties of
any of the foregoing substituents nay optionally be
substituted with one or nore substituents, preferably
with fromzero to two substituents, that are sel ected,
' , = Lkl z
Ot AOSTRTOIY hel GeTIseRt s Shiolierd eff ookl cl tomule
sai d pi perazine, piperazine, piperidine, azetidine and
pyrrolidine rings and $aid azabicyclic ring systens
may be attahcedG\o - (£ 1) al ks#=0- at a nitrogen atom
of the N R3R4 ring—c s at oniIxjy such ring
havi ng an avail abl e \& or a group of
formula A wherein Z isgitrog CH nis zero or
one, q is zero, one, twd or threeNdd p is zero, one
or two; and wherein the 2-am no piperidine ring
depicted in structure | above may optionally be
whareip|Rl@ad Rfiare selacted Hadepeadentlyefiom dwiirogere pakob hydrow, (G-
u o) I X aren;
Coftod (G CR S PR AORAG ko BB O S Serd s
selagied foon bydroges (Cneataliohdg-GrkelkayolCodr=atalieyl trrmiapearbgnyl-
| nee. _ Q i_S&_rtcrdl , the
i R o AR AtC EDMIMA PR G SR,
aminocarbonyl-(C4-Cs)alkyl-, and N (R*)(R")(Co-Cy)alkyl-, wherein R and R are

selected, independently, from hydrogen, (C,-C;) alkyl,tetrahydronaphthalene and

aralkyl, wherein the aryl moiety of said aralkyl is phenyl or naphthyl and the alkyl
moiety is straight or branched and contains from 1 to 6 carboh atoms, and wherein
said (C4-C;) alkyl and said tetrahydronaphthalene and the aryl moiety of said aralkyl
may optionally be substituted with from one to three substituents, preferably from
zero to two substituents, that are selected, independently, from halo, nitro, hydroxy,
cyano, amino, (C4-C4) alkoxy, and (C4-C,) alkylamino;

or R® and R* form, together with the nitrogen to which they are attached, a
piperazine, piperidine, azetidine or pyrrolidine ring or a saturated or unsaturated
azabicyclic ring system containing from 6 to 14 ring memberss, from 1 to 3 of which
are nitrogen, from zero to two of which are oxygen, and the rest of which are carbon;



or may be made by anal ogy with known nethods. The

i nhi bitor may be a pharmaceutically acceptable salt of
wWor@esm7above conmpounds. Suitabl e salts incl uPET/6&Ra0s/000583

wi th pharmaceutically acceg(g abl e acids, both inorganic

aci ds such a s hydrochl ortey~ sul phuric, phosphori c,

di phosphoric, hydrobromic or pitrigc aci.d and orl%anl.
andgiiorin SAEHPIGS g o His e ne A< ETollar figs a1 Sa
aza@i%%‘cﬁé hin@’sly&ﬁﬁ%! rﬁéW@ptatihdhaw @é[ élfqbstim\giitmonéi@ﬂh?r@,sub_stituents,

net hanes onic, e nesu ni c en nesu onl c.or
preftab g B A3Hb 1 0 ALPAtSb oYy SSREGan B RS R o/ ol
(CrOh @Wﬁé@mhb,q&ldqe% akpgfmtr@b[daé®aclsgzallqu @hlin?ﬁ pﬁél’{@ﬂl:silbsmeﬂ 5

eg sodil ym or assli u .an a |, ear e e
to 6 rapTahaTE B SragHAG 1008 SR s aaL T a4 s hikaPE! Aute®
bengeif, beasophteyl aEnagsarbariyi ghehylamirvesrbonylhetteawlethytand

ehefuRain L ae? atrerai o AU SRie Sl hBiNedoRg o

substiteants amaybeptipdaiybessdsttitaat with yne dronoresabstiteerds, preferably

~tablets. . troc ]
witn i 3 18 PR A0 sBHER o henBbidy rom o,
C,) aliflj (8+Cr)xalkmxy, ritrg,cantivo axyane, Gf.andd@ls ent er al | y,
ei t her subcutaneously, intravenously, intranuscularly,
intrasternally, transdermal ™ or by infusion
andtvaehein caaiss pipgtaginenpipeiazinespiperjding azefifing @icpysiglidine rings
[ Vo [ ;
ancgid SR iR s RterhE Bl By nodl B AT JALALE AR s
ators phthied YR Rhitinghon asrany sthey ptapapf suchdingiieding @nfayailable bonding
adm nistration in the present invention with a
pharmaceutically acceptable carrier or diluent. For
exanple, solid oral forns may contain, together with
or aldt6ufGt forfpuROAPOUNd, diluents, e.g. lactose, dextrose,
saccharose, cellulose, corn starch or potato starch;
| ubricants, e.g. silica, talc, stearic acid, magnesium
or calcium stearate, and/or polyethylene glycols;

bi ndi ng ag e.g. starchgs, \arahic guns, gelatin,
nmet hyl cel | (@H})}gﬁ‘eﬁyl c€bliplbose or pol yvi nyl
pyrrol i dones—di/saggregati ng ts, e.g. stafgh,

alginic acid, alginates or sodiumstarch glycol at e;
ef fervescing m xtures; dyest (J@Hs),q

site

wherein Z is nitrogen or CH, n is zero or one, q is zero, one, two or three and p is

zero, one or two;

and wherein the 2-amino piperidine ring depicted in structure | above may optionally

be replaced with

or
~
>(ENlNH Y(Nj\NHZ
% H

and the pharmaceutical acceptable salts of such compounds.



sweet eners; wetting agents, such as |ecithin,

pol ysor bates, |auryl sul phates; and, in general,
wmeeveNgnsiT and phar macol ogi cal ly i nactive subsp@ncs2006/000583

used in pharmaceutical forpulations. Such

phar maceuti cal preparati o‘n%l‘TTay bemanuf actured in

known nn for exanpl e, ans of m xin .
negFRRRLERS Lo PSS ORgosed dad Fap s ingSls Speiben US
SerfabRbi 093120, 0852 sReeRiontd ghid thedipipated heren bprefareade above.

adm ni stration may be syrups, enul sions and

suspensi ons. The syrups may contain as carriers, for
Exce[&wmtﬁemadﬁeateﬂetMrab@ae NGS inbibitaistdre gbmpaerdially available,

or BREHShTEBT e i Rradpbt, Suspenst one and

natural gum agar, SOdI um al gi nte, pectin,

@E%%Ima%é g § 5@ &%%gé@t%lglsa“ P?rge thgrabB\% yvinyl

ns or i-ons
commndsmSmtdbw sailtaj lmiude)s@tsrmw Rennaceyticalygmtchplablg acids,

botf} ,?l%rqaa‘ﬁ 'é’c?d &%R%‘ér}%é&hm?%rwv é&%%p}‘uoﬁcf %WBQ]F{O%C

wat et ate,
hydg:iby@‘olcs;)r nérugacncpaogpr@mc @ﬁl%@ﬂch Mtnpffud@gc,rr@@lelcamahc

asc H)'lé @Q&@nlﬁéméﬁétncoﬁeﬁio‘?@%@éﬁ@ rﬁ@fﬁér%%l]l‘foﬂﬁhlg SotharlsHibhome,

I nt ravénous ad n1n|s ration or usi ons may
benégmﬁsainhoa@ ot arteluenesylpfionisasip Saltsmay alse hﬁé@@?eddwth

pha%%&&l@gly)éckgﬁé(blg%sgg slith ’é?ﬁlkgl?ﬁﬁ}e@ka $fidch &r ?otassmm)

gueous, “isotonic saline solutions her apeut i cal

and@kaélcqaﬂhén%tﬁldawa@fur@osmaeeesw) hgeegden Fek@gamia PB$QS0r

such%s%ﬂm é}hﬁtasrawkynoarﬁme@bf B&tbrocfelicyphin@d. daily dose is
fromabout 0.1 to 50 ng per kg of body wei ght,

according to the act|V| ty of the specific inhibitor,
Thel ¥ A€ inhMRbEIYF NNl sfrRRsdd mafbe ‘éﬁn‘ﬁﬁiﬁeﬁédbh GQ/tanét? ob@osage

treated, the type and severjty of t ‘o
fornag. n{fusathiey Gan aﬁ@rﬂwﬁ@r%@ﬁhséycerreé@m%% agkaee s
Iozé;rfgélél l&@@uu%ﬂfuy @Uul%ﬁe@“orﬂﬂ msﬁél%tbl@bb\ﬂdbrs BF gffaauabl The

al osage eve alr e r
inniE b 1ey Feecs SISk pl Petsrieraly. Bhe iAol 2omg

mtrﬂéﬁo&@& emtanmculuﬂ@ lhﬁrbd;tblrfaw tnmsdérmaayim w infusiondechniques.
ed a

ThEPTVBAE ‘56 AT AT e Brereaby NGy ey s s may

alscalp® ativinistelted as sop positories. own represent an

A selective nNO synthase inhibitor is typically formulated for administration in the
present invention with a pharmaceutically acceptable carrier or diluent. For example,
solid oral forms may contain, together with the active compound, diluents, e.g.
lactose, dexirose, saccharose, cellulose, corn starch or potato starch, lubricants, e.g.
silica, talc, stearic acid, magnesium or calcium stearate, and/or polyethylene glycols;
binding agents; e.g. starches, arabic gums, gelatin, methylcellulose,
carboxymethylcellulose or polyvinyl pyrrolidone; disaggregating agents, e.g. starch,
alginic acid, alginates or sodium starch glycolate; effervescing mixtures; dyestuffs;
sweeteners; wetting agents, such as lecithin, polysorbates, laurylsulphates; and, in
general, non-toxic and pharmacologically inactive substances used in
pharmaceutical formulations. Such pharmaceutical preparations may be



effective treatnment for the notor deficiency synptons
of dopam ne deficiency disease, especially Parkinson's
waele®eass77 The sel ective nNOS i nhi bitor may be PEHGB2006/000583
adm ni stered at a dose which, when the inhibitor is
adrri ni stered al one wit hout?Zo- adni ni stration of L- dopa
or dopam ne agoni st, does not alter_I|pconpto
mangadEq 5 BION RO WoPeTOler DL TEALS of M de SiagHiatin.
tabl&BEE Isud@sedating torifiim thingmiopessesherein. I n one
enbodi nent of the invention, (a) L-dopa or (b) a
dopam ne agoni st or (c) both L-dopa and a dopam ne
quu&gﬁéb@rbloﬁﬁ foraTiadiririistrationi may:w’s}"rnm iemmlyibmdwam

em:»;éﬁ i nhi bit or tf

SUSRRAS G He VPR TIARSAT=GT PEPtIore o) afpld, Jeoharose or

sacdteeddenitreglydeyrinadinilior stanaitbloamdddr sorlsitopa and/ or dopani ne
agoni st, whilst the potential side effect of
dyskinesia is inhibited by the adm nistration of the

SuspéiSiensrtbsraulsiohs biay contalines pareise fier example & oatural gum,

agat %ﬁéﬁ@% ﬁlape ci:t%_,eﬁ‘nggyggﬁQg&%%,ec%%&&tnetdﬁééggb@%é o poll){&inw
alcopbl. ) The suispensarerisoblions & drtpraldoslas mwdrpnﬂe‘laymmaiim or

S i [ Y
togeBier i Y BbRcEmeoal <}Shaithaceuo AP LIRS hicrlog,
sterdmwpter siive ot stlayl eleatecglygpishe.ar PWPV'EG@Q'YQOld@pfhWﬁ@fed a
sult&%’ghx%hnt cﬁﬁ@&%ﬁﬁé Rfdfodititidgaceut i cal |y acceptabl e

carriers an luents are those described above. The
L-dopa may be adm nistered in the formof a

SoltfoRS '@%?d’gv‘feﬁéué Xdﬁﬁ%ﬁm&bbﬁmﬁ%ﬁdns nmpéd?ﬁ’élh akeafiel tfgr

are those formed wt he aci ds and ‘bases describ

examplsy steritpriater @roqsafer?&;y taw YR pdhs form of GiATIR, SRR i n

|sotc5rﬁésél%"§oﬂft|oﬁs pharmaceutical |y acceptabl e derivative,
a pharmaceutically acceptable ester. The dopam ne

agom st is typically any pharmaceutically acceptabl e
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from 2 to 30mg, e.9. 5 to 20mg or 8 to 20mg. The selective nNOS inhibitor may be

administered at a dose which, when the inhibitor is administered alone without co-
administration of L-dopa or a dopamine agonist, does not on its own represent an
effective treatment for the motor deficiency éymptoms of dopamine deficiency
disease, especially Parkinson’s disease. The selective nNOS inhibitor may be may
be administered at a dose which, when the inhibitor is administered alone without
co-administration of L-dopa or a dopamine agonist, does not alter locomotor activity
or improve motor deficiency in the animal model described in the Examples herein.

In one embodiment of the invention, (a) L-dopa or (b) a dopamine agonist or (c) both
L-dopa and a dopamine agonist are administered in combination with a selective
inhibitor of NNO synthase. In this embodiment, treatment of Parkinson’s disease is



may be used in the formof a salt. Appropriate salts
are those fornmed with the acids and bases descri bed
wW@bwees st h regard to the NO synt hase i nhi bi t o0PGT/GB2006/000583
Dopam ne agoni sts can be identified by screening, for

exan‘pl e using a whole or patt™ ani mal assay. Thus, for

b d .
B P DRGSO T R
sids ufedtes g%i(&:rg&:aaﬁinﬁﬁ)\ﬂee\b? kis adsnidistrBtiors eSﬂhbtnN@ sya‘fth‘\&ﬁ_ S

e nt.r o
iAo R BIARCBUBRRIAE R AT oLlen ABaFBrranirg ymiSto’
congriiid QI)VLGd@@T?I’idM)I"a d&iﬁ%lﬂga@mrﬂét aadt(li)va pyarraedutdally
egative co t

acdpyfpiTaio At e e REMO Brma, SohRE i A Pharia-blmeny
acoebtdb@&rnér&%dulaetg Paéfedredamrmaﬁ%rwcmhﬁedndom bijhet @0%oor

wntho éé%ﬁg?\r{% %%o&;gt Aéérgénﬁ%\%ﬁ rén?e{%ﬁwp%lly P%é}bﬁlglc%rrjie?s and

dnlwots:axerﬂmsle—dhspabedabonay al so conprise (iii) a
peri pheral decarboxyl ase inhibitor. Peripheral
decar boxyl ase i nhibitors prevent or reduce
The belopaimpydreaddroivistecedsindhe tirmiof dpparm aceutigelhoatasetable salt.

Ap;gjogﬁé(tle gglﬁ]gl% tﬂ&fé ORRE it AL oci]géeg%‘aesér% abovF The

turns ensures I gnher quantl
L- dgpalormy aitemuwy beedmirdgtered|in ﬂnetfhren @batpéamaqeweﬁlb{

i R e e

carbi dopa and benserazi de which are both comercially

Th@& érﬁlma BR 5’: IE %léﬁfl)‘?éﬁmrm%elﬁﬁéw §§é¥bta%lé Bompound which

|na| Alternative perip her al

m"ﬂ'é% Zi?%%ff@ﬂtsa%fé’qpﬁﬁlﬂﬂﬂ ip &%bf?ﬁélyﬁnﬂl"ﬁbcfb@ n9§ &adonéﬁwm TegsPLors.

Pre@éraBl?rﬂh@'&%béhlﬁ%‘g%ﬁ@@%ﬁh@ﬁﬂ)@ Patep®rd. dBRAMPles &f Bblpamme
screeni ng using whol e or part . ani nal assay

ag%ﬁmc@deémmewptmug%rga@%eayopﬂmspleo@@@@&X%ﬁ.%ﬁ ‘Gabergoiine

Thééy%mmdgém SdrihercidNg adailkBRAbORE @re%ﬂﬁﬁﬂtb”f¢arltlﬁ’§ﬁf§1ef
L-dopa, to a sel ected

rou
diseasce AR SOPRBIRPESRG SBIMALASS o HpeDl D% SeprARagonists
mafB¥ UBBd Fifheifesh 6L sals | Apréiateisi8Rie iyl foeddhith the acids

anq,pesreLIRSHIBES SIS AT (e ST BRE PPBSRERT | son of
the results of the

Dopamine agonists can be identified by screening, for example using a whole or part

animal assay. Thus, for example, a candidate compound may be administered fo a

selected group of animals, e.g. animals having suppressed dopamine levels, and the

resulting effects observed. Control experiments may be carried out using (a) a

known dopamine agonist such as ropinirole (positive control: 100% agonist activity)

and (b) placebo (negative control: zero agonist activity).

Typically as used herein, a dopamine agonist provides at least 50%, e.g. at least
80% or substantially 100% of the agonist activity observed when ropinirole is used in

the above assay.

Where the formulation contains L-dopa, it may also comprise (iii) a peripheral
decarboxylase inhibitor. Peripheral décarboxylase inhibitors prevent or reduce the
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The peripheral decarboxylase inhibitor may be administered in the form of a
pharmaceutically acceptable salt. Appropriate salts are those formed with the acids

and bases described above.

The invention also provides the use of (i) L-dopa and/or a dopamine agonist and (ii)
a pharmaceutically acceptable selective inhibitor of NNO synthase, optionally
together with (jii) a peripheral decarboxylase inhibitor, in the manufacture of a

medicament for use in the treatment of Parkinson's disease.

Also provided is a method of treating Parkinson’s disease in a subject, which method
comprises the administration to the said subject of (i) an effective amount of L-dopa
and/or an effective amount of a dopamine agonist and (ii) an effective amount of a
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Where administration is in connbination with a peripheral decarboxylase inhibitor, a

therapeultically effective amount of peripheral decarboxylase inhibitor is

administered. A typical daily dose is from about 0.1 to 50 mg per kg of body weight,

according to the activity of the specific inhibitor, the age, weight and conditions of the

subject to be treated, the type and severity of the Parkinson’s disease, the amount of

L-dopa to be administered and the frequency and route of administration.

Preferably, daily dosage levels are from 1 mg to 50 mg, for example from 2 to 20mg.
For example, from 1 mg to 50 mg, 2 to 20mg, e.g. 5 to 20mg or 8 to 20mg per kg.

Where L-dopa and dopamine agonist are administered in combination, the dosage
of one or both compounds may be reduced. In particular, L-dopa may be
administered in a reduced amount, eg of from 0.05 to 30mg eg 0.1 to 20mg, 0.5 to
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selggti(/gnﬁigﬂa'roq l\k?synthase in the manufacture of a medicament for co-
administration with L-dopa and/or a doppamine agonist in the treatment of
Parkinson’s disease. In addition, the present invention provides the use of L-dopa
and/or a dopamine agonist in the manufacture of a medicament for co-administration
with a pharmaceutically acceptable selexctive inhibitor of nNO synthase, in the
treatment of Parkinson’s disease. Where L-dopa is administered, this may be co-
-administered with a peripheral decarboxylase inhibitor.

Where the medicaments are to be administered separately, each compound is
typically separately formulated into the one of the dosage formats described above.
The same or different dosage formats may be used for each compound. The
appropriate dosages of each compound are those described above with regard to
the pharmaceutical formulations. Optionally, two or more medicaments may be
administered simultaneously in a single formulatio'n, whilst at least one medicament

is administered separately.
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and DySO. n experinments using ropinirole, aninals
Ref ated

In the following proced ure, all NOS inhibitors (nNOSi) were administered

subcutaneously. All other drugs with the exception of 7-nitroindazole were dissolved
in deionised water or for oral administration dissolved in deionised water containing
10% sucrose and were administered orally. 7-nitroindazole was dissolved in a 30:70
viv in water and DMSO. In experiments using ropinirole, animals were pre-treated
with a single oral dose of domperidone (5 mg.kg™") as an anti-emetic, 30 min before.
Carbidopa and domperidone were given as suspension in deionised water and 10%

sucrose.

Induction of motor deficits and priming for Dyskinesia induction

Adult common marmosets of either sex (Callithrix Jacchus; n=6), weighing between
310 to 380 g were used in this study. Marmosets were housed either in pairs or
individually at a temperature of 25 + 1_ C with 50% relative humidity on a 12-hour
light-dark cycle. Animals were fed once daily on a diet of fresh fruit, nuts, Mazuri
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Experiments were carried out In accor ance with e
ProcednrashAst 19861 andi Horge Riftiredgaulationsaticencaiep. Rﬂwm
O fice regulations (Licence no. PPL 3563). Primng for

dyski nesi a induction ,
Priming for dyskinesia induction

Eight weeks following MPTP-treatment, all animals (n=6) were treated for 30 to 40
days with 12.5 mg.kg™ L-DOPA methyl ester (Sigma) plus 12.5 mg.kg™ carbidopa
(Merck Sharp & Dohme) by oral gavage on a daily basis. Carbidopa was ’
administered 30 to 45 min prior to L-DOPA treatment (Pearce et al., 1995). When
animals became dyskinetic, daily dosing with a combination of L-DOPA/carbidopa
was changed to a once a week treatment. At this point and on, once a week L-
DOPA/carbidopa treatment produced similar level of dyskinesia to that produced at
the end of the daily priming period.

Examples 1to 8
The effects of nitric oxide inhibitors (NOSI), L-nitroarginine (L-NAME; Signna), Lw-
propyl arginine (LPA; Tocris-Cookson) or 7-nitroindazole (7-NI; Sigma) on L-DOPA

induced changes in motor activity, motor disability and dyskinesia (chorea and
dystonia) was studied. L-Name and LPA are not selective inhibitors of NNOS, while



Ei ght weeks followi ng MPTP-treatnment, all aninals

(n=6) were treated for 30 to 40 days with 12.5 ng.kg 1
wa 206P8vsmet hyl ester (Sigma) plus 12.5 ng. kg 1PCT/GB2006/000583

car bi dopa (Merck Sharp & Dohne) by oral gavage on a

dai |l y basis. Carbidopa was2H4dm ni stered 30 to 45 nin

TS RS LR PR e b b e

Referents hxanmple (w#6) WeROBA/acmihistoedwith sitisdratdy & ehat ky "aL-DIOEA

oS hor W . B PR NERS R EES Bt

LPAYExkiples Bandd'; sheif-Nbt Bxiarople 8601t 45 enidl fabwingel 20mingykg™”

i ; i0d. 0 8 T s of nitric, .
cartRiop R SENOR: TR Rt diffip 2260 BBBERr S mBieticd i
Tablgj gpel9w. Lwpr opyl argi ni ne (LPA; Tocris- Cookson) or

7-nitroindazole (7-N; Sigmd) on L-DOPA induced
changes in notor activity, notor disability and

i nesia (chorea and dystonia) was studi ed. L-Nane
and LPA are not selective inhibitors of nNGCS,
while7-N is a selective inhibitor of nNOS. L-DOPA

BhanffRe L LSS RATT 10 ! SNSRI (b ©

—oroT <

us 10% swaeose (Exanple 1) o r lwoRSPA plus

(CFNAVE—Exanptes 3—to 5 —tPA—Examtes—6—and

7: 2and 7} M Exanpl2®8) 30 to

45 mn fol | omheg 12.5

Car bl dopa1 m ni strat
anpl e ae® summar z

1 on.
d in Tabl &NAN

The treat nents girven
{$w. TABLE

1 Behavi pural As ment Motgr activity:
actE Fv-tywas T"rea:‘%fidﬁm test Pag.eg_e.qw_ppeg_mn_Lh_a.n__Y"Nm it

arcay o f 8 infraorged photo gensors ( penNaMey Jor ont ed
atumr o tages, S50 x 60—x7¢—tn),—The nunber—of—beam
i nBerruptions dud2t®d noverment was count dPAld sumed
in,bins pt 10 m e I nterval using an analogue to
di éiial bonvertgragtached td an Intel - '$4¥& pPC

Mogor activity vvaiz'd'reasured over a peri 9q\”p506 hour s

And Aviny caod hnt

TATTU /N

Behavioural Assessment

Motor activity: Motor activity was measured in test cages equipped with an array of
8 infra red photo sensors (perspex fronted aluminium cages, 50 x 60 x 70 cm), The
number of beam interruptions due to movement was counted and summed in bins of
10 minute interval using an analog ue to digital converter attached to an Intel- based
PC. Motor activity was measured over a period of 6 hours and expressed both as
time course measuring the number of beam interruption occurring in 10 min time

segments, or as the total number of beam interruptions over the test period.

Motor disability: The following observer rating scale was used to assess motor
disability each day: alertness (0 to 2); checking movements (0 to 2); posture (0 to 4);
balance (0 to 3); motility (O to 2); reactions to stimuli (0 to 3) and vocalisation (0 to 2) .
The disability score was obtained by addition of individual scores for each
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Mot or disability: The foll BWI ng observer rating scale

was used to assess notor dPsabi ity each day:
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Figure 1 depicts the results of the bghavioural tests on the vehicle (Example 1), L- |
dopa alone (Example 2) and Examples 3 to 5 containing 2, 6 or 20mg/kg L-NAME.
The results show a marked decrease in motor activity and also a decrease in choria,
dystonia and motor disability for L-NAME treated animals compared with those
treated with L-dopa alone. Similar results are presented in Figure 2 for Examples 6
and 7 using LPA and in Figure 3 for Example 8 using 7-NI .

Figures 4 and 5 provides a summary of the Figure 1 and 2 results, showing total
motor activity, total motor disability and total dyskenia for each of Examples 1 to 7

(Examples 2 to 7 for total dyskenia).

Examples 9 and 10
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| oconotor activity results are in Fig. 7a, the notor

disability results in Fig. 7b, the chorea results in
Exdmle A9, and
The selective eNOS inhibitor N5-(1-iminomethyl)-L-ornithine 2HCI, (“L-NIO”"), was

tested using the same test protocol as in the Reference Example and Examples 1-8.

The results are depicted graphically in Fig 7, wherein the locomotor activity resuits
are in Fig. 7a, the motor disability results in Fig. 7b, the chorea results in Fig 7c, and
the dystonia results in Fig 7d. These results show that the selective eNOS inhibitor
tested did not reduce L-Dopa induced dyskinesia.

Example 12 .

The selective iNOS inhibitors S-(2-aminoethyl)-isothiourea (“S-(2-aminoethyl)-ITU”),
and S,S'-1,3-Phenylene-bis(1,2-ethanediyl)-bis-isothiourea (“1,3 PB-ITU"), were
tested at 6 mg/kg s.c by the test protocol as in the Reference Example and
Examples 1-8.. The resuits are depicted graphically in Figs 8 (1,3 PB-ITU) and 9 (S-
(2-aminoethyl)-ITU), wherein the locomotor activity results are in Fig. 8a and 9a, the
motor disability results in Fig. 8b and 9b, the chorea resuilts in Fig 8c and 9c¢, and the
dystonia results in Fig 8d and 9d. These results show th at the selective INOS
inhibitors tested did not reduce L-Dopa induced dyskine sia.



the dystonia results in Fig 7d. These results show
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chorea results in Fig 10c, and the dystonia results in

Fig 10d. These results show that, like 7-N in Exanple

8, the selective nNOS inhibitor teseted reduced L-Dopa

i nduced dyskinesia.CLAIMS 1 . Use of a

pharmaceutically acceptabl e selective inhibitor of

neuronal NO synthase in the manufacture of a

medi canment for use in preventing or treating

dyski nesi a i nduced by L-dopa or a dopam ne agonist. 2

Use of (i) a pharmaceutically acceptable selective

i nhi bitor of neuronal | MO synthase and (ii) L-dopa or

a dopam ne agoni st, in the manufacture of a medi canent

for concurrent, separate or sequential use in the

treatment of Parkinson's Disease while reducing

dyski nesi a i nduced by said L-dopa or dopam ne agoni st.



3. Use as clained in claim1 or claim2 wherein the
medi canent is for use in treating dyskinesia
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6. In a method for treating Parkinson’s Disease by administration of L-dopa or a
dopamine agonist to a subject suffering Parkinson’s Disease, the improvement
comprising administering to the subject an amount of a pharmaceutically acceptable
selective inhibitor of neuronal NO synthase effective to reduce dyskinesia in said
subject induced by said L.-dopa or dopamine agonist.

7. The improvement as claimed in claim 6 wherein the dyskinesia is establ ished
in the subject as a result of repeated to the subject of L-dopa or a dopamine ag onist.

8. A pharmaceutical composition, product, or package in unit dosage form,
comprising (i) a pharmaceutically acceptable selective inhibitor of neuronal NO
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synthase and (ii) L-dopa or a dopamine agonist, and (i) one or more

pharmaceutically acceptable diluents or carriers for (I) and/or (ii), for simulteaneous,
concurrent, separate or sequential use for the treatment of Parkinson's Disease.

9. A pharmaceutical composition, product or package as claimed in claaim 8
additionally comprising a peripheral decarboxylase inhibitor.

10. A pharmaceutical composition, product or package as claimed in claim 9,
wherein the peripheral decarboxylase inhibitor is carbidopa or benserazide.



