METHOD FOR TREATI NGNEUROLOG CAL DI SORDERS W TH EVPDAZOLI UM AND

| Mh) AZOLI NI UM COVPOUNDS CROSS- REFERENCE TO RELATED APPLI CATI ON [ 0001] This
appl i cat iwo 20b9ai2Bm9benefit of, and priority from U S proscaiomadiipat ent

application No. 61/064,870 filed on March 31, 2008, the contents of which

are fully incorporated herein by reference. FIELD OF THE | NVENTI ON [ 0002]

The present invention relates generally to nethods and uses of a conpound

for delivering a neuroprotective agent to a neural cell, including nethods

and uses of a METHOR FOR TREATINGNIRO].QOGICAEDHRORDEBRSKGROUNDOF

THE | NVENTI OWI?80 BMIDXZ OILHOMSAND TMIDAZOLENIUM COMPOUNDS of neur al
cells: neurons which are the major functional cells in the nervous system

and carry -ogiROSS-REFERENCE TORELX TED APPOICAGIONCting and
transmtting signals and glial cells which provide physical and nutritional
support to neurons. Neurons and glial cells have been inpljicated in nmany

di seases anlP0@i1tor dbisgpplisatiandilaings hensfibeloandaiorieh EerpdéSsprevigianals Par ki nson' s
di sease, A ' s Se: j I Sj i di sorders
can have debagl FpficaiduE SIRCERT Fh bh Reral PORSIr® ool S AL oot a1
costs assocfullyeutomiordtedheramby refaenseand | ost productivity. Thus, there is a
need to devel op effective treatnment and one of the nmain goals of therapy
for neurol ogikefy g (R her apeuti c protection of neural cells.

[ 0004] mmﬁﬁﬁ%@ﬁiﬁgfﬁn‘éﬁw&% ogi cal disorders include | oss of
neurons and gliosis. @iosis is the proliferation of glial cells in
response t o[0082hge Thopreseat ineationtelater geoersllsipahagdsasdisdeb pfa esul ting in the

formation of a glial .scar. that may inhiDbi roper, functioni f the
central ner %’E%Oqgé/ EQE g?ﬁlvefl%ﬁgim‘fﬂéﬁ‘énevegg%nté (t:qo%? A5 l# ﬁnctgluedgn 0 %lécl’%é al’

di sorders mand weLafta dofmpoutgifotfireatihgnaesivgiedl diserdesus syst em i ncl udi ng t he
substantia nigra pars conpacta (SNpc) and striatumregions of the brain. In

addition, cgll 58‘-; j Jg wrl ystem nmayal so be affected by
neur ol ogi caﬁ"tf? %Wg&g ﬁfﬁ t ?’eﬁ neur ol ogi cal di sorders have
been associated with the ‘

[0003] The nervous system includes two major types of neural cells: neurons

which are the major functional cells in the nervous system and carry out the
fundamental tasks of receiving, éonducting and transmitting signals and glial cells
which provide physical and nutritional support to neurons. Neurons and glial cells
have been implicated in many diseases and disorders including neurological disorders
such as Parkinson’s disease, Alzheimer’s disease and multiple sclerosis. Neurological
disorders can have devastating effects on the individual and result in high social costs
‘associated with chronic care and lost productivity. Thus, there is a need to develop
effective treatment and one of the main goals of therapy for neurological disorders is

the therapeutic protection of neural cells.

[0004] Common features of many neurological disorders include loss of neurons
and gliosis. Gliosis is the proliferation of glial cells in response to damage to the
central nervous system, usually resulting in the formation of a glial scar that may

inhibit proper functioning of the central nervous system.

[0005] Damage associated with neurological disorders may occur throughout the
central nervous system including the substantia nigra pars compacta (SNpc) and

striatum regions of the brain. In addition, cells of the peripheral nervous system may



occurrence of neurodegeneration and gliosis in the eye. The retina and
optic nerve originate as enbryonic outgrowhs fromthe brain and thus are
ext ensi onsoahodhesseent ral nervous system Thus the retipaTsago@os@ibe
afflicted in neurodegenerative di seases or neurol ogi cal disorders. For
exanpl e, Parkinson's disease is associated w th neurodegeneration of the
vi sual system and consi derabl e psychophysi cal and el ectrophysi ol ogi cal

evi dence suglgebe sffactedtby mewakoiicalydifonders. i on i n Par ki nson' s di sease patients
results from dopam nergic (DA) deficiency, possibly in the retina. (Bodi-

Vol | ner, #?TE&'OG et ?ﬁﬁhe%ot%! ne'ur%(g’gqgﬂ dis&rdbrs h%erﬂaéx?asséﬂtémﬁﬁ%y’ a

non-infla ory degenerative disease of the retina that |leads to visual
field | oss oscutrbicedhegsodegersratior Andgliveisiimthe dysmlboretiny anst aptic oevg and

neur odegener at.| di 2 ) t.0 ifal disorders
such as Par Eﬁé}g%gasséngﬁg%gé%ﬁtér %ﬁ%lgoﬁpetﬁﬁ gltak I ésnggﬁslug%%n%?%ﬂmﬁﬁ%ascl erosis is
not entir el yentrhlarvoukioyseewe Thus the reging mayiglsd b¢ &fflictddie seurddegemetiaive have bot h

genetic and environmental origins.. Further e, oxi.dative stress by the
reactive oxﬁ}ﬁ%aﬁessoﬂélﬁli‘r8]t§’g'(cﬂé3°94e > g PR ’?%li(b B> AR Oalﬁgar ole in the
pat hogenesi withheutedugenetadion af thd ivisaildgstam and tandidergblPasyichoghysical and sease.

[ 0008] Parkinson:s.disease .is the second t .comun_neur odegenerative
di sorder, j Ellg‘ftmtpp%ﬁ“ﬂ?g’lbﬁﬁwgﬂ'éf ﬂf—ﬁge%s @Ftsvé%‘{‘é’n@?ys%?tfom fakmsan &?ﬁ?&?‘l' s di sease
i s char act epitiepd réaMitSsH dopamiadrgit (DAPdefitientys pbssibly dheREnQ{BadH unt ary

nmovenents, rigidit and post ur jnstability, and is attributed primarily
to the | oss™ ﬂeﬁgghget?ff et 'eg(m%grl:b‘éﬁg"rrfnﬁfeafet’é%?agﬁ't AR NPV ng in a
deficit in gdpendithietisohselof MR retink Mt leddstb vashal. fieRi05)or bli@Rbs) Basdebitlat i ve
stress and inflanmmtory processes have been observed particularly in the

SNpc of Par kSSori®efl With pruspticiimpdinquriodeeensrating|disiaig®| s of Parki nson's di sease
(A anow and Tatton, 1999; Dauer and Przedborski, 2003; Hrsch et al., 2005;

Bezard et aj00p7R00®je etibitigy off Acirologisal disorleatsuciss Harkilson saiseasej ti es of the
anti oxi datiye enz rrg , superoxi de di smut ase éiiw*) and catal ase (Peng et

al ., 2005), Alhgimer g disease and mutipls selprogs 1S NOLEANEYY Gieg AIM e GSH) (G unbl at t
et al ];-’ Zooﬂa})uglﬂltlﬁf&Esiefdli’sro?deisq{iv@f)ci)(t_ﬁ@a&tii:;ﬁ&léﬂ'vﬁplﬁﬁédtaﬂ ovigink a highly

?;—%EI_ al) ?aln ;Egﬁ%é&%?,ﬁgxﬁtig{]q%isc%t e ;'eggetgfe o;()rf]g(ielrllélgelc?gg (I&gg}){s bgl?e%re tso'lp ayf actor-a

_an important role in the pathogenesis of neurological disorders including Parkinson’s

disease.

[0008] Parkinson"s disease is the second most common neurodegenerative

- disorder, just trailing Alzheimer’s disease, worldwide. Parkinson’s disease is
characterized by symptoms of tremor at rest, slowness of voluhtary movements,
rigidity, and postural instability, and is attributed primafily to the loss of neurons of
the nigrostriatal DA pathway, resulting in a deficit in the brain DA level. (Marin et al.,
2005). Ohgoing oxidative stress and inflammatory processes have been observed
particularly in the SNpc of Parkinsonian brains and in the animal models of
Parkinson’s disease (Olanow and T attoh, 1999; Dauer and Przedborski, 2003; Hirsch
et al., 2005; Bezard et al., 2006). This includes alterations in the activities of the
antioxidative enzymes, superoxide dismutase (SOD) and catalase (Peng et al., 2005),
a decrease in the level of reduced glutathione (GSH) (Grunblatt et al., 2001), a
proliferation of reactive microglia with a highly significant increase in mahy
cytokines, including tumor necrosis factor-a (TNF-a), interleukin-1 (IL-1) and IL-2
(Mogi et al., 1994a; Mogi et al., 1994b), along with an increase in the level of irdn



(Mbgi et al., 1994a; Mogi et al., 1994b), along with an increase in the
| evel of ironwithin the reactive mcroglia and the nel anin containing DA
neur ons (Wel2beongssey 1999). [0009] In recognition of theporisdaddiomnotiheory of

Par ki nson' s di sease etiology, antioxidative (Levites et al., 2001; Choi et
al., 2002; Cleren et al., 2005) and anti inflammtory (W et al., 2002;
Hrsch et al., 2005) approaches have been devi sed as therapeutic strategies

to conbat Parithimthe néastivtimsierpgha and theninptahis comtdining d Avin¢uinonyeJeiinger,

(1 -nmet hyl -4-lg%nyl -1,2,3,6-tetrahydropyridine). MPTP has been wel |
docunented to 1’nduce the synptons of Parkinson's di sease including
degeneration of DA neurons in the SNpc (Chen et al., 2003), mtochondri al
dysf unct i on,[0§29dudn resngrationofithtaxidation theery of Parkinsens edisgasgetisilagly| antimat or y
cyt oki nes and..ql-i 9$i y . Kk . 5). hee .rom an MPTP

i nduced ani %g'ldgtrlr\%ggf‘%geg arég'f [ r%g(gﬁmé?%i’gg%ég %%nogtwgl %bﬁit&gg?{ljr al

ant i - oxi dantislansuatdry W u(et 31-, 202y MidscicattabA006) apptdaclics h§e®ES) ddvisedmgr een t ea,

can attenuate Parkinson:s dis rogressi on (Levit t gl 001). [001
o saveral MR RS oo Rp R R GheR s HR R prifpdls e i PR P
attenuat e agbnethghaghuyl-3QrBes-eeapedtapydlinBaMPTRhanben tell dasenenkdduever , there
is no drug av ble aon th rke;rdtlhat .C n.ef(;ectl vel \éﬁbg‘\f/erse t he

il
synpt ons of MEYFKIPR SYRPIAMEP son 5,disgass inclyding Jegeneration RS B sease.
F]th][ t hernore tl}e@é\_ipcqthérfuﬁ ap,woogméﬁtycmnﬁiidl a&gfﬁwgmgﬁoddshm cﬁ'irc])gidhﬂ'ixiec ant adverse
effects, including toxicity and psychiatric disorders. S, eis a
great need FEPSHE %Sérofﬂ‘@ﬂﬁf%?‘ﬁ’é?q ?l?l’éeéta”@&“‘?ﬁ‘sr{gﬁ‘ﬁy‘? aﬂfil?é’gw é\‘ﬂﬁs'ot her
neur ol ogi cavidesRrr sn MBOMAIRYedGnichdNWiNE] SPNalEHidn "4 Hisdhe siowed tut esent | y
provi ded net hods for .deliveri ngba neur oprotective agent to a neural cell,

the nmethod BHHP MEi-owdaatntush pf hherisalieeateahinegallpte (EGHO) FPResnittinfaing

i m dazol i ni yReneNEPRNISH’s 136dss!poB@sdidH @RvitdsletdD, 2081 )i m dazol i nium salts, as
descri bed herein. [0012] There is also presently provided the use of

| 2ol UG "R M GRS Lol 0L LSl L0, 8 peropLotect i ve
a neur opr ot gd JINe deR Bdmd Bpétts T Paklins6 @k iseds® Howddver, therdslhé tmg, t he net hods
and uses pr S&a?lgélle %n B'xre?r\lqugeef\ %ag?a% e %ctyv% ydrezfe?sre tLeh seymptoms of Pmkﬁson’s | |

disease, or stop the progression of the disease. Furthermore, all of the currently

available drugs show significant adverse effects, including toxicity and psychiatric

disorders. Thus, there is a great need for better medicines to treat Parkinson’s disease

and other neurological disorders.

SUMMARY OF INVENTION

[0011]  There is presently provided methods for delivering a neuroprotective agent
to a neural cell, the method comprising contacting a neural cell with imidazolium and
imidazolinium compounds, including imidazolium and imidazolinium salts, as

described herein.

[0012]  There is also presently provided the use of imidazolium and imidazolinium
compounds for delivering a neuroprotective agent to a neural cell or in the

manufacture of a medicament for delivering a neuroprotective agent to a neural cell.

[0013] In addition, the methods and uses presently provided may be used for the

treatment of neurological disorders.



treatment of neurol ogical disorders.[0014] In one aspect there is provided,
a nethod for delivering a neuroprotective agent to a neural cell, the

met hod cowpr®@ingseeont acti ng the neural cell with a conpowsd2eh/ogener al
formula I or an oligoner or polyner thereof: wherein: the dashed line is
absent or is present as a bond to forma second bond between the carbon to
which R1 and R3 are attached and the carbon to which R2 and R4 are
attached; RI0@44d RIn oife gspent therds brovideld pemadiedt for/dalyeriteraaieytopratgactibe anched

C -C alkyl, _straight or anc C -Ce al kenyl traigh branched C2-CO
 kyny - ol Rl potl WA comoiiRpft R BRI 1 e For ma o
t o 10- nenberedpdund eflgenatalifoatmeld I oriasaligomat excpobymearttenatfi ¢ ring system (iii)
R1 and R5 together with their central ring atons, or R2 and R6 toget her
with their central ring atons, fqgn1a 5- g0 10- menbered fused saturat ed,
unsaturated or aromatic ring systé&m and Fhe other of R1 and R2 is as
defined above 'in (i); or (iv) together with their central ring
atons and R2 and R6 together with. central ring atons each

i ndependently forma 5- to 10- ne saturated, unsaturated or
aromatic ring system R3 and R4 a H, or, when Rl and R2 together
with their central ring atons f to 10-nmenbered fused aromatic ring
system or when the dashed |ine |$¥presé%§ as a bond, R3 Pd R4 are absent;
R5 or R6: (i) are as defined above for and R2; or (ii@ are each

i ndependent whersint ai ght or branched Q C 6 al kyl, straight or branched C -Ce
al kenyl, straight or branched C -C al kynyl, C3-C18 cycl oal kyl i ncl udi ng
fused cycloal kyl ring systenms, Cn-Cl0 aryl, Ce-Cl aryl-d-Ce al kyl, C6-C10
aryl - C 2- Cotheldkshad line i@ abdent dcidpraseyt asG bdnLb fakk W Rydond GdndBetvedel yle- C 6- C10

aryl, - C6ce?r{)oknetg %Jh_ic% Ig_ag& %3 grreglttéch%tri an?ﬁlggarbon to which R? and R* are

attached;

R' and R*:

@) are each independently H, straight or branched C;-Cs alkyl, straight or
branched C,-Cs alkenyl, straight or branched C>-Cs alkynyl, C¢-C1o
aryl;

(ii)  together with their central ring atoms form a 6- to 10-membered fused
saturated, unsaturated or aromatic ring system;

@iii) R and R® together with their central ring atoms, or R and R® together
with their central ring atoms, form a 5- to 10-membered fused
saturated, unsaturated or aromatic ring system and the other of R' and
R? is as defined above in (i); or

‘(iv)  R'and R’ together with their central ring atoms and R* and R°® together
with their central ring atoms each independently form a 5- to 10-

membered fused saturated, unsaturated or aromatic ring system,;

R’ and R* are both H, or, when R' and R? together with their central ring atoms form a
6- to 10-membered fused aromatic ring system or when the dashed line is present as a

bond, R and'R4 are absent;



al kynyl-C 6-Co aryl; R7 is H G-C6 alkyl or C6-Cl0 aryl; in which any of
Rl to R6, where applicable, optionally has one or nore carbon atons

repl aced wibtzhoszi2b@per oat om sel ected from N, O S and P aow/SiGowpbélonal |y
substituted with one or nore of straight or branched G -C 6 al kyl, straight
or branched C2-C6 al kenyl, straight or branched C2-C6 al kynyl,

C3- C18cycl oal kyl (including fused cycloal kyl ring systems, C6-C O aryl,
fluoro, tri Rlon B o- met hyl, cyanato, isocyanato, carboxyl, G -C 6 acyl oxy,

G -C 6 acyl, car 9Ny : a oxo, nitro, hydroxyl, G-C&6
al kyl car boxy, - arr'gmémed %8%}{&%(2%%3 )&[CZ C6 al kynoxy; and in which

one of the centrélli) rlarge@hrubbnerdtnim SttxalngrdmaﬂéheddEndCd:ﬂk)dr@amhtfached and t he
central ring carbon t C t replaced with a
. ﬁmfé%eci"@ﬁgﬁéﬁk?r[ 5% ¢ sRALRY i ot*}%galr.kr?ed‘lf dﬁ%ﬂ%%cggﬁp

nitrogen atom or a pharnace ac e sa ound or of
the oligonmer or pol yn@cloalﬂcyhhdudmgrﬁmuhcyclo[a&@nrufg sybtama(GtCearyh <o€his , t here
is provided use of a ¢ o) o) el i eur ote e agent to a
neural cell, the conp%%nad?‘ ef':%l%y ¢ 8 Egztffgglkg?ng%n& g& an

ol i gonmer or pol ymer t;hle_,mgptl C[G@I‘kgzl 6} Chorar@nO4- Geﬂka@peg-t:,w atrylecmeczkcs6 pr ovi ded
use of a conpound in t facture of a nedi canent for delivering a
neur opr ot ecti ve agent? llfyd'y{;Bﬁg ceII t he conpound having a structure of

general formula | or an oligoner or poI ymer thereof. [001 7] In parti cul ar
enbodi nent s, ,t he congpound is_an i m dazoliumor animdazoliumsalt.. In other
particul ar M1%% lpHes-€w@pund i s an i m dazoliniumor an

i mdazoliniumsalt. | n certal n enbodi nents, the pharmaceutically acceptable
salt of general fornulg O‘él be a _chlori de brom de, tetrafl uor oborate or
hexaf | uor opHb¥pisa %‘/%fdi tto R}, oiberegpriiesblengptiogaliyfies ens @ mere Rboalomqd R6 may

be hydrocar hoized ®ith Th¥teldStofl sefe@t@é%ﬁbm'l@ O, & dnd PSan8 [ ARR  sBbstiliés compound
may be | -ethyl-3- nethylimdazolium ’3-'bi sbenzyl i m dazol i um

1 3 di i sopr 3o PHRIEOf sirpieht ¢ oebramhéqi ?er alkyl ptraight oubranghgdC2-Ce
3- bi sl - agﬁgmtslﬁla)ghmr@%%éd@cé 2, 848, foyPloalkyl including fused

tr| met hyl phenyl”) -i mdazol i ni um

, 3-bi s(2, GCmIQ@@[ﬁr@g)wstepﬁMy)% e Iri-Auergymethyd, cyanato, isocyanato,

carboxyl, C;-C¢ acyloxy, C,-Cs acyl, carbonyl, amino, acetyl, acetoxy, oxo, nitro,

hydroxyl, C,-C¢ alkylcarboxy, C;-Cs alkoxy, C,-C¢ alkenoxy, C,-C¢ alkynoxy; and

in which one of the central ring carbon atom to which R! and R? are attached and the
~ central ring carbon to R? and R* are attached is optionally replaced with a nitrogen

atom,

or a pharmaceutically acceptable salt of the compound or of the oligomer or polymer

of the compound.

[0015] In another aspect, there is provided use of a compound for delivering a
neuroprotective agent to a neural cell, the compound having a structure of general

formula I or an oligomer or polymer thereof.

[0016] In another aspect, there is provided use of a compound in the manufacture
of a medicament for delivering a neuroprotective agent to"a neural cell, the compound

having a structure of general formula I or an oligomer or polymer thereof.

[0017] In particular embodiments, the compound is an imidazolium or an



bi sbenzyl benzi m dazolium 1,3 di benzyl -2-nethylimdazolium 1, 3-

diallylimdazolium |-benzyl-3-nethylimdazolium

| - but yl - Sworbdwyi2Bssbdazol i um 1- PCT/SG2009/000112

(I -adamant yl )-3-(2, 4, 6-trinmet hyl phenyl) -4, 5-di hydroi m dazol i um 2-

benzyl i m dazo[ I, ] quinolinium |, 3-bis(l-adamantyl)-benzim dazolium 1, 3-

di cycl ohexyl ben2| m dazol ium 1, 3- d| i sopropylim dazolinium

tetrafl uor obmda!(élumlsal!—m@meswh@w leinfrpdiments, thegongpopind &-agiimisdazoliojwn
| ph | 5-
| Prsre é. . S AREA AL, o Y EntUAE, e pharmaceutically acceptable

mesityl-5 - satecnﬂgynetrhlrfpuhaza)l 1ndy bea qhhyrdecbrnmwn te@afinesoborate or
12567texa d ooﬁ O|R[21 c][!l,2,4]triazol-4-ium
I, 3-bis(l- Pﬁ) azollnlum | - butyl -3-(2- pyridinylnethyl)-

| Him dazol | urn 6 7- d| hydr o- 2- pent afI uor ﬁphneyl 5 H-pyrrol o[2, 1-
cl-1,2, 4-tr{0038] umR® mapree thelsage eszR Bdarmbdy redythe|Hy dioparbienso R’ oy be Hiet hy
| - 3- (4 i socynat obenzyl ) -im dazolium 1-nethy '

1-3-(4- Cafbfb@ﬁ' engy L arioh é;h'é'tqjc d may be Lietyyl3
net hyl - 3- (4-ace ate belrcl)zg;ﬂi -1m azoela rethy 1 (2 2- di met hoxyl et hy
) - i m dazokmethylimidazolium, 1,3- blsbenzylumdazohum 1,3- dusopropyhrmdazollum 1,3-di-

D bensy - 5. San oRBERKnC S4B Dl SRpgAT 5 *

met hyl i m dazmhﬂthmphenyl)-irmdazolmlum 1,3-bis(2,6- dusopropyl-phenyl)-lmxdazohmum 1,3,-

| - benzyl - 3- tri xvl 2- ¢gazojkum 1- benzy
1- 3- ( 4- hoor o °“B’2‘be“z rr‘? s ﬁ? Bt 2 hi m‘d Bmhiz’lg"/ 1- 3- ( 4-
met hyl car bodlyllﬂhmldmhy@ I--Benzplt-?o};ﬂe’elwhmdiazdiurm rl}butyl 3-methylimidazolium, 1-

| - benzyl - 2 hyl -1 m.dazqgliu

2,6-di-(3- bél &W%BAWWI %dghyfroumdaaf(g ?zyl i m dazol i un) -
1,1 -bi naphbmylﬁﬂﬂazol} B}anqzmiohﬁm(xm O} demmunyyll) bedzingddzglivni Bz ol | um
1- benzy |

m(at hyl car bo%’ly2c %‘%;Béhg‘?:jﬁ Eﬁ‘@nﬁﬁi iﬁ{%ﬁﬁ%ﬁ%ﬂn %ﬁrﬂé r@oga]fe henzyl - 3- (4-
4- acet at edigogipbylithidajoligmy2-(2,64d yIiphAgnyl)-5-methylimidazo[1,5-

(52 s o v, S e e B S S gy rimidasoligim g7 3

1(% 8r ogynhm&mtyl-s metnyldaﬂmo{uﬁu]pgmbmmzryb rdesttPk-1,87custydhy @ropyaydig[2)1m dazol i um
1- benlz§/I : H‘y%g %Pir‘f‘) Qd%abZ‘Fdln%ﬁ?ﬂ}wlmdaf"lﬁé‘ﬁﬁy]l'b'gy]ﬁ)%| din-2-yl)-

: médgzgl i ur‘rﬁ)yridu@hﬁethﬂ)&fl(lﬂmﬁ%lm , 6170 iRk &DipdAth flhdroRey IHEhRINGDE -
, i benz :

(1, 3-dibe n%)rla?f fatrizofigmy Lmety by 2-hydrepaiehylpimiderotipay bmethyl-Mtrazol e,
| -

benzyl - 3‘156% hm!)enkm Haiadoliti) 1 hreﬂ&t.gxﬁeﬁb&a%&m) indd4mlit] t-i m dazol i um
| - (4- carbox enZ{%Q-B met hyl - 1.m dazol |

| - met hyl - 3-péthyleds ‘-‘étaffetﬁzh@[l) imidgzgHyrmy ﬁ wﬁhyl -3-(2,2-dimethoxylethyl)-
: imidazolium, 1-(2,4,6-trimethylphenyl)-3-(4-acetate-benzyl)-imidazolium, 1,3-

Dibenzyl-5-phenylimidazolium, 1-benzyl-3-(4-carboxylbenzyl)-2-
methylimidazolium, 1-benzyl-3-(3,4,5-trimethoxylbenzyl)- 2-methylun1dazohum 1-
benzyl-3-(4-acetate-benzyl)-2-methyl-imidazolium, 1 benzyl 3-(4-
methylcarboxylatebenzyl)-2-methyl-imidazolium, 1-benzyl-3-(2,2-dimethoxylethyl)-
2-methyl-imidazolium, 2,6-di-(3-benzyl-imidazolium)-pyridine, 2,2’-di-(3-benzyl-
imidazolium)-1,1°-binaphthalene, 1-benzyl-3-(4-methylbenzyl)-2-methylimidazolium,
1-benzyl-3-(2-trifluoromethylbenzyl)-2-methylimidazolium, 1-benzyl-3-(4-
methylcarboxylatebenzyl)-5-phenyl-imidazolium, 1-benzyl-3-(4-acetatebenzyl)-5-
phenyl-imidazolium, 1-benzyl-3-(4-methylbenzyl)-5-phenylimidazolium, (1,2-4,5-



1- et hyl - 3- (2, 2-di net hoxy et hyl)-im dazolium or

1-(2,4,6-trinethyl phenyl)-3-(4- acetate-benzyl)-imdazolium or a

phar macewocaddpsmocept abl e salt thereof. [0020] Alt er narinselynoondez
conmpound may be 1, 3-bi sbenzylim dazolium 1,3- diisopropylimdazolium
1,3-di-tert-butylimdazolinium I,3-bis(ladanantyl) im dazolium
1,3-bis(2,4,6-trimethyl phenyl )-imdazolinium 1, 3-bis(2,6-

di i sopr opyl dpmdawlylm)ﬁ’i LW EV N”mmem@mmsuemwltﬁe@mmmkw um or

l,3,5-tris- yi - 1azol e maceutical ly
accept abl e gr§1 fl%?h%f’ eg Fggg%d}@rflcgh@ﬁ gptg ggghr?g}ﬁl?thﬁ? he conpound
is 1,3-bi sbenzlyiqlmmdh-batzvlmq(@aceaatqzuamymeAMolm |lybeazyd Sppmbdia-2sd)-t t her eof .

I n anot her artl ul a nme t.he

1, 3-di i sopr G ﬁlmaa;‘?)ﬁ ?T?Alorrne{gy Wa?ar%ﬁgum[ﬁjlo %5?[’%/&0 02 1 AT ¢ her eof .
[0022] The cmt:ﬁrbamtl Hy mbiazel- ZdBH)eyhdaﬁe)ez 3;dnhjadrunﬂ-ilnadraznlg bbatzyligt ur e of
general f ?L?h@h&gﬁ?ﬁgﬁgﬁma e%g}l’l me(t‘h%l?g)mﬁazo ium, t(4-t hereof. For

exanpl e,
|, 3-di benZyl:a:rBox(yber&yI)BtlﬁétﬁylLlrﬂldézblmndazlﬁéthﬁ(ﬁdﬁ)acythledﬁﬂ@)l)- itidazolium,

di hydro- 1Hi ni d |
- ![ e%/ r age nzy :1 r%féhai’i'gf{g 2- Btﬁﬂ’fyegé’g ‘Z‘i?’}rlf’g ?ﬁ%‘i‘ bt We%&j‘ﬂ’t’ﬂtyﬂé -G
2,2" -di - (3- bty bent J&amidhuﬂﬁ ol a pharm&eirBil LabRile salthéregihar maceut i cal |y

accept abI e salt ther eof. [0023] Alternatively, the conpound may be a triner

of a conpou a structure of or mul a a pharmaceutically
accept abl e E&ZB g‘%@‘ﬁ’)‘f‘tlve piheEemRpYng *tﬁlfaléo"r‘f) “’l’t‘ﬂ?}zoiigm’ PQ

I, 3, 5-tlr3 : S(éndasptol b%lhnnﬁacodamgtBwiiqertﬁtmﬁﬁtd&ysﬁhmmha%wqg a phar naceut i ca: : y
acceptable salt thereo 241 T u e an ro cell or
may be an i aﬂat}B’l)H’e‘fi"l‘ZOth é)?‘asﬁ%a‘i‘g ﬁéﬁ bdm{@%"l tée”sg%‘%n ni stering
an effecti va@myﬂtpheﬁyn-hﬁamt@mﬁm 8 ChikbeazZy AR RImid0Burb By 19:3-trfsqa- t he
treatment of a neurol ogical disorder. Alternatively, the use may conprise

use of an eweztweazah%htnl@fl CY‘H%Phé%ertﬁtht&“P?fF“?‘iag}if‘?Féﬂ?blﬁFal'a neur ol ogi cal
di sorder i nggregtibj ect. The neurol ogi cal di sorder may be for exanple
Par ki nson' s di sease or retinopathy. [0025] Qther aspects’ and features of

t he present on wil] becone. a ent to‘{)‘ﬁ f or di skill in
the bt upolM AT el B Peries BE BTGRP EHER | arvisbensy imidhaotur

or a pharmaceutically acceptable salt thereof. In another particular embodiment, the

compound is 1,3-diisopropylimidazolium or a pharmaceutically acceptable salt

thereof.

[0022] The compound may be a dimer of a compound having a structure of
general formula I or a pharmaceutically acceptable salt thereof. For example, the
compound may be 1,3-dibenzyl-2-(1,3-dibenzyl-1H-imidazol-2(3H)-ylidene)-2,3-
dihydro-1H-imidazole, (1,2-4,5-diimidazolium)-N,N’,N’’, N**’-tetrabenzyl-benzene,
2,6-di-(3-benzyl-imidazolium)-pyridine or 2,2’-di-(3-benzyl-imidazolium)-1,1°-

binaphthalene, or a pharmaceutically acceptable salt thereof.

[0023] Alternatively, the compound may be a trimer of a compound having a
structure of general formula I or a pharmaceutically acceptable salt thereof. For
example, the compound may be 1,3,5-tris(4-methyl-imidazolium)-linked cyclophane

or a pharmaceutically acceptable salt thereof.

[0024] The neural cell may be an in vitro cell or may be an in vivo cell. For

example, the method may comprise administering an effective amount of the



specific enbodi nents of the invention in conjunction with the acconpanyi ng
figures. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0026] In the figures, which

i Il ustratwo 20p/m83690f exanpl e only, enbodi nents of the pcesenbovonmenti on:
[0027] Figure. 1. Chem cal structure of DBZI M (1, 3-bi sbenzylim dazolium
brom de). [0028] Figure. 2. Conpound dosing and retinal imaging regine.
Mce were treated wi th neurotoxicant 2'-CH 3- MPTP, DBZI M and neur ot oxi cant
2' - CH 3- MPTRewppmtctiveagentiiea prbfachfor thereatmsnt efameuroleginabdisosdup recei ved an
intraperito ( I bef ore
and after a éhaslt’ég% the“ﬁs@ﬁ{a%%&n escet%? %!r)\iggn %éﬁm&%gh e df) Hl(é))m%%p in

sal i ne; oncéreatumniof2 reyrologicgledijonder firea ﬂ@lﬂCth)clmmiogtCﬂlehsoe@rgmmbp wer e

injected wt /kg in saline; ip; once every 2
h). For eactgrn%‘ﬁ%@_"ﬁrkﬁgfbg%%ﬁérerﬁﬁ%%’ ant treated group (" = 5) and

neurotoxicant-treated group (n = 5), saline was used as a vehicle for the
control groil@025) Qiyler afOR 9hd fentyras of the prementtimyghtidnreil ibreprest apparanis geni ¢

GFAP- G-P (gl al - rotein) mce.
Adult m ce éﬁ‘f Af%H( %% ﬁl%g%f\?/%ﬁ{for%ﬁ%‘?82@%\?&}054%&‘%&%%;% Bgc kground were
treated wi t hpsiic etrréapdmten@tdf the MVERorain doipBatitivh Hith@Théachdipanymg figares.i vel y. A
basal |evel of GFP (green fluorescent protein) signal is seen in the optic

disc. A sigrihi W| t i s observed for the nouse
treated wtwwgﬁE r@ﬁ@?@%ﬁ#g 96 h. It is noted that

t he maxi mal fl N2 gtic disc.

[ 0030] Fi gurlga:fl &Jant hllc?)lnlﬁos?r u’gg' cengrélp{enF hel Od%?%ﬁ) i nduced by
neur ot oxi calﬂtepZéseﬁhiwehﬁﬁP Raw i mges were obtained fromthe optic discs of
atotal of 16 adult mice treated with saline (n =6), 2'-CH 3-MPTP (n = 5),
or DBZIM 2 ﬂji 1A Dﬁ?@ﬁgi sed, the FI
(FI uorescené teNE t)‘))ri Sg?alggﬁvtvere lISB"?al ne %ﬁ&e Ilgnzlg%gg@?ng t he
student's Mpetmidéfhe data were expressed as nean SEM 2'-CH 3- MPTP i nduces
a significant increase (*P < 0.05) in FI over the saline control in the
opti ¢ di SCS [Gfzg N pfirll. Sombihis a6t fifd i 3R lathROvielaRal toxicity.

I n contrast DBZI M tT eat ment
u-eated with neurotoxicant 2°-CHs;-MPTP, DBZIM and neurotoxicant 2°-CHs;-MPTP

or saline. The DBZIM /neurotoxicant treated group received an intraperitoneal (ip)
injection of DBZIM (25 mg/kg in saline) 24 h before and after administering 4 ip
ihjections of 2°-CH3;-MPTP (15v mg/kg in saline; once every 2 h). Mice in the
neurotoxicant-treated group were injected with 2°-CH;3;-MPTP only (4 x 15 mg/kg in
saline; ip; once every 2 h). For each mouse in the DBZIM/neurotoxicant-treated group
(n = 5) and neurotoxicant-treated group (n = 5), saline was used as a vehicle for the |

control group (n = 6).

[0029] Figure. 3. Retinal imaging of transgenic GFAP-GFP (glial ﬁbrillafy
acidic protein-green fluorescent protein) mice. Adult mice (8—10 weeks old) in
FVB/N (Friend virus B-Type) background were treated with saline, 2’-CH3-MPTP,
and DBZIM/2’-CH3-MPTP, respectively. A basal level of GFP (green fluorescent
protein) signal is seen in the optic disc. A significant elevation in the GFP signal is
observed for the mouse treated with the 2°-CH3-MPTP neurotoxicant after 96 h. It is

noted that the maximal GFP fluorescence is seen around the fringe of the optic disc.

[0030] Figure. 4. Quantification of fluorescence intensity (FI) induced by‘

neurotoxicant 2°-CH;-MPTP. Raw images were obtained from the optic discs of a



prevented the 2'-CH 3- MPTP-i nduced retinal toxicity (neasured at day 4).
[0031] Figure. 5. Retinal whole-nmounts frommce that received three

di f f er entworeammeswbs. Left: In the saline-treated nousepcrsG2omloo@strocyt es
at NFL (Nerve Fi ber Layer) ensheathing bl ood vessels radiating fromthe
center of the optic disc are clearly visible with the innate GFP
fluorescence (green) and the GFAP i nmunochem stry (red). In addition, the
end- f eet of tawllod6 edill miceppated willssabinnat=aé)ed -dHs-YHTR (nived)vassel -free area
smal | er tha _ wThe. neur Xi C [ ces gliosis as
evi denced b@%@%?@%@%ﬁiﬂt%%ﬁgﬁg’ﬁ%r é"éaﬁ%%mér% é‘(’:f%%t%%iﬂge%\ig in both
astrocyt es @fidorbdckwre Intehditg) valiles werendbeainedf anglanally zedeising tlesstudamtisededby GFP

seens to ingrease as well (hyperplasia),. ~Ri - .DBZI M significantly

ot tonuat es THETHR ragrresred &Y BRI LT MBTP inEtA Sl ana ¢ 2

st ai ni ng. Bacrease®P <005) iPI3REr the gHline corfirol InRKd dpttdien ufthe s -CHs-CH

3- MPTP-i ndu liosis in retinal., gstrqcyies and cells. Left:
Astrocyt es &ﬁ)dqutéea al"?’ﬁee S’éﬁ%‘%f”l’%tﬂ?’ﬂ%{t}é{“ “toﬂgaslt\il'—[%%&F?f’émﬂtber Layer) and
GCL (Gangl i prevésdd the- 2YEH)-MITP-haked fRéndlYoiliy (neaakeal 4868 4)l uor escence
(green) and the GFAP anti body (red), whereas Mler cells in the INL (Inner

Nucl ear Lay re_predqngnantl abel ed_by the transgenic G-P. M ddle: The

neur ot oxi caﬁ&afang%“&%%%eﬁ'??ﬁ@ﬁ’gleﬂ‘%‘éﬁfﬁ@x’ci'—‘fseéf‘ﬂfr %ﬁggﬁlﬁfni ng in both

%_st L OCyWShdﬂﬁréﬂtk%htl\l/lﬁﬁité.Lefti ]!ildhdls’alhiﬁdlgeawmm B&K;Irar_e}ﬁé)ﬂamadgobﬁédatw and gliosis.
ght: t e D treatment, t ' - i nduce iosis is

si gni fi cant frm[fg?f&&v%f rHeapblged Yesees radiatingfrapm (e copte e %F = 50 rm

[0033] Fi guaie aré clebBZVibbRIViB A Ee SFPEdorsddiid ) aRANOGFABI S. Left: The
striatal astrocytes in the saline contral group express a basal |evel of

N grou
GFP, i ndi catMAgioshemstry Ged)i1gefditien, thepnd-feshof Myperreerpeans Bdskéedar e | abel ed

by the TH (§ot§ RshéPestiy e ¥th aBRler Bah HRAKYoFfes ' MHARO The ndvkdisHidint The
neur ot oxi cant dramatically induces gligsis in this area as evidenced by an

el evati on i Rdegepeliosifasievidenred by an iperepsgp thedetpl grespaand &7d siipingintth axons, no

si gni fi cant ogBaRGenk MilllREcells! FreRuRBer JPBlikITeNd RURIkSORSEEY &Ems & ght : DBZI M
significantly attenuates the neurotoxiCity in this area. Bar = 50 mm

[ 0034] Fi guingreass as peit @apstplasie) Righs: DBZId signifjrantly jafienyated thoglipds pon

ggg! ﬁtslt on.  §3Rn by R%UELLETR both §feth IXd BEULIAMR CBMSI Y0 s, Stained with antibody

[0032] Figure. 6. DBZIM attenuates 2’-CH;-MPTP-induced gliosis in retinal
astrocytes and Miiller cells. Left: Astrocytes in the saline control retina at the NFL
(Nerve Fiber Layer) and GCL (Ganglion Cell Layer) are labeled by the innate GFP
fluorescence (green) and the GFAP antibody (red), whereas Miiller cells in the INL
(Inner Nuclear Layer) are predominantly labeled by the transgenic GFP. Middle: The
neurotoxicant dramatically intensifies the GFP and GFAP staining in both astrocytes
and Miiller cells, indicating severe retinal toxicity and gliosis. Right: With the
DBZIM treatment, the 2’-CH3-1\/[PTP-induéed gliosis is significantly attenuated in
both astrocytes and Miiller cells. Bar = 50 pm.

[0033] Figure. 7. DBZIM attenuates 2’-CH;3;-MPTP-induced gliosis. Left: The
striatal astrocytes in the saline control group express a basal level of GFP, indicating a
lack of toxicity. The DA (dopaminergic) axons are labeled by the TH (tyrosine
hydroxylase) antibody as red dots. Middle: The neurotoxicant dramatically induces
gliosis in this area as evidenced by an elevation in GFP signal. Due to the low basal

level of TH in the axons, no significant change in the TH expression is visually



TH (in red), and the resting astrocytes are noderately | abel ed by the G-P
(green). Mddle: A significant nunber of DA neurons are acutely ablated by
t he neur owoxo@ansseébr om t he SNpc (substantia nigra pars ecIp&Ri@)0N0112
acconpani ed by an increase in GFP signal in the surroundi ng astrocytes.
Bottom A significant portion of the DA neurons is protected with DBZIM
treatnent, as evidenced by the TH staining (red). The persistence in G-P
el evati on ( gbseneidsRighty DBZ&M\signifivantly aifen®@igsdhe nediotexticty in bhis arspider ¥ -

CH3- MPTP- i n%?@r? neurotoxicity still exists. Bar = 200 mm [0035] Table 1.
Nanmes and Structures of | MSs. DETAI LEDDESCRI PTI ON [ 0036] The net hods and

uses described herein relate to the discovery that certain imdazolium and
i m dazol i ni [@834dnpFigwie. § DHZAIMLattenahtes 21-GHs-MPER-inthused PAcekuren gener al
formula | b . udi el f f1dedl ' Fa l'inium
salts for e?g%l%d'ggb S g\r/;\&n%nillﬁn S}gzg(ﬁgf& gdeq%ogrcwﬁ%g%ﬂ%g%%ﬂ%%&g ﬁﬁged as
neur opr ot ec flt@n ®dk andtheresting astrecttesrmemodeoai¢ly dbeldd by i IR (gf80B7] Bot h

i m dazol i ung,.and | m dazoliniuns.are based on.an i dazale ring.and both are
NN - eobst i Vit A FERRER b BAdiRALde 3 abiBldBE Mehe i Afl, P2
i m dazol i ni fom the SNPE (Shbsgintis higta faeskomphda)z adcompaialty ahGneredse neGEP t he

car bon-car bon. doubl e bond. bet ween positi pns ¢ nd C5 at. ] s present in
Ui dapol o) PRI BF SR adng Sy BB R SRRy o B A BT coul o,
and synt het ispréieaetb®ith DBZEV tieBinftaf a4 ©@sdchesdbyiRe DHRtading (WD) Thent part of
many pharmaceuti cal.s s.et al. 1999). (Cas vas.et al. 200Q). [0038]
One at t r act PIF&SFRES P&g S\E’g i‘fé"i“r{éﬁ‘?sﬁégl ‘Bﬁzﬁé‘ﬁl’ ﬁgﬁ? c ‘Eﬂ'é?thss‘:hF‘;ﬁof‘@ gt'he
structural e TH-intiycell RejrofdkRMY ctdl exIdie Bat €200 @i C structure and
stability, and thus the therapeutic safety and efficacy of |IMSs, can be

fine-tuned ryi he N-subsfituyents bstituents on the nitrogen
atons of th@i’@éﬁtryﬁ&‘?‘nﬁ)““&%“f#@“&ﬁ?ﬁ?ﬁﬁg?ng of the nmolecule. It will be
understood that the "central ring" of IMSs refers to the fivenmenbered ring

contai ni ng DETAIBEEDRDESCRIPTIONNs to which various substituents may be
bound to create different I MS nol ecules and thus refers to either the
i m dazol e r[0036br iThe nlathods and usdsnigscribédsergin eeldtel thedixgpensitha cendn chem cal |y

tunabl e bul | ding. bl acks. 9hibils A2YELARTRIL.RLy 8L LOSLARRYS, o°-
general formula I below, including in the form of imidazolium and imidazolinium
salts for example as shown in general formula II below, may be used as

neuroprotective agents or to treat neurological disorders.

[0037] Both imidazoliums and imidazoliniums are based on an imidazole ring and
both are N,N’-substituted; imidé.zoliums are N,N’-substituted imidazoles, while
imidazoliniums are N,N’-substituted imidazolines and do not have the carbon-carbon
double bond between positions C4 and C5 that is present in imidazole. Imidazole
itself is incorporated in many biological molecules, and synthetic C-substituted
imidazoles have become an important part of many pharmaceuticals (Olmos et al.

1999) (Casanovas et al. 2000).

[0038]  One attractive feature of using IMSs in synthetic chemistry is the structural
versatility they provide. The electronic structure and stability, and thus the therapeutic
safety and efficacy of IMSs, can be fine-tuned by varying the N-substituents
(substituents on the nitrogen atoms of the central ring) and the central ring of the

molecule. It will be understood that the “central ring” of IMSs refers to the five

10



[ 0039] Sone | Mss are precursors of N-heterocyclic carbenes (NHCs). NHCs can
be easily generated from I MsSs having a hydrogen atomat the C2 position of
t he cent raD 200mg3mnd substituents on both nitrogen at oneCoiSGimw/oo@n? r al
ring i.e. two Nsubstituents. NHCs are generated fromthese | Mss by the
deprotonation of the I MS under the appropriate conditions. Deprotonation of
| MSs may be carried out under basic conditions or in a diluted solution
under neut r ahenttendi ririgenstaining atleyst Banitctigef atouls to whick) eareus substibidds fipym | MVSs

wi th substituents, ot her than drogen_at om e. 0Si: 1.1 f the
central ri g b efbele it PvPIICHRE o) A Afect U ifer B ideeB s b,
cl eavi ng oner irhidhaline fifig. TM8s prosidb sieixpensive and {HeO¥da]ly fineble bvidlidgr s have

di scovered a he | as described her.ein have neuroprotective
properties. H’R‘i@iﬁ &r?&idggﬁom@g?égygl tﬁ?ﬁ%eu €en |inked to oxidative stress
response and, without being limted to any particular theory, the I Mss as
descri bed hqoe39] nesSprmedMSsiate preritsosof Habdtarecyplio pebdnee@NHTH.ONHCs et Ss t hat

may be used,as neuroproigectiv ent s e compounds-havin structure of
thg gener al bFSF%Igﬁnq??te‘fgﬁ‘Hng ﬁg'é%ael?yg‘#og‘e&a% %%Te,c %oéltlaggﬁglﬁ line is
%;eﬂt Ror h&eﬂf&ﬁﬂ@hmbaﬁbﬁﬁ?nmmfmﬁ@gaammd;elwﬁtfhh RéﬁegiéegaoNhe car boE él o
ic an are at ed and t caf bon t o, whi an att ached.
Thus, the catbHRers f?ﬁ éﬁrngfn%[ﬁtag%m&E‘eée%éh%ﬂ%%ﬂtoPﬁ@n(?gﬁ'ﬁmo whi ch R2
and R4 ar e ahd@eRaspipiatd Cot@bAS CDEsoR)atRnlof BVISAmey BYtriddtvtlumier a doubl e
bond. [ 0043] Rl and R2 (i) are each i ndependently, H, siral %gt jfﬁr branched
Q C al kyl, $p¥iGeditiops onjh aqenfed;stution upderaqyiral capditigngy it may g diffieieq -

al kynyl, C 1£3&emkeNHCOfrokiIMSs WBl 8hibkeitueiids lbthet M@h & hfRbienatont 4B @2 ons form a
6- to 10-nenbered fused saturated, unsaturated or aronmtic ring system or

(iii) Rl andor8on fghs srawralringnHewesier radis sreries may befogmed Fem feseIMSRe

toget her W ) cfeB@ihg okt bbl of ke stis@fiBnts.f Orm a 5- to 10-nmenbered fused
saturated, uhsaturated or aromatic ring systemand the other of RL and R2

is as defin ove in (i); or (iv) RlL and R5 together with their central
ring atons ﬁQﬂB&Z ah %nzoébﬁvﬁé’rsc%ﬁefeﬁ thay er‘i{:séﬁg ﬁ%f'F“W%reH’tWE each

i ndependent hyurbproftidy %ﬁeaielmems@@xl afdofdesadveien linkeddo oxidgaeur at ed or
aromatic ring system 044] R3 and R4 are both H or, when Rl and R2

t oget her wi siResp Fpépqnsgér%ﬂ, Wifhoyt ibﬁi@g limited to any particular theory, the IMSs as
described herein may exhibit anti-oxidative properties.

[0041] IMSs that may be used as neuroprotective agents are compounds having a

structure of the general formula I:

¢y

[0042] In general formula I, the dashed line is absent or is present as a bond to
form a second bond between the carbon to which R' and R are attached and the-
carbon to which R? and R* are attached. Thus, the carbon to which R' and R3 are
‘attached and the carbon to which R* and R* are attached may be connected by either a

single bond or a double bond.
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atons forma 6- to 10-nmenbered fused aromatic ring systemor when the
dashed line is present as a bond, R3 and R4 are absent. [0045] When R5 or
R6 do notwbanewr3feased aronmatic ring together with Rl oPCRBG2089p@ari vel y,
as set out above, R5 and R6 are each independently straight or branched Q C
6 al kyl, straight or branched C -CO al kenyl, straight or branched C -C

al kynyl, C3-C18 cycl oal kyl including fused cycl oal kyl ring systens, C -Cl10
aryl, CO C1(8043]- ®!-a@bRa(ikark cactiGndependentiyl HGRraight eribanahed Ciefs aligd,.C10

aryl -C2-C6 al kynyl . Ci.- kyl - G6-  Ci ryl - Yl -Co aryl,
or C2-C6 al ﬁ%ﬁ%‘%bb‘é‘f“iﬂeg%é% plke yggsfé%%’f%ﬁ%’ﬁh%d?ﬁa&@ég %élcﬂ%&%& -G 0
aryl . [ 0047)ii)aogethzt witheheddronteal sind stoins fiarnt 56-Rd 10-meRbgeredifiesed sanppted,.cabl e, may
optionally have gne or nore.carbon atoug:r ced wit .het er,0at om
selected fr (‘Jﬂﬁaﬁf,ratﬁﬂeo@r%{ﬂﬂ‘clﬂngﬂst%%I qr%"’ggya@pésﬁﬂ%e%é%g\?gt TsePTe 1%t s RL to
R6, where apphiseaRf &nd Kaggditr wathahdincetieal Sinp atondsifond a\si- tohl fehenigeredror e Of
straight or branched G -C 6 &I kyl, straight or %ga che 1CZ-%.aI kenyl ,
orArP % 1374

b
strai ght or ¥spdsabHagd.easaturgie matieIng FESIER) 3 er p & Fused
cycl oal kyl aéma&u&keﬁr@; O%Vﬁ(]()anawhogeﬁlkil&)ftlﬁ)theirﬁ:i:mfalH@gﬁtoﬂﬁﬁﬂmz, cyanato,
i socyanato, carboxyl, G -Co acyloxy, C-C 6 acyl, carbonyl, amno, acetyl,
acet oxy, oxand Ry toggsherpyiththgiycentralring atoms) epch indenspdsptly formamd-49 ksxy, c2-C

al kenoXy, Clrenfobred lrlc¥ Riated AR Iral 6r KdmititEridzaYitedl ring carbon atomto
which Rl and R3 are attached and the central ring carbon atomto which R2

and R4 are attached,may _be optionally replaced with, i.trogen. at om [ 0049]
The above c@?‘p@&ndé{3 Ripge By %ﬁf’WhﬁngagﬁdaR&Pﬁ\%efﬁﬂ@,tqu\gggﬁﬁ% may be
used in theapre$aRta 6Rb NOSRnbEH Ktked RORRIPERLEysER drivhas GR[Maskel Gnsal t s of
conpounds of general fornmula I, and ol igoners and pol yners of such salts.

Such salts Hayeshahve2iond R)erdRearpbseRe "general fornuia I1: [0050] Gener al
formula Il is as defined above for general formula I, with the further
feature of (oD4S] er Wien R’ oXRf 8o Aot @brar IMeRAUromaic ringacgaet aith ®’ ankYn,
including but ngt limted to chlkorjde, brom de, tetrafl uorqborate,
hexaf | uor opFroRssHYRLE s sRieEkabpverfe a?‘{eﬁ@nar"’ Fﬁgé‘b‘gp%{gjeﬂtg' al‘?@'? i ani"ﬁ‘t’.dr ef erence
to ring strogCyaR$l, sefigh or brandhb@Csankay 1, Qfraight dr®emthddWd)-Glalliyaylbet ween ri ng
structures. Wien two central ring atons .

C;-Ci; cycloalkyl including fused cycloalkyl ring systems, Cg-Cyo aryl, Cs-Cyo aryl-

Cl-Cs alkyl, C6-C10 ary l-Cz-Cs alkenyl, or C6-C10 ary l-Cz-Cs alkynyl, Cl-C6 alky 1-C6-

Clo'aryl, Cz-CG alkeny]-CG-Clo aryl, or Cz-C6 alkynyl-CG-Clo aryl
[0046] R’ may be H, C;-Cs alkyl or Cs-Cj aryl.

[0047]  Any of the above substituents R' to R®, where applicable, may optionally
have one or more carbon atoms replaced with a heteroatom selected from N, O, S and
P. As well, any of the above substituents R' to R®, where applicable, may optionally
be substituted with one or more of straight or branched C,-Cs alkyl, straight or
branched C,-C¢ alkenyl, straight or branched C,-Cs alkynyl, C;-C,5 cycloalky!
including fused cycloalkyl ring systems, C¢-Co aryl, fluoro, tri-fluoro-methyl,
cyanato, isocyanato, carboxyl, C;-Cs acyloxy, C;-C¢ acyl, carbonyl, amino, acetyl,
acetoxy, 0xo, nitro, hydroxyl, C;-Cs alkylcarboxy, C;-Cs alkoxy, C,-Cs alkenoxy, C,-
C¢ alkynoxy.

[0048]  One of the central ring carbon atom to which R’ and'R3 are attached and
the central ring carbon atom to which R? and R* are attached may be optionally

replaced with a nitrogen atom.
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(either of which may be Cor N) are included in a fused ring system the
ring systemis fused to the central imdazoliumor imdazoliniumring.

[ 0052] | nwpandsesdear enbodi ments, the | M5 has a structureTsG2generat
formula | or Il, in which the dashed |line may be absent or is present as a
bond to forma second bond between the carbon to which Rl and R3 are
attached and the carbon to which R2 and R4 are attached; Rl and R2 are both
H or toget hd@04@]t h Tt'hhebcrve(t;empmalkis miay be pitesams infselt florgr. Ghus, MBS thatmbyer ed f used
aromatic ri st g 4. a th H 5 and R6 are
each i ndepen éls%él yﬁls prreaslent 3%0'35 r%ﬁgﬁgﬁmﬁeu all?l?g‘iegggl?ggalltsg?t or branched
C2-C al kenylcpmpdnrnas gif'gena'al ﬂomna:hadl dligefieralahd polimer€8f GtBsalts| Sattksalts i ncl udi ng
fused cycl oal kyl S 0 yl, C-Cl0 aryl-@QC alkyl, C-GO0
aryl - Or C bal™& Ye%?[}g,&,}/ fgheagewmt’g”@é I kynyl: R7 is H nethyl or phenyl :
any of which substituents RL to R6, where applicable may have one or nore
carbon atons repl aced vmth‘a het effBat om sel ected fromN, O S and P and may
optionally be substitut e or nore of straight or branched CJ-C

al kyl, straight or branche al kenyl, straight or branched C2-C

al kynyI, C3- C18 cycl oal kyl ﬁused cycloal kyl ring systems, C - G o
aryl, fluoro, tri-fluoro-ne cyanat o, carboxyl, carbonyl, am no,

acetyl, oxo, nitro, G-C C2-C ale)léenoxy, C2-C al kynoxy. [ 0053]
Alternatively, the I M5 hBS_ st he s\ructur of general formula | or general
formula I'l, in which the shed IR®ne is absent or iglpresent as a bond to

forma second bond between the carbon to which RL and R3 are attached and

th b I | M5 h th
structure of Uiler gennaipl £ teBhiARIRE or BhicB RELMKT, Wi ke VD 1Rt
are both H @mhen)@emtemf comrtdrioniei X iscephtarmdcentioally adcoptablé emion,ancdudingy :

10- member ed Iltuns ?fjrm"% Monfié IbF(gmﬁg %ét%@uof%érg{e#%%c!iﬁﬁlrgpho%#ﬂ V\ﬁglE\” S has the

structure o genera eneral ich R3 and R4
are both Hor are absent Alternatlvely, the I M5 has the structure of
general for 6@A54]1 dhe tremé&fused s mpnd| hareir in refiarond to hin@StrestereRGTent te theach

d dent hed C -C
:alnkgﬁsln egt Irs%llg %’ng? trtgfhgﬁ)rn%%%%%e %%}%E#XJ C\}gﬁ%ltgcyc a_lﬂé/)ftg?l%cﬁudl ng
f used cycl oédither of bl reaysteeirer, N)Gae @oluawlhaf@@dm@aysyﬂm tg] irg whtkpplis C6- C 0
aryl - C2- 08 gl kenvhe O R h0u Ry brifuideRudh xgy! . Al ternatively, the | VB

has the structure o genera ormJ or genral formula I'l, in which R7

is H,
[0052] In particular embodiments, the IMS has a structure of general formula I or

I1, in which the dashed line may be absent or is present as a bond to form a second
bond between the carbon to which R! and R? are attached and the carbon to which R
and R* are attached, R' and R? are both H or together with their central ring atoms
form a 6- to 10-membered fused aromatic ring system; R® and R* are both H or are
absent; R® and R are each independently strai.ght or branched C,-C; alkyl, straight or
branched C,-C¢ alkenyl, straight or branched C,-Cs alkynyl, C3-C;3 cycloalkyl
including fused cycloalkyl ring systems, C¢-Ci aryl, Cs-C1o aryl-C;-Cs alkyl, Cs-Cio
aryl-C,-Cs alkenyl or C¢-Cg aryl-C,-Cs alkynyl; R7 is H, methyl or phenyl; any of
which substituents R' to R®, where applicable may have one or more carbon atoms
replaced with a heteroatom selected from N, O, S and P and may optionally be
substituted with one or more of straight or branched C;-Cg alkyl, straight or branched
C,-Cs alkenyl, straight or branched C,-Cs alkynyl, C3-C;3s cycloalkyl inc_:luding fused
cycloalkyl ring systems, Cg-Cyp aryl, fluoro, tri-fluoro-methyl, cyanato, carboxyl,
carbonyl, amino, acetyl, oxo, nitro, C,-Cs alkoxy, C,-Cs alkenoxy, C,-C¢ alkynoxy.
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met hyl or phenyl. Alternatively, the EMS has the structure of general
formula | or general formula I'l, in which any of RL to R6, where applicable
has one oworoe%i2s®pbon at ons repl aced with a het er oat ompselseet@aodnom N, O,
S and P. Alternatively, the IMS has the structure of general fornmula | or
general formula Il, in which any of Rl to R6, where applicable is
substituted with one or nore of straight or branched C 1-C al kyl, straight
or branc hed[(m5313 aAhamyﬂivel;sﬂxeaﬂ\@hasdxestguqm}wéger@al formhlayioy pene@s - C1

cycl oal kyl nCl fr’iuiif gg\thngg'ne da l k%i)ser I an r}ésen{eas abo%toCEogﬁfl%cbnél uoro,

tr|-fluoro car 0X0, nitro,
Cl C al koxyborﬁ%e%eatﬂeetho \GﬁelCR yﬁquanapmaﬁ]i tliéccarbeummlhleh Rfn vari ous

enbodi nment s, n ol i um sal.t ubl e bond
bet ween t he? ‘\/}g ‘?ﬂggléq% %‘WH‘{C@%@*‘%M 3 eﬁl‘c‘é‘%"fﬁﬁneﬁlg"%"a el Fed. In
vari ous ot hggegadilaen ibwhithR! Ermf'[{)z%’llﬁbtlﬁﬂyorb@e&ﬁr with thaiz obritial Hng sal t
wherein R3 and R4 are hydrog nd there I.s onl et ween
their cent r4Pmp f4Rp ady iy Hywem ?fe‘glglse%‘t’ﬂ’@?‘ce‘ﬁ%géﬁ n mﬁgveghg’e&gﬁgre absent
and Rl and 38 feQ@RE0RN of \bbrdeRal tféHula IC0? BrcAd] forniuth H-tlﬂ Which ® @R Sare O

10- menbered fused aromatic ring system [0055 he substltuents conpri sing

R5 and R6 negfh Hjosgreabsept. &B?mﬁwabfpwhémﬁﬁa%@ Baf groprekformpla I RS of the

present net hod,Rymb& naupmapnﬂ&hdwtfeafe%aeh Eﬁ‘ae?eadeda@ sBHhi ghttdaeraaama I'n
di fferent enbodi nents, R5 or R6may be aral br anchedal kyl s or

cycl oal ky! sCi-Retlidi ﬁij@l&%féaaqch?beE?sql%ﬁwl SFﬁg]Eftqﬁé?an@?Bé‘m% 8YIR5 or R 6
may COI'TpI’I S@;; é]sp, a%i(}h){lllchg.{l&‘msedl clgilpﬁrrmgggﬁghsn@“ né5-g{o 3%1 hof R5

and R6 may c se dn adamant any rou ha may b e used in

t he pr esentcnﬁtﬂbld &-So ar}fhﬂztfd@ll@hylgoﬁeﬁso %’Yl %DLWM 1f®¥mvﬂb'om conpounds
of general &,Qhwgglas the Q&ucaﬁ%{%L r%pfomﬁhm b gen;fﬁavﬁm 194 GOURL R¥is §1, Used

herein, refers t exanp nmor e, nor e, more, '5 or nore,
10 or nor e, mdtyler phenyb, Alter@atiyelyntbe VIS hasggthe SlruqimP efgeserabﬁorrmia kor 100 or nore,

L el SRR SN A B80S S B connect

t oget her |goner I nc I mers and
trimers. " Robmsmepbtedasithiskderharmiselested Eom N, ©, Sfand Pe xiltepiatively.Ge o r nor e,

b FMSZng A SHIEQTEJFG’ of%grg)erz(ﬂ "fortiaT or %ggerﬁrfOMaeH ift %%h%ﬁy gPREroCOMPOUN ds

o f general Tormu
R®, where apphcable is substituted with one or more of straight or branched C;-C¢

alkyl, straight or branched C;-Cg alkenyl, straight or branched C,-Cs alkynyl, C3-Ci3
cycloalkyl including fused cycloalkyl ring systems, Cs-C)¢ aryl, fluoro, tri-fluoro-
methyl, cyanato, carboxyl, carbonyl, amino, acetyl, oxo, nitro, C;-C¢ alkoxy, C2-Cs
alkenoxy, C,-C¢ alkynoxy.

[0054] For example, in various embodiments, the compound may be an
imidazolium salt, with a double bond between the two central ring atoms to which R
and R are attached. In various other embodiments, the compound may be an
imidazolinium salt, wherein R? and R* are hydrogens and there is only a single bond
between their central ring carbons. In yet other embodiments, R*and R* are absent and
R! and R? together with their central ring atoms form a 6- to 10-membered fused

aromatic ring system.

[0055]  The substituents comprising R® and R® may also vary. For example, in
some embodiments, the IMS of the present method may be a compound wherein R’

and R® are the same. In different embodiments, R® or R® may be aralkyls, branched
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general formula Il connected together in the manner descri bed bel ow. [0057]
In oligoners or polyners a s used herein, conpounds o f general fornula I
or gener avof2osom2bsw9ol | are connected to each other to fororacae®nonmtecul ar
structure, which may b e cyclised. [0058] In the nmacronol ecul ar structure,
two conpounds o f general fornmula | or general fornmula Il may b e connected
together so that one or nore R1, R2, R5 R6 or R7 substituent is

bi val ent analkyis draydoadhyds mdubiat fusedritgsystems. hmthmmnﬂedimeatslfléprkﬁan have a

I bst i ' | i I ' d
o't “goner al brtpaedBEARN ade! MR ARPRmPE SR oY SR BRI 2 Cuch

di mer, two aoypompds anaamarganybpgroest ed by a shared bivalent R1
substituent, and thus in the conplete diner, there is only one occurrence o

f an R 1 su i hue far. the twa,compounds q.f neral. fornmula | or general
formila 11 gilo) Mot bE ol i SRAERHANT mdba #E7SR0c bRMGS! 21 00
formul a |l mpalynersdoinedisth ¢anppatds odighreral ormub Ir gedeedl forambdl.i Thisnt such a s

R1, R, R,5, R6, or 7.. Fo X | e R 5 supstituent on qne conpound
6 1 gener al PRI s PesRprin36len & HEEhP R 2T LUt S doner o

for ml;La | sweemmote bl oﬂxh@e,tmmlmaumdﬁm&clesbﬂ xﬂdﬁe,olslul/drancae,sshbammreeedd R5
ssuubbssttiittuueenntt.. SSijnmmillaarr ., 0 i.i ggnmeerr,ss oorr

ppool | yy rmeé%é grsm?fﬁﬁ?“Boué‘g’f Bﬁg?ﬂﬁfa%“?‘flﬁb‘%%n?ﬁ‘r@%ﬂﬂ g“\?f‘%?"?ﬂé‘fg@ ‘R1, R 2,
R 5, R 6, Olin fRe mafintpFédctibédbefow. [ RBMlighRer ifMadd denerdlanetitess. f t hi s
description_include 2,6-di-(3-benzylimdazolium bronide)-pyridine or a

phar maceut i catlyperscesaisediparen sefers tq, %cgreé%wplfqlemgzwref YA merE 208 05 ) e,
trimers as gRsEniP&Inde; 00dr Mded, 100 dr ndrdcdniponhdy JTRERYAIIfSnfidZI)i UM) - | i nked
cycl ophane or a pharmaceutically acceptable salt_thereof (TDBZIM. [0062]
Sharing of &ensst farmelalbcongeciediopsthradn Eiﬁweééﬁscrlh%q RelR¥-sharing of two
substituents that together with their central ring carbons forma fused

ring systenfooBTys, If Sligofa tR pblymefs abised@relR corgfinbess gehérhl tohgila 1 cent r al
ring carbons forma ring systemon a first conpound of geperal formula I,
additi onal | EESBBRLIONYIATHAY FRENPGO7Rh Oﬂzfét%fgﬁflmacmﬂwdece&f HBIET®:r om a
second conpquid nfly beep@ised. fornula 1. For exanple, dinmers of this
description include benzo(l, 2-4,5-diimdazolium-N N ,6 N,

[0058] In the macromolecular structure, two compounds of general formula I or
general formula I may be connected together so that one or more R!, R%, R®, R® or R’
substituent is bivalent and is thus shared between the two compounds, rather than
have a relevant substituent present in the oligomer or polymer for every compound of
general formula I or general formula II present. For example, in such a dimer, two
compounds may be connected by a shared bivalent R' substituent, and thus in the
complete dimer, there is only one occurrence of an R' substituent for the two

compounds of general formula I or general formula II.

[0059] Thus, the compounds of general formula I or general formula II may be
joined to each other via a bivalent substituent such as R, R%, R%,R® or R’. For
example, an R’ substituent on one compound of general formula I may also be R’ on a
second compound of general formula I such that the two compounds are linked via a
shared R’ substituent. Similarly, oligmers or polymers may be formed by linking

compounds via shared R', R% R’, R®, or R substituents.

[0060] For example, dimers of this description include 2,6-di-(3-benzyl-

imidazolium bromide)-pyridine or a pharmaceutically acceptable salt thereof (IBN-
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N "-tetrabenzyl -di -brom de or a pharmaceutically acceptable salt thereof
(I'BN-29). [0063] Alternatively, a substituent such as one or nore of Ri,
R2, R5, RSoenoyRz3ssay be bonded to anot her such substit uegt/senom/ose@annd
conmpound in order to connect two conpounds together to forman oligoner or
polymer, and thus there will be one occurrence of the relevant |inking

substituent for each conpound of general fornmula | in the oligonmer or
pol ymer. MuR2kple conpounds falling within general formula | or general
formula Il may be joined together (oligonerised) in this way, by one or

mor e shar edy u(gjﬂgl eithy %KHFBZ% infary as %@scﬁBeﬁeréﬁH lﬂﬁzz)ddt‘: Y %gst ?13(4F195thﬁx anpl e, such

di nmers incl enzyl-i1m dazol 1 um brom bi napht hal ene
or a phar mmdﬁ@ahb%@d@&@@ﬂbheowlIaHUMuw@ﬂy adceplatiigyalt thgod4|

Addi ti onal | Y’{) conmpounds of general forrmula I or general formula Il may
be attached by a single or double bond between respective carbon atons to
which any of Rl, R2 or R7 is attached in general fornula | or general

fornmula 11 [Q96Rbr mSharinglof spbsiitnends asplsboyibed abdva caniinrlnde shadigiefitwol t wi | | be
appreci at ed qg Y oo double
bond to for#gﬁéﬁﬁgﬁ&ﬁ c??re%mgté%%f@ir@rnguﬂ ekﬁgﬁe@ﬁgtom of the
central ri nghus fdr ekesmnpde, uﬂfe aap Bf mihaltmﬂst!nbstceltménngca@bmlfm amipghydr ogen
at ons) repI e ncl ude for
exanpl e, 1 3 tts b St & eBhertBintufe £ ARond P EREn Wit Hhé g

2(3H) -yli dewdp b@qeﬁ&dlrhgdaxbeﬂsl-ﬂvqm smmd enqround pffmnaatfeundla:hlll’qr accept abl e

salt thereof und | i i J,$ed conpounds
may be the %’?&J@?egg’ﬂ?&ﬁfgk’% ﬂlcsﬁ” H’ht g‘llqe%gﬂ%g[r?'4tfs %%IHTZHB Xgﬁ\g Iéf ormula | or
general f or Nut-gethabenayladitbhenidactea pharmaeltically gaeptabls et tbéreﬁfO{IBNEﬁ_g)s ed
conpound, or may be different, with one or nore substltuents differing

bet ween co t 1 tituent or
substi tuen'?@(6 Bafl A‘t{){%/ll%l%hvgﬂ gﬁgﬁﬁ&%&c&eﬂ%’e ?ﬂ‘g‘&%%rfr%d\lﬁ % ich the

bi val ent suinsy b¢ brewded tosmstherrsech sub&tiGdnt ol abéoendccunpmlad msorddleocmm and
structures gl BREhEH I HpEXBTBEES Hleokleor MRS JER LR R ENA R [ 0067] I
parti cul ar enbo Re corrpoun& OF" YHE present invention nmay be

| - et hyl - 3- nmdchnyéncabﬂmz edlévang linking-sbbssibentzfgt each dempdund 0f gehetdd formula I

in the oligomer or polymer. Multiple compounds falling within general formula I or

general formula II may be joined together (oligomerised) in this way, by one or more
shared bivalent R, R%, R®, RS or R’ substituents. For example, such dimers include
2,2’-di-(3-benzyl-imidazolium bromide)-1,1°-binaphthalene or a pharmaceutically
acceptable salt thereof (IBN-23).

[0064] Additionally, two compounds of general formula I or general formula II
may be attached by a single or double bond between respective carbon atoms to which
any of R', R? or R is attached in general formula I or general formula II to form an
oligomer or polymer, including a dimer. It will be appreciated that when two
compounds are attached via a single or double bond to form such an oligomer or
polymer, then the relevant atom of the central ring will have the appropriate
substituents (including hydrogen atoms) replaced by this single or double bond.

These molecules include for example, 1,3-dibenzyl-2-(1,3-dibenzyl-1H-imidazol-
2(3H)-ylidene)-2,3-dihydro-1H-imidazole or a pharmaceutically acceptable salt
thereof (compound H).

[0065] The oligomerised or polymerised compounds may be the same compound,
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di i sopropyl

imdazolium 1,3-di-tert-butylimdazolinium |, 3-bis(ladamantyl)

i mdazolium 1,3-bis(2,4,6-trimethylphenyl)-imdazolinium 1, 3-bis(2,6-
di i sopr opybD-2pévengicy- i m dazol i nium 1, 3, - bi sbenzyl benzi nipdascoorvno112

1, 3-di benzy
| - benzyl - 3-
| - (I -adaman
2-benzylim
1, 3-dicyclo
1, 3-diisopr

alpyridiniu
1-(2,6-diis
mesityl -5-

2-mesityl -2

| -2 methylimdazoliuml,3-diallylimdazolium

met hyl i m dazolium 1-butyl- 3-nethylim dazolium
tyl)-3-(2,4,6-trinethyl phenyl)-4,5- dihydroimdazolium

qechghat alf substignents én geﬁpr@hgrrm,ﬂs? Br genprabigamelatharg thesameinn dazol i um
SEAABRET SeRal bt b EROB RSO Bl o, 1,
iybstituents differing between compounds, with the exception that shared bivalent

‘Bﬂ{sﬁ{?x}éﬁt%? g&%hﬁerﬁ‘ & %v‘?auklg!bgﬁe%n@ IERY dmblndmQbidl HEN 2
methyl'tm dazo . anyrl inium
bbaknt/subsiituenhisghopdir rol o[ 2,1 c][ |,2,4]triazol -4-ium

|, 3-bi s(l-adamantyl )i m dazolinium |-butyl-3-(2- pyridinyhnethyl)-

| H-i m dazol
1,2,4-trizo
i socynat obe

' 6, ' 2o -5. 1- ¢\ -
{0081 ©, afte bt gREIRBL R RRURCH it A f e © TS
B descmbeddewiin. um | - net hyl - 3- (4- car boxyl benzyl ) -i m dazol i um 1-

nmet hyl - 3- (4- acet at e- benzyl ) -i m dazolium |-nethyl-3-(2, 2-di net hoxyl et hyl ) -

| M dazol | UTN0okzi 2, dh Bichl FRRRYIRRAON sotifcfn @b RsAe REdon il gz ol | um

1, 3- Di benzy

-5-phen zoltum 1- rboxyl benzyl) - 2-

met hyl i m dazsthylsdymethylimidazolium, 1,3-bisbenzylimidazolium, 1,3-

bensyl 1. ( 4- byl ARMUR R RN L OO T S

| - benzyl - 3-

nmet hyl car bo

addnsintyhemidgioliugy; hBtbing2,4,6+timethylpheny])-imidazolinium, 1,3-bis(2,6-

2. 2-di et h | &t hyl) - 2- hyl -4 m d | i .
boprely B P, £ TR B Re ME 2-chml  uy- 1
alethybimidazdlang y,B-da:If Umivezdliyinb ibzyzy)-3 nattetlimidazniiin Aehitylm

2-Lrifl thyl ) =25 qethyl i '

R RA R LB AR SRR AL um
Giky dromidizelian 73 binzplimidaely b-ciquirdtiziatm, USybis(1-adamantyl)-

bR R, ks BB B labi b b Gt diiisopbnigpopy n 1 1 -

i mi dazol i um,3lditbeagslimidazé Rrhy2R@Edlisbprppydpteny b S midaze]1,5-

| - benzyl - 3-
2,6-di-(3-b
1' - bi napht h
1- benzyl - 3-
1- benzyl - 3-
| - benzyl - 3-
| - benzyl - 3-
di i m dazol i
|, 3-di (2-ph
1- benzyl - 3-

ERVEGERIR, L2 kPSS b -G S-methyphemyD imidapeliniems 251 )

i m dazol i uninedityB55méthi/SmiddzoEblajpyriditiuaa 2ahésitn)-2,b 6| Tkedats iRpopslaiea -

| , 3-di benzy
(I, 3-di benz

'g:lifmtsi%oas-m-lzi-gi.sslswagw@mi%ﬁavrnywwyﬁ-m-m- dazol e,

| - benzyl - 3- pyridinylmethyl)-1H-imidazolium, 6,7-dihydro-2-pentafluorophneyl-5H-pyrrolo[2,1-

c]-1,2,4-trizolium, 1-methyl-3-(2-hydroxylethyl)-imidazolium, 1-methyl-3-(4-
isocynatobenzyl)-imidazolium, 1-methyl-3-(4-carboxylbenzyl)-imidazolium, 1-

methyl-3-(4-acetate-benzyl)-imidazolium, 1-methyl-3-(2,2-dimethoxylethyl)-

imidazolium, 1-(2,4,6-trimethy1phenyl)-3-(4-acetate¥benzyl)-imidazolium, 1,3-

Dibenzyl-5-phenylimidazolium, 1-benzyl-3-(4-carboxylbenzyl)-2-

methylimidazolium, 1-benzyl-3-(3,4,5-trimethoxylbenzyl)-2-methylimidazolium, 1-

benzyl-3-(4-acetate-benzyl)-2-methyl-imidazolium, 1-benzyl-3-(4-

methylcarboxylatebenzyl)-2-methyl-imidazolium, 1-benzyl-3-(2,2-dimethoxylethyl)-

2-methyl-imidazolium, 2,6-di-(3-benzyl-imidazolium)-pyridine, 2,2’-di-(3-benzyl-

imidazolium)-1,1’-binaphthalene, 1-benzyl-3-(4-methylbenzyl)-2-methylimidazolium,

1-benzyl-3-(2-trifluoromethylbenzyl)-2-methylimidazolium, 1-benzyl-3-(4-
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met hyl -i m dazol i um |- (4-cyanatobenzyl)-3-nethyl -im dazolium |-(4-

car boxybenzyl ) - 3-net hyl -i m dazol i um

| - met hyl -WBo(2dosaesicat e- benzyl ) -i m dazol i um PCT/SG2009/000112

| - met hyl - 3- (2, 2- di met hoxyet hyl ) -i m dazolium or

| -(2, 4, 6-trinmethyl phenyl)-3-(4- acetate-benzyl)-imdazolium or any

phar maceutically acceptable salt thereof. [0068] In particular enbodi nents,
t he conpoundledfquafbequatemml)-ﬁwhmlihuidmmbébbnze'l Bry4-a@tatebengyiD-Ivi dazol i um

b i d 1 b
1r gmdl |esopr pyY ?xﬁg%z\ég ﬂtgen%?' %‘%ogfg?&?(g@résmmldamhum (1,2-4,5-
|1 g gl - 'E Ier t gum)ducmudﬁ-N)Nf , NI’ DN~ tﬁtrawnlzyl](c-hlenime ,at l&nfﬂﬂi@}propyn— -yl)-
, 'S ada n ra Qr opor.at e ,
S b oo, 4 Tptatiit] | SeERE - By Db GReRIS 1 S Rrepipty-
|, 3- bi s( 2, 6ifidaUiph0 PYenzp RBW-hetateBeiBcimiduzolions NHenrd S -EAREHRMI)- 1, 3, -
X g RO AR T M
(Conmpound Dy1,3-UibBieAyEYH-=iidaBE I A3HD)- indéae?rzla mnydiquﬁﬂda(zaanpemgll-ﬁ)

| - but yl - 3- met hyI | m dazolium chlorjid

Co
| - (I - adamanfigthyl-midazoliurg, }-{4-¢yapafohenrd i nP}W"HmGH?}‘HF‘o} #tdazol i um chl ori de
(Conmpound  Skarboxdb&EPBBLhEthHazMazelRm, 3 Asthy 13- {40kl W3hA1) ﬂlﬁda(zgmmound S2),

|, 3-bis(l- adamantyl - benzi'm dazol i um chl ori de 500 npoun 831

di cycl ohexy [ tseadili( 3MP%W@W&WQ EIHPD Lk Gyimethy lphenyl)-3- (4-
di i sopropyl hé&a@@%l LirkidhdoBilimade! dﬁgoﬁi}ﬂlra@éuﬁcsﬁ@@?%%ﬁ saif therebf. 3-
di i sopropylim dazo i um chl ori de npound ,

2-(2,6-diisgpro heneyl ) - 5 met hyl i m dazo[ ], a] pyridinium
hexaf | uor op i-), gl ocggt)ants,ﬁhe(c?rr@ound of the present invention may be

((?IICL) sopr OSYEF’%)QQV%}ﬂearyﬁxtﬁn&z@l&ﬁ bml&yhphﬂw idg'fﬁaﬂ@lﬁﬁ{ brgmwang? ded
oun mesi

34djiso limidazolium ’cetraﬂuorcl)bryratea (ZDo , 1,3 ?11- ey[ P dinium chi-ori de

( Oogound s, fi)‘ ppapy 3/

mesityl -2, 5 1&&@2&1@1&%@@55&9&&&%@@} [1'3~l%s(‘ff-]a¥i£1hﬁﬁ§%mﬁhak&lmr§h| oride
(Compound S12 -bis(l-a amant&d dazol i nium tetrafl uoroborate
A(MQ‘AX ]

( Conpound smﬂuqob@mtcy( 2.30his (@ dibriyimety Iphenyl:- imidazatinium shlogide
hexaf | uor Oph%mm)el é?@ﬁ@@lms’op%p@) hetyﬁ cimfla PR &1mt®fpbmwm3;1eyl -

H pyrrolo[ 2, 1-c\- trizoliumtetrafl uroborate(Conpound

| - met hyl - 3- b@bm@dbmwmymbmmléammmb} &iibgazyl +B3methylimidazolium
met hyl - 3- (4bﬂoﬁ7§P_l Dy ZYb)dBa'llgl gfumnrs@&r(t&ﬁ%ﬁﬁ%_&%% berlzymt hyl - 3- (4-

car boxyl benzy azoli um acet at e- benzyl ) -
i m dazol i unmethylimidezoligmBixprgide (Compaung E),3 Q@lﬁ-mﬁmm@%@ﬂllémlo)’l@ m dazol i um

(Compound G), 1-(1-adamantyl)-3-(2,4,6-trimethylphenyl)-4,5-dihydroimidazolium
chloride (Compound Sl), 2-benzylimidazo[1,5-a]quinolinium chloride (Compound
S2), 1,3-bis(1-adamantyl)-benzimidazolium chloride (Compound S3), 1,3-
dicyclohexylbenzimidazolium chloride (Compound S6), 1,3- ’
diisopropylimidazolinium tetrafluoroborate (Compound S7), 1,3-
diisopropylimidazolium chloride (Compound S8), 2-(2,6-diisopropylpheneyl)-5-
methylimidazo[1,5-a]pyridinium hexafluorophosphate (Compound S9), 1-(2,6-

: diisopropylphenyl)—3-(2,4,6-trimethylphenyl)-imidazolinium chloride (Compound
S10), 2-mesityl-5- methylimidazo[1,5-a]pyridinium chloride (Compound S11), 2-
mesityl-2,5,6,7-tetrahydropyrrolo[2,1-c][1,2,4]triazol-4-ium chloride (Compound
S12), 1,3-bis(1-adamantyl)imidazolinium tetrafluoroborate (Compound S13), 1-butyl-
3-(2-pyridinylmethyl)-1H-imidazolium hexafluorophosphate (Compound S14), 6,7-
dihydro-2-pentafluorophneyl-5H-pyrrolo[2,1-c]-1,2,4-trizolium tetrafluroborate
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bromde (IBN-8), 1-(2,4,6-trinethyl phenyl)-3-(4-acetate-benzyl)-imdazolium
chloride (IBN-9), |, 3-D benzyl -5-phenylim dazolium brom de (IBN 15),

| - benzyl -0 20eb/2a3ssboxyl benzyl ) - 2- met hyl i m dazol i um chl oprcesGeod8Nedid) ,

| - benzyl - 3-(3,4,5- trinethoxyl benzyl)-2-nmethylimdazoliumchloride (IBN1
8), |-benzyl-3-(4-acetatebenzyl)- 2-nethyl-imdazoliumchloride (IBN19),

| - benzyl - 3- (4- net hyl car boxyl at ebenzyl ) -2-net hyl -i m dazol i um chl ori de

(1 BN-20), | {(©Gemmphd 815()21-ﬁrethgﬂ BrE2-hydeyxydethyl)-imidazotiom proniidé dBXNed)i Lim br oni de

IBN-2 1 3 b d | di | BN- 22
S o s Bt Ronta bbb R il RN DY ionfRlR AN 20
1-benzy | - 3ca(rsommehwmmwbl)mﬁ bﬂﬁildlw(IBthj,a]zmblhym-(m&aatatmnwlBN 24),

bt it R SRR e 2

3, 5- t ri s- athisatbpxylatehenado?-methyl- unﬂm@am@@mépﬂ&hléows?w@rlﬁeﬁﬁ

520 e okl Ead DR b s ARG RUA 71, 261 e
: - l(aenzyl 3- mﬂmllumrbmrad@myudmbﬂ@m -4, %éowrﬂéuhqmzylgyldazohum bromide)-
- (4- cyanat ohe
car boxgbenzg’ll? By XA }&haﬁen %gtﬂ)%fnp% g;gingﬁiyg‘?[ ﬁ%/tlhﬁll%m(j Zalz-ozlilgrélt at e- benzyl) -
i mi (]Zl-a2?|2I z rrcldbrlldrr(llﬂ‘é-%] l{bemztyyB{MmozomhﬂlUdbmlyéﬁw}hy)lhﬂidﬁZd@ml i uLnI br Qgi de,
or 1- : A n :
[0059] 1 1 ofHedeTENESE FElEnL bR RaRl frabaayh B phatilnC | br! O
iln\éegt i on nbrpmide (lBB-Zb) ﬂ;benwj#—&(ﬂnadﬂatdiemwh 5-phSwitimidagotimppramidelazol i um
I-tert

' 3-bi s( Sr 4&E&yﬁ) e[nﬁ%/l - -méﬁujlb?nrz#lSS nﬁgﬁgﬁg d&%ﬁlﬁh&‘eaﬁﬁh'z‘ém

1 3-bis(2, 6Behzxo(sl<;234 aniynhnqah‘ﬂnyﬂ))N Nﬁmafmtambml-,ﬂ;-&omlde (IBN-29), 1-

b| sbenzyl be oliu 3a0-1.r1S: dﬁgﬁﬁ? Qy} gi ’SJ I nked
cycl ophane, beg ngétzﬁ?{g?yﬁ;ﬁc%@t“lmcczigﬂhi}mab({?:nelb 5 a berfzﬁ b )lrl l'udi ng for
exanpl e 1, 3propyl)-imidazolium bromide (IBN-31), 1,3-di(2-phenylethyl)-imidazolium bromlde
(IBN-32), 1-benzyl-3-(4-acetatebenzyl)-imidazolium chloride (IBN-33), 1-benzyl-3-
(pyridin-2-yl)-imidazolium bromide (IBN-34), 1,3,5-tris-(4-methyl-imidazolium)-

g : gx g% : : bigﬁﬁaeydmﬁ 80,4~ @Q%—ﬁinﬁiﬂ@lwl ?91)51ﬁraediat§-b¢mrja?mammilar omdde
, -penz enz n I m.da
(1 BN-28) , Bé‘H%‘F-’I(I%NA?Sé%P}bﬁ?ﬁéizﬂh%%?m%g&ﬁ“fﬂr'b id6 @Nllgg]é Orll?’d? br omi de
(1 BN-29), 24 -DebRY lbeszy()2- ﬂéﬁ?mmhzo\nhh dhi¥ride ABN- L)) bb&i‘z“yﬂﬁ(z(,zi BN-30) ,
| - benzyl - droxyl ropy I m dazol i um br om de 2
|, 3-di (2- phgmq xpilpenzy rﬁ@gbﬂm@ﬁaww&l ¢ (IBN-59) 1- enzy13( acetate-
| - benzyl - 3- 6&&69&@&@@%&1\4&&1@%@&@9'@%?h-%éﬁz?ﬁﬂ(zi BN-33), | -benzyl - 3-
(pyridin-2-yl)=imdazol i um brom de
I,
|,

linked cyclophane'3Br (TDBZIM), 1,3-dibenzyl-2-(1,3-dibenzyl-1H-imidazol-2(3H)-
ylidene)-2,3-dihydro-1H-imidazole (compound H), 1-benzyl-3-methyl-imidazolium
bromide (compound 12), 1-(4-cyanatobenzyl)-3-methyl-imidazolium chloride, 1-(4-
carboxybenzyl)-3-methyl-imidazolium bromide, 1-methyl-3-(4-acetate-benzyl)-
imidazolium chloride, 1-methyl-3-(2,2-dimethoxyethyl)-imidazolium bromide, or 1-

(2,4,6-trimethylphenyl)-3-(4-acetate-benzyl)-imidazolium chloride.

[0069]  In other particular embodiments, the compound of the present invention
may be 1,3-bisbenzylimidazolium, 1,3-diisopropylimidazolium, 1,3-di-tert-
butylimidazolinium, 1,3-bis(1-adamantyl)imidazolium, 1,3-bis(2,4,6- '
trimethylphenyl)-imidazolinium, 1,3-bis(2,6-diisopropyl-phenyl)-imidazolinium, 1,3,-

bisbenzylbenzimidazolium, or 1,3,5-tris-(4-methyl-imiazolium)-linked cyclophane, or
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i sbenzyl i m dazolium brom de (DBZIM, 1, 3-diisopropylimdazolium

etrafl uoroborate (DPIM, 1,3-di-tert-butylimdazoliniuntetrafl uoroborate
DBI M, |wB-2bi9%i2Bseadamant yl )i m dazol i umtetrafl uor obor aPeT(SERAMN000112

, 3-bis(2,4,6- trinethyl phenyl)-imdazoliniumchloride (TMPH M,

, 3-bi s(2, 6-diisopropyl phenyl)- imdazoliniumchloride (DPPH M,

1, 3, - bi sbenzyl benzi m dazol i um brom de (DBZBIM or

|, 3, 5-tri s-{m-phetnmcbuticailyazoéptabiy saltithekend ichelingdhaer@nmpB8;,3-( TDBZI M. [0070] In

one enbodi t . the coppound .of r nt invention. nay be 1, 3-
bi sbenzyl i sy ‘}%‘WSEﬁ%ﬁwgﬂmtgﬁi}” {:"c%;)‘i“é‘loa%@‘“sr‘rf‘gl t thereof,
i ncl udi ng fetraffucashorae MEAM)] KhdirEit!butylitddaablinimmistrafiactebofddBZIBIM), [ 0071] In

anot her enbodi t, the. compound of .the pre pnvent i may be
1, 3-dii sopr g&ﬁﬂ?@ﬁmﬁ)&mﬁ%ﬂﬂb\m5%?#&%’88%?%6?5W)ahg‘gﬁﬂzg@?'e salt thereof,
i[(r;gl?gfli ?ﬂ f@heﬁiymghﬁ)-]gkniaazﬁiihi&?n?mﬂué Pmmlla | M}a ilpmia(e,tsrcalfsd)p:?gyobor atF ]gDPI lvlp
e conpounds of . gener or nul a c oungs eneral formula
Il and ol i gijisRY:1midazoli %"%F @?W)aié’-@a%ﬁe@ﬁg?%w'aa@@w%mlée or may be
synt hesi zed j routine. chenjcal .net.h includi n ibed in the
Exanpl es se&ﬂhcs)iu]%m@é?f lcll)\t/z\ﬁsqivﬁﬁ}énglsh yg?mgz)??ﬂl %g'zlpléedﬁ 31§9}5 ggﬁgmm bed in
Harl ow et al. 1996, Zhang et al., Organic Letters, 2007; Chianese and

Cratree 200f0070F BRydhs e@Bodined| the 263founll 0Pthe preféit snvehtiai Bayi t 1B-esent | y

provi ded a nmethod. for delivering a neyroprotective agent to neural cell,
t he net hod Qiﬂ%’?ﬁﬁl’é‘ilﬁi?jok‘&mf’%?@aﬁ@acleﬁ@aﬁ%ﬁ&ﬁ?ta'éléF?lt &F?gﬁg‘ck’ﬂﬁ‘ﬁgﬂnd of gener al

formula I, @(aﬁ?@rlr,mg Aahily¥zoB86E BRinEld @BAM). t her eof or an ol i goner or
pol ymer thereof. As used herein, "delivering” a neuroprotective agent to a

neural cell rs,.to providing the agent in sufficiently close proximty
to the cel |[°@ziﬁ t Jfoo ﬁreemabé’g'f'i‘?e“[:gﬁCQE’QP‘E“‘hr}éherfgfﬁﬂBtp‘%et“é%‘f W%E‘éffects on
thfaI cgl . dleB-ﬂiiidﬁﬁbpyﬁﬁfda@dﬂﬁxﬁmr:ﬁ,phﬁl}ﬂ?ﬁca@ileﬂly dteaptdbie G@tltherevtadcliding he neur al
ce y addjng t agent to the cell culfure nedj n vivo, for exanple,
the agent n‘lﬁye’ﬁglpgeell’?‘%?OQEPPPSB‘“QG?H?‘HF“&%#%@%PW? @3@4& to a subject as a
pharmaceutical conposition. [0074] As used herein, "contacting" a cell
refers to d00B2} aTitk doRpbiiels iof gamaiabfrmutall ind fmpahds ofigencedtforamii ict refers

to a direct int. tior t t t dt 11, | t t,
dir ect  Cot BETAY B T etb et T G HERGCRLY Pighs of FebPacti one w th

synthesized using routine chemical methods, including as described in the Examples-

b
t
(
|
|

set out below. Methods of synthesis have also been described in Harlow et al. 1996,
Zhang et al., Organic Letters, 2007; Chianese and Cratree 2005 and Boydston et al.
2005.

[0073]  Thus, there is presently provided a method for delivering a neuroprotective
-agent to a neural cell, the method comprising contacting the neural cell with a
compound of general formula I, a pharmaceutically acceptable salt thereof or an
oligomer or polymer thereof. As used herein, “delivering” a neuroprotective agent to
a neural cell refers to providing the agent in sufficiently close proximity to the cell
such that the agent can exert its neuroprotective effects on the cell. In vitro, for
example, the agent may be delivered to the neural cell by adding the agent to the cell
culture media. In vivo, for example, the agent may be delivered by administering the

agent to a subject as a pharmaceutical composition.

[0074]  As used herein, “contacting” a cell refers to direct and indirect contact

with the cell. Direct contact refers to a direct interaction between the agent and the
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ot her nol ecul es or conpounds. For exanple, the agent may interact with a
nol ecul e, effecting a change in that nolecule that causes it to interact
wi th the wel2bosnssemt eract wi th another nol ecul e whi ch weklhysichenobntier act
with the cell to exert an effect. Indirect contact may involve a series of
nmol ecul.ar interactions resulting in an effect on the cell. [0075] A
"neuroprotective agent" as used herein refers to a conpound that alters,
reduces, i npél.Iiscamtrastiiidibact sontqoainyoladsl “gomactiag thelcell’eviy jnteradtivouvils ,
mechani sms of effects associ ated. with neurol ogi cal. di sorders. A

neur opr ot ecf’?\?’é’“&‘@%‘hﬁs Oﬁﬁwp‘f"&hs'g@éﬁﬁ’f"@, © E‘Eﬁﬁ‘g Yy ‘?tﬁﬁf:tb‘?'&‘ YIHSHEt 0 neur al
cel I s i ncl udffeging 8@ chfxaiithf mdl@ak thit casey i Sin@ridt With dsicsll oMhiehott bei ng
limted to any particular theory, the neuroprotective agents descri bed
herein may &i8apotheapglecyiervdiichowilithendnigeachyith Flﬁﬁ%!ﬁoi PG A ARSHi t i ng or
altering, padiedlcbitadmagemmirtagledes dfitdldtalainttractibhs rédultingGh ah efécot OXi C

nol ecul es or nechani sns, by increasing the resistance of neural cells to
neur ot oxi ¢ AbihESElles or nechani sms or by both reducing harnful activity and
i ncreasi ng neural cell resistance. [0076] As used herein, "neural cell™

refers to npo7ens. AGhb@bpreRtiive agbhti BOEkeM Bértia YIS e Borfipdub@ BHat AtershNeur al
cells may be found in the central nervous system.i ncl udi ng regjons of the

brain and sPiREP BB orirEbisePr ik A LORRIFFBuBoG Y ee RECRAETSEN Pt and t he
Optic nerve,sheifedwith n&RbibgifR WisbrietsU Aeneufdpfot Xi@O MRt may, T8 dxB@plegangl i on
cell, a cell of the SNpc, a cell of the striatum a dopam nergic neuron, a
neuron of t frdudsioqinkihi dagmage topeushealindneiuding faxsexamelp: loss of nepionegndcel |, a
Schwann cel %ljd&fs. WithDht BEinB BHiRA to Y Phdicullt BedtP UnSheurSrbtedte Waingh the
neuroprotective agent is to be provided may be any neural cell, including
an in vitr odesethed hereisl tay exeri¢hpirffeets by radncingimpaieng, dphikiting or altesigg, neur al

cel I within,a:sih s Cfkibit JiEs1Ed e s’ fifebSanisthsand

i ncl udes a E@ﬁ% efgée}xf‘l?l?t-gggg{eﬁlra |]t§:hglfty @e@%&c a popljloati on osf S’cel | s where
cont ext per by insreasing the eesistahesrafingerakqsle fofrieurgtoxiciaoleqilds ormeckamismsorn vitro
cell includj el BRI f ] ki be an in vivo cell
in a subj ecitjfgoéﬁﬁ%(aj%drl%g, rePIétre c?é&)'zﬂgpqaggﬂ]és?ﬁlg?grgk%nc udes reference to a
single cell where context pernits, unless otherw se sgecj fied. In

particul ar E0F6HI ndnpsed hetsm, ireyrab pelE apfersito neyrenshelizheeliscalisopendrienss ve agent
'S provi dedadd%nicxfo%fia.%ﬁgplzéls nfhy 'be Yéd i1Pthe Qerfital RUrvaif: |silstem including

regions of the brain and spinal cord, the peripheral nervous system, the retina and the

optic nerve. A neural cell may include, for example, a retinal ganglion cell, a cell of
the SNpc, a cell of the striatum, a dopaminergic neuron, a neuron of the nigrostriatal

DA pathway, an astrocyte, a Miiller cell, a Schwann cell or a motor neuron.

[0077]  The neural cell to which the neuroprotective agent is to be provided may
be any neural cell, including an in vitro neural cell, a neural cell in culture, or an in
vivo neural cell within a subject. The term “cell” as used herein refers to and includes
a single cell, a plurality of cells or a population of cells where context permits, unless
otherwise specified. The cell may be an in vitro cell including a cell explanted from a
subject or it may be an in vivo cell in a subject. Similarly, reference to “cells” also
includes reference to a single cell where context permits, unless otherwise specified.
In particular embodiments, the neural cell to which the neuroprotective agent is

provided is, for example, a neuron or a glial cell.

[0078] The neural cell may be derived from any organism that has a neural cell,
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[0078] The neural cell may be derived fromany organi smthat has a neural
cell,for exanple an insect or an animal including a mamral including a
human. [ OW02posrizesemeur al cell of the present met hod may PO@/SGR20d9i0n01a2 subj ect
havi ng a neurol ogi cal disorder, a subject requiring treatnent for a

neur ol ogi cal disorder or a subject in which prevention of a neurological

di sorder is desired. In sone enbodi nents, the subject is a human subj ect.

[ 0080] Thus foramxampleas inse@ oaamatihaldicledineaimapnal aclidiug a hgead. may be

delivered to a cell in a subject for the treatnment of a neurol ogica
di sor der_. [?ﬁﬁd& elilglllrol ! ﬁa}‘thg ? enq?n al bg%vnﬂxrllldzf u?_i}gtqgvg t hose
skilled in edrt tore PogP ey & cenfral nervous

syst em char aemrerogx:elcﬂxmdec,almbjdctbgqmimmg:ednendfzﬂ ecnburvngcaduins‘otdecbr oni ng or
deficient ne r ol pgi cal cl ude for exanple,
stroke, i scﬁ'é cgtm ‘@ib'lcﬁgrﬁwl%ln-’gf%‘?‘i‘%ﬂg’%a gfsgrgﬁr 18'53%[]%'111%?0” s di sease,

Al zhei mer' s efhbsdimssts, thtidubjepl i€ a heher abjest. anyotrophic | ateral sclerosis,

neur ogeneti c disorders head and spinal cord trauma or injury, drug- i nduced

R T S R T G e e e R

neur ol ogi cakeltlinssablieet, fort the aeméﬁﬂocwharrolegibﬂdlusﬂm&t i s Parkinson's disease.
I n anot her enbodi rrent the neurol ogi cal disorder is retinopat hy' [ 0083] The
neur opr ot ec

i e X ZQkiumor a
phar maceut i %qqel ac 8‘6 %Fglds'a ({er g#%oquer[b’%&gh)]gﬁn %che) gt?‘ gnmlgodl ment, the
neur opr ot ectéfmeo adesaise onipjune of the ccamamﬂrmuisﬁ{endchamprwmuncﬁusdaby)l i um or a
ount - as QEBREHGRErRvaae ik LAt B outs Nporb Rl Fotione.
dosang ?ndhﬁy uwgrde(f&&axaﬁplw mkejeshbeﬁxa,][?pﬂépsyam}nﬁsoa stdiseasdesi r edI resul It for
exanpl e to provi de, a, .neur ofective e t or to trea ogi ca
di sor der. TE]rr?mt“Eﬁt% SQW%?‘%F“‘P%%S”SE“S@W%@?&‘F @Ey\ﬂﬁ?&’%gté?ﬁ dependi ng
on several faebss, neuropsleticldingdér) hesandrspinyl dRTirdusper afjulyhérughimiaceier , t he
node of adm nistration, mad t. he age. and healfh of . the sub‘lltyect NEt hods for

det er mi ni ngPEHROIGYIFRY: foxsngHesd Mpurgoxig ity chemie) induced peurefpxicity, pestigyle

neur ol ogi calnddésadlet@toxWity] cyb@jiirgadd tefinagu@ar ent to a person skil I ed in the
art.[0086] "Treating" neurological disorders refers to an approach for
obt ai ning [0082] The neurological disorder, in a particular embodiment is Parkinson’s

disease. In another embodiment, the neurological disorder is retinopathy.

[0083] The neuroprotective agent may be for example 1,3-bisbenzylimidazolium

or a pharmaceutically acceptable salt thereof.

[0084] In another embodiment, the neuroprotective agent may be for example 1,3-

diisopropylimidazolium or a pharmaceutically acceptable salt thereof.

[0085] The term “effective amount™ as used herein means an amount effective, at
concentrations, dosages and/or periods of time necessary to achieve the desired result,
for éxample to provide a neuroprotective effect or to treat a neurological disorder. The
total amount of IMS to be administered will vary, depending on several factors,
including the severity and type of the disorder, the mode of administration, and the
age and health of the subject. Methods for determining an effective amount of a
particular IMS for treating a neurological disorder will be readily apparent to a person

skilled in the art.
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beneficial or desired results, including clinical results. Beneficial or
desired clinical results can include, but are not limted to, alleviation
or anel i owatoevi2afeoone or nore synptons or conditions, @CEFSG2edreeti2 of
extent of disorder or disease, stabilization of the state of disease,
prevention of devel opnment of disorder or disease, prevention of spread of
di sorder or disease, delay or slow ng of disorder or disease progression,
del ay or sl d086) of Trtating”devrobygicdl disadees sfeseto an approachifor ¢btgining pal | i ati on
,(,)f t he. di Soﬁ)gneerﬁcgf orCHe%Fe%%gsuﬁ%,%c?udi.%ncqinrcglrpeéit's.Ogene%ﬁt)&e(fe ik %rcidu@%} or total.
Treating" can arso mean prorongli ng survival "of a su jecf eyond t hat
expect ed i nrdshies cabsehcle, of atemetlimiatlt to, dliEvietidn arginetiantial sfwnereamornenhi bi ti ng

t he progression of disqrder or. .diseas sl om.ng .t he .progr ign of disorder
o b sease. PulamseTiopalaTs ABlmRRTeT St RLYRah BF oRERSBRTGAR 1 he (e
pr ogr essi onobthe stare off disedse @reveritidii of desdopahnefiiivotdey or diHa8e( preventiah df i n

adm nistration tq .a subject, t | M5 may be.formul ated as an.ingredient in
2 phar maceuf e of BB biRshse: dalay XSISOLE liciREIeR Ry AT BIPHEBIoR nmceut i cal |y
accept abl e géengeHidvwihg 6NdEsddder SRlbeasddtsECihElBrapa ol fallifioa HE thédisordes and

various conpatible carriers or diluents, [0088] The pr opo[ﬁti on and identity
of the phar FaYigats Lale.2pd Farssinaphether pattiaker tptal. §d; 2l 3150 Py j ety of

factors i nchutingmglsh®ivahoseibieaWeforfitha dxiedicd il @b abRnceoTiRatem | ity W th
the I M5 nol ecul e and st andar ghar maceut i cal Pr actice. Cenerally, the

phar maceut i cHEatE8nYs31eq Bepniphibitingthe pragrssipe at diparder opAisense slo¥ithat wil | not

si gni fi cant 4 pkdBR&Libn bR loPAis&RL teﬂ?gﬁﬁ[ﬁ hifoulh irf e liMBincds0#89] Sui tabl e
vehi cl es and &l uents are described, for éxanple, in Rem ngton's

Phar maceut i &¥plvechaktingdBe prrgressingiad the dispedeser diprage pes@ameptEt i ce of Phar macy, 2
1st edition, Lippincott WIllians & WIkins, Philadel phia, PA, 2006). It

woul d be knpwg7] 0 @0 BRYif finistrhidito ia Rubj&e, tB M Riay b8 fd¥mARAKIAs @ SUi t abl e
pharmaceutical conposition. [0090] The pharmaceuti cal conposition nay be

adni ni st er etPetedicst iBgmparraceytics] comppuliap- Jire COPPRSIHBPBIRICABN t he sel ect ed
route of adphdnhadelifidally Ia_eceﬁtabmbﬂce%ﬁuggd&fsgﬁ,%ﬁemg dBAIS Hreéskivedied i n the art.

The conposition of the invention may be adm ni stered for exanple, by oral
adni ni st r at fhvarigysgmpativly casrierp or diliedtst i on to the desired site.

[0088] The proportion and identity of the pharmaceutically acceptable carrier is

dependant on a variety of factors including the chosen route of administration,

compatibility with the IMS molecule and standard pharmaceutical practice. Generally,

the pharmaceutical composition will be formulated with components that will not

significantly impair the biological properties of the IMS.

[0089]  Suitable vehicles and diluents are described, for example, in Remington’s
Pharmaceutical Sciences (Remington, The Science and Practice of Pharmacy, 21%
edition, Lippincott Williams & Wilkins, Philadelphia, PA., 2006). It would be known

to a person skilled in the art how to prepare a suitable pharmaceutical composition.

[0090] The pharmaceutical composition may be administered to a subject in a
variety of forms depending on the selected route of administration, as will be
understood by those skilled in the art. The composition of the invention may be
administered for example, by oral administration, surgically or by injection to the

Qesired site.

[0091] In different embodiments, the composition is administered by injection
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[0091] In different enbodi nents, the conposition is adm nistered by

i nj ection(subcutaneously, intravenously, intranuscularly, etc.) directly at
a desiredwei2o@®/1285p exanple in the vicinity of the neur@CogcGeal/odiigr der
that is to be treated. [0092] The dose of the pharnmaceutical conposition
that is to be used depends on the particul ar neurol ogi cal disorder being
treated, the severity of the condition, individual patient paraneters

i ncl udi ng adeubcypthnesisly lintayemtivsly pintrarguszelaeiyndtodedingbily, attaldesickdsiie.ifem of t he
treatnment, tp f . rren . i.f- e specific route of
adm ni strat i%‘%m q%h“%?ﬁ%‘rmtg??n&fggéﬁ fgéic%?gS%P%égﬂaglrs %e{mv/ﬁ)t{%al}eﬁ’ t he know edge and
expertise of the health practitioner. These factors are known to those of
skill in thd0@82] arithedase df theqbamensewigalgomposifion thetlis fodwgtuseredepsasleon ment at i on.
[0093] It wi] ' . IE ke may be

provi ded in ﬂge R?%fﬁ“%?g&%%%g%&%g‘%b? tg%%ﬁgﬁhgéje{lﬁ% I ?clglrﬁgﬁ{;&ﬁenbodi ment s,

| MSs may be isdivitlunl patenteghranmetets fichidingtagel phpgal fanditon] sl and iwegghf, die exanpl e

pills, tablets,. ¢ ul e ol utions, suspensi ons,..po r and. injections.
Convent | onar et St phit SR RLATERET Ml o PR B Al e Pho < ne
di fferent do$adginfsoation and oiher diildfactsrs that are sWthin thelkppeviedye aadekpartite descri bed

for exanple, .i,n.Rem ngt.an' s Pharmaceutical S$cjenc (Rem ngt on, The Sci ence
and Practic& B h?ﬁg‘rpﬁ‘ gljones. 'fgge %%P&Siawfmtﬁﬂﬁ%h'ﬂ&eoﬁ*%ﬂl meﬁﬁﬁa’@cWI ki ns,

Phi | adel phi &¢ afffesseWidOminimdQ8dtineAxpdtimentadioper son wi || understand that a
neur opr ot ecti ve agent described herein may be admi nistered as part of a

conbined th Wi .t h. ganot her, ¢ ound for.the treatnment .neuro i cal

di sorders. &@ixa%‘f’lgﬁ’e#ﬁ%ﬂﬁgﬁﬁg&% FYrical LomRPSTHons My bﬁlpf)(wdtfgg“i n

conbi nat i on awatidty af dassgsrfoliisiimd s, ihldéfferene ambadimeras, IMSsmmlydgi cal di sorders
currently in clinical e. nbi ped t hera may invo] ve simultaneous or
coquenti a1 AR s AORRE RO I TR fr TR OB Aoy PR PRy [ 0095]
Uses of the fsdﬂbﬁiﬁxs,&is;ﬁi?ﬁGﬁsl lﬁtﬁﬂheh@ﬁtﬁhjﬁcﬁdn@.CCUﬁk?eﬂgTr?Dﬁfb&dﬂfks aﬁt?ivi ngI a ) f
structure of gener ornula |,. a pharmaceytica accept a salt thereo
or an ol i goEredgn 81@5@(%&%4%’5?@8@5&@#?&%30 ag%%mgwﬁf‘g&n ve agent to
a neural celkhowi@ al sRilled) Berfdiand Acd des@ibell fad eRmfipl6 AN RBInig®n’Wel i vering a

neur oprotective agent to a neural cell are also contenplated.. Al so
cont enpl at efhajmaceydeal SB’F“‘FH@?W"%S“G&’GP?%E Practies ‘?‘?JI;?‘G’P“"PY’@aIt nment of a

neur ol ogi cakdiflbs Yighicott Williafid/& @GikinsOPhilaBelpKig PRRO0ESt Ure of a

L€

[0094] A skilled person will understand that a neuroprotective agent described
herein may be administered as part of a combined therapy with another compound for
the treatment neurological disorders. For example, the neuroprotective agent may be
provided in combination with a known drug for the treatment of neurological
disorders currently in clinical use. Combined therapy may involve simultaneous or

sequential administration of the compounds included in the therapy.

[0095] Uses of the IMSs as described herein, including compounds having a
structure of general formula I, a pharmaceutically acceptable salt thereof or an
oligomer or polymer thereof for delivering a neuroprotective agent to a neural cell and
in the manufacture of a medicament for delivering a neuroprotective agent to a neural
cell are also contemplated. Also contemplated are uses of the IMSs as described
herein for treatment of a neurological disorder in a subject, or in the manufacture of a

medicament for treatment of a neurological disorder in a subject.

[0096] The present inventors have discovered that the IMSs described herein have
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medi cament for treatnent of a neurological disorder in a subject. [0096]
The present inventors have discovered that the | Mss descri bed herein havea
neur opr otwotzneer2efehect , whi ch may i nclude inhibiting gl iPaTiSS2009/0b01@2r et i na
and attenuating DA neuron loss in the SNpc. Wthout being [imted to any
particular theory, the IMSs may protect neural cells by efficiently passing
t hrough the bl oodretinal barrier and the bl ood-brain-barrier and

penet r at i ng agleumbprotaedvaeftec mhichamelyliscludedantabitihg ylimisdan theaetina-andur ot oxi ¢ and

neuroprotective properties. Alterpativyel the LMSs may exert their
neur opr ot ectaft?fﬁ'ag?ﬁ TEUSH 1‘?‘?§H‘rt§? Q@B‘f' &g‘ﬂ%}‘lﬂ?eﬂr&lﬂl\’/ﬁﬁfd tB;”Y)f Wécr“ilaét ing wth
mol ecul es, cyopR thrdMIBmagtpastect aelrhisellobyadtficieitlyspasdig @ upinthe bvwe- nol ecul es,

conmpounds or ce|ls that in tuyrn exert neuroprqtective, properties. [0097]
The | MBs usé%ruﬁaLbar%% aﬁﬁt’ @géﬂﬁoﬂﬂftlﬁ-eernﬁfa@%m lpgghal a‘i‘i’e%r“%?%?‘o“fe Btive effect

as a resul t witereAhdy exertlaftdhéuitstoRit @RPhdukddPotedtive popBiks. [AlRAbIiRly, e a
mul titude of nol ecular interactions. Anti-oxidants dqeneral Ly exert their
ef fect mai niBYISE Ay Gyt their Barepreteeive sfeginemppal cells indireetly, by ifteragtingn of

cel lul'ar fregmARct&dls, BAPoGRSF shekeifol AQctRhahRlih Bk ARGlctyREUNE T esponse,
(2) induction of endogenous anti-oxidative enzymatic activity, and (3)

chel ati on ofompenndper eelpibat inityn gxertieurapeatestiye properesyener at i on of hydr oxyl
radical. Wthout being limted to any particular theory, it appears that

the anti - oxijggd7]Ve The PSS hie@$n @E plebidht FVRDd MRY ek@Bthbk nedbprbRatile i N part, due
to their activity as radical scavengers. |t appears that the neutralization

of free radeteqtas pieswlmantoxidgtive propertiesy whick iy dunctien vipa mudiirdefact i ons

i ncludi ng (foldchifr SRMBAE Aiii-SRANR RhQAI O xeE MRS diRctNilisly Rir6g abl y under a
basic condition, (2) the interaction of the NHCs at the carbon 2-position

with free r#upedifferenipathways: ROSicpiEalizatiqnpd celiplartfece radigehRO§ gersrateht er nedi at e
active radi . ' Lan f | S 8] In
addi tion toggljrll‘:t?gl ?%g?%gﬁia\gg%n%%éa%%%% (Z?Elngﬁlg%r?aoggﬁgggggﬁg?ﬁtﬁ%%&%ﬁﬁ%sm by
whi ch t he ExBynptiesdivityyand (Drehelatipnmdyjron veeappetienythaeatelyge deect i ve ef fects.

For exanpl e fhg; E'}@ﬁyd}@y%ﬁr Fdfch PR RSk AfiluarlthdoRH G
anti-infl am%%teorl)c/) pr oper |J es. {‘—'lﬁ%r rmn?ée, t%]e rfagglzham& sar%; .t());,/}HMi ch the | Mss
exert thei r appsarsdimt Hteaotijonidatfel peeptestionaf the &M§s Imay résulttap leastlin parpduexanpl e,
EMSs may re LA DI A , RV tQNa Rk vari ous
nol ecul es i %ﬁ?@g&%% ltrailfi ﬁglrrmat %I%Jnsth’{]%g%}dt:hﬁg& %%Gg%%fﬁ%ea acat %/vat or
protein- 1 pABMB) mayocdueafter hacriesof feppal Ba¢tidas kigjuding (1) the spontaneous

conversion of IMSs to NHCs preferably under a basic condition, (2) the interaction of

the NHCs at the carbon 2-position with free radicals such as ROS resulting in the

formation of intermediate active radicals and the neutralization of the free radicals.

[0098] In addition to anti-oxidative mechanisms, there may be other mechanisms
by which the IMSs presently provided may exert their neuroprotective effects. For
example, the IMSs may exert neuroprotective effects through anti-inflammatory
properties. Furthermore, the mechanisms by which the IMSs exert their
neuroprotective effects may be multi-factorial. For example, IMSs may reduce, inhibit
or modify the activity or expression of various molecules involved in inflammation,
including for example the activator protein-1 (AP-1), nuclear factor kappa B (NF-xB)
and TNF-a. TNF-a is produced primarily in macrophages and plays a major role in
the pathogenesis of inflammation. It is known that the binding of TNF-a. to its
membrane receptor TNF-R1 activates multiple downstream signalling events,

including activation of caspases and NF-kB-mediated transcription (Cleren et al.,

25



and TNF-a. TNF-a is produced primarily in macrophages and plays a major
role in the pathogenesis of inflanmation. It is known that the binding of
TNF- a. towODtsoamssspane receptor TNF-R  activates nul ti plreTdosnsion@arm
signalling events, including activation of caspases and NF-kB-nedi at ed
transcription (Cleren et al.,2005) [0099] The present nethods and conpounds
are further exenplified by way of the follow ng non-limted exanpl es.

[ 00100] EXARBERS [ 001 01] Materials and Methods [001 02] Transgenic

GFAP- G-Pmi ce [001 03] The generation and genotypi ng of the transgeni c GFAP
(glial fibri y L gl ) - r m ce were
per f or med aéédt?r%vi %és fgeélgé%{rh?%%%l d%aé)&gtégg f&&ﬂé%%e?ﬁ)‘ﬁg@dw C%f T i cation
No. PCT/ SQ 6B dimitedduirtples.ce (8- 10 weeks old) in the Fri end Vi rus

B- Type (FVB/N) background were used in this study. Aninmal husbandry was
provi ded by FI ol m fesource Center (BRC) of Biopolis, Singapore.
The experi nt aI pr ot oco or this study was approved by the Institutional
Animal Care and Use Commttee at BRC. [001 04] DBZIM neurotoxicant, and
dosi ng regi RO108D1 osVlaterialsapdiMetheds of DBZI M has been descri bed. (See PCT
Application No. S&009/000037, Zhang et al., 2007). The structure of DBZIM

i's illustrajsgdoR) Fi Orrdns TR G- Psh ANt o _
nmet hyl -4(2' - rret hyl phenyl)g ,2,3,6-tetrahydropyridine (2'-CH3- MPTP), which

|sarmrep g of I\/PTPforlndum g Parkinsqn' s disease in the
adul t br ai n éle tsen%@s)and %@W@H}gaﬁgeéantaeaw@}g?n%ﬂ ey (MLO3;
St. Louis, B@dlc )-GFe (HQhi fgres @8t prbteind rrhdeldkﬁré pétdRfhed Bs gre@ousk: M ce in

t he DBZI M neur of ox] cant treated roup received an |ntra eriton (1 p)
i nj ection ofespred (et Ay 107, S5 gQT ippicasign N%E@B/IS@ZQ% 005Dy Agatn ni stering
4 ip inject ;g8 weeks SHIPn MR Fichd 9iri®BKYpé FVERNY B&kﬁ@ﬁﬁcﬁw@x’é%éd ir h). Mce

in the neurotoxicant-treated group were injected wt CH 3-MPTP only (4
x 15 my/ kg fhis sudyj Apimal husbendepwasprpyided lmthe Biplogicat Respyirs £entsr (BRE)

DBZI M neur of, oo sAR! slhga?atee%aé@%&ﬂal%pr&aco@m tHISHLGS W ppfilved Bye@ted group
(n =5), saline was used as a vehicle for the control group
Institutional Animal Care and Use Committee at BRC.

[00104] DBZIM, neurotoxicant, and dosing regime

[00105] The synthesis of DBZIM has been described. (See PCT Application
No. SG2009/000037, Zhang et al., 2007). The structure of DBZIM is illustrated in Fig
1. The neurotoxicant methyl-4(2’-methylphenyl)-1,2,3,6-tetrahydropyridine (2’°-CHs-
MPTP), which is a more potent analog of MPTP for inducing Parkinson’s disease in
the adult brain (Abdel-Wahab, 2005), was purchasied from Sigma-Aldrich (M103; St.
Louis, MO, USA). The dosing regime is illustrated in Fig. 2. Mice in the
DBZIM/neurotoxicant-treated group received an intraperitoneal (ip) injection of
DBZIM (25 mg/kg in saline) 24 h before and after administering 4 ip injections of 2’-
CH;-MPTP (15 mg/kg in saline; once every 2 h). Mice in the neurotoxicant-treated
group were injected with 2°-CH3;-MPTP only (4 x 15 mg/kg in saline; ip; once every 2
h). For each mouse in the DBZIM/neurotoxicant-treated group (» = 5) and
neurotoxicant-treated group (n = 5)? saline was used as a vehicle for the control group

(n = 6). Retinal imaging was performed before and after treatment.
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(n =6). Retinal imaging was perfornmed before and after treatnent.[00106]
Preparation of aninmals [00107] Mce were anesthetized by ip injections with
0. 15 nl / Wogoodysesei ght of Avertin (1.5% 2,2, 2-tri br ompetrsanalojodid8402)
purchased from Signma-Aldrich (St. Louis, MO USA). Their pupils were
dilated with a drop of 0.5% Cycl ogyl (r) sterile ophthal mc solution

(cycl opent ol ate hydrochl oride, Alcon(r), Puurs, Belgium. Custom made

pol ymet hy| nd@0t06]y | at Brepdrivtitn) ofvasirdals ont act | enses (Cantor & Nissel,

Nor t hanpt onshire, UK) were used to avoid dehydration of the cornea. Careful

i nat i SLO
exam nati on fugyy ey uiRSEilikahabEl O SEARAL B b3 GO RPLIRAEOPE (SLO

i magi ng rul ouf the presence o I'ens op 1 08]

Scanni ng La@éAV@ph(hé%r%’sbtl{beon(lcgﬂ@wlni@W@) pyrétageddBim Sigmaselduetd(St.er si on of
Hei del berg h I L ® ng,
Dossenhei m IE 1s %O(A?gﬁggirhgip u 1H&A‘r Ji ate% vptgakﬁrggg%@g‘&%%l&g&l %?erllisag i ng
t echni que baphtﬂalmuc stohems Ccamlopmyohn:é hydrech‘lmdéuAlcmﬁ Ruers, Baﬂgnmbeam froma

poi nt sourc t he r d . li hot t plier. The

i nci dent angjurq'tgfnrrg °§1¥P“‘6@a§% g‘ﬁ%%ﬁ‘a% é’s‘?&e{ o ’r%eref ore, nore
i ght can pa8selt thug’fptcsﬂmfd UK))@&rdMsbd\to‘:EinidtdahydrwohMﬂﬁwmaal&n&hl f undus
caneras. Several re orts of S O rats ssain | ., 1998;
Khooban  andisayaHgn Y 268y resritbetie stitame lssuippiamnmiSLel o " 2004)
and m ce (Jahggsﬂgemeuoa{thepxgaﬁ&eopﬁyebmadlorleag)a&);lmave been published. The
| atest studies (Seeliger et al., 2005; Paques et al., 2006) described

eval uati ng fundys wth t t vers of the HRA (HRA I). The HRA
N featuresmﬂ;@%&rgo cf"é'é’@?gaf %1”}1 'gf‘fpe\/@ggl"gﬁi)’f'ﬁ range (488 nm and 514
nm, and two infrared diode |asers in the | ong wavel ength range (795 nm and
830 nm). Th{p0I®9) nm & s#®bd mersibmeEHsidelbere RetmdAdgiogrighy@iRs eSO and

| ndocyani ne Gt etk RRLAGERP Mk RORCEH G Yyl MRIRBELALE AL SO 11 Lors

500 nm and pec Ve y, Wer o renove the're Pect ed
light with wrmhmmgmgitem@eeba@ﬁbp tlw*sdamiirignﬂebb fondus vtlthea lhsegbd:anefromtaed by the

07 200, LR BUAS RoRTEE Rl KIS pho BRI RARRNIRE, 10°, 750
of view (w telﬂlectedmg}mbeaml fokew a)f:o-iﬁal path. Thetefdes), mofdﬁl@hi MSMB)ugh‘l justabl e
over a +12/ sn]ia?ll eye Etﬁ SEOrtﬁanQVlthucsoan&tlonzﬁl%un&g Egmrre%glst §everal repoés of SLO

imaging of rats (Hossain et al., 1998; Khoobehi and Peyman, 1999; Cordeiro et al.,

2004; Genevois et al., 2004) and mice (Jaissle et al., 2001; Xu et al., 2003) have been

published. The latest studies (Seeliger et al., 2005; Paques et al., 2006) described

evaluating mouse fundus with the first version of the HRA (HRA I). The HRA 11

features two argon lasers in the short wavelength range (488 nm and 514 nm), and

two infrared diode lasers in the long wavelength range (795 nm and 830 nm). The

488-nm and 795-nm lasers were used for fluorescein and indocyanine green

angiography, respectively. Appropriate barrier filters of 500 nm and 800 nm,

respectively, were employed to remove the reflected light with unchanged

wavelength, and allowed only the light emitted by the dye upon stimulation to pass

through. The finest definition was 768 x 768 pixels at an optical resolution of 10

um/pixel, coupled with three fields of view (with nominal values of 15°, 20° and 30°).

The focus was adjustablé over a +12/-12 diopters range using step increments of 0.25

diopters. A video acquisition mode (48~96 ms/image) was available. Within any area

of interest, a stack of tomographic images (z-scans) up to a maximum depth of 8 mm

could be automatically acquired.
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di opters. A video acquisition node (48-96 ns/inmage) was available. Wthin
any area of interest, a stack of tonographic inmages (z-scans) up to a

maxi mum dwpt2bova23®onm coul d be automati cal | y acquired. [ ®OT/SG2do9lonwge
processi ng and quantification [001 11] Unlike magnetic resonance inages
(MRI) and in vitro fluorescentl abel ed cell inages, the in vivo fluorescence
i mges of transgeni c GFAP-GFP expression in the nouse retina have very | ow
signal -to-noise ratio (SNR), which rmakes the quantitative analysis of the
transgene expressi on di fficult. To overcome this challenge, an algorithm

was devel op i mages col |l ected from

di fferent X$§0 ;I ti ons Me%s"?vdégﬁl g)#lféa%kf?{ and resolution for the final
conposite i 9& The details of the algorithm devel opnent are descri bed
separately (0] et Hnlike mampetic resqnancswéageﬁéwmdereygprﬂbor&mnty gnal

quantificat 'lé%@le&’%él?m%%éi (ﬂ{ewgtvyﬁh&gsggl?:g ifdh Hr Qﬁé’ék}%&%ﬁ The quantified

val ues were expressed-as mean stan
st ati sti cal leypressipnanl thegnavge Stinalave ngﬂmsmdled-nmstatlo (ER), M]chRetl nal

whol e- nount LY. t nwth 1
PBS, followe “%‘ gsy ggjﬁ’a ?E\‘g?\é %’%p'(g?g?{rlrlﬁ 3%%%&51%6)%’93%3&&% F{P‘%ﬁ%ﬂ%ﬁfge nouse
brai ns wer echvalenmamdgmﬂimtm dewa)eémmlltcena:teaﬂly allze newtdyde | mges i mredi ately
fixed in 4% vernl

di ssect ed a%&?eﬁg qua‘% gfgre d’?ﬁ ﬂsét“fn rt1° ac eﬁegigp e%\ﬁ{ar%\mﬁ%om E%éfrhdé,er eti nas,
free of thefiadlepmposieiniagc ke detdils ©f the algorithhedavebbmemaridescibed a gl ass slide
w th Vect or shi eI unt i r. fl uoresce ct or aboratori es,
e Vaur 1 Aty Bnehel. BFEDAN b mlas bR g sl A SIIERY ' 06

par af or nal dah;ecterfahneﬁﬁusmgrthéalfnnﬂaﬂde\&m@ked"henuéiﬁﬁ"nea uaﬁaseeraéxpﬂe@semver ni ght .
The processed brain t ues g% fri %y dl um ( Fi sher
Scientific, ﬁ“ﬁ“sdbﬂﬂﬁ? PR! r° (g EﬁaBﬂfcﬁ trited ugng udenf's % ca

M crosysten&,lewﬁ}sd och anH CM 3050S). The retina whol e-nounts were used
for HC using a rabbit polyclonal antibody agai nst GFAP (Z0334; Dako,

Stpe. (br egni09T32h 6 iRl Rt oA G br ogrm 0. 62 mm

interaural 4.42 nm according to the Atlas of Muse
[00113] After perfusion with 1x PBS, followed by 4% fresh paraformaldehyde

(in 1x PBS, pH 7.4), the mouse brains were harvested and the eyes enucleated. The

eyes were immediately fixed in 4% paraformaldehyde overnight at 4°C, after which
they were dissected at the equator with the lens and vitreous removed. The retinas,
free of the choroid and sclera tissues, were whole-mounted on a glass slide with
Vectorshield mounting medium for fluorescence (Vector Laboratories, Inc.,
Burlingame, CA, USA; H1000). The brains were first fixed in 4% paraformaldehyde
at 4°C for 4 h, and soaked in 30% sucrose at 4°C overnight. The processed brain
tissues were embedded in OTC freezing medium (Fisher Scientific, Pittsburgh, PA,
USA) for sectioning on a cryostat (Leica Microsystems, Nussloch GmbH; CM-
3050S). The retina whole-mounts were used for IHC using a rabbit polyclonal
aintibody against GFAP (Z0334; Dako, Carpinteria, CA, USA) in 1:200 dilution.
Coronal cryosections (5 um) of the SNpc (bregma -3.16 mm, interaural 0.64 mm) and
striatum (bregma 0.62 mm, interaural 4.42 mm) according to the Atlas of Mouse
Brain (Franklin and Paxinos, 2001) were used for IHC using a rabbit polyclonal
antibody against tyrosine hydroxylase (TH) (Chemicon, CA, USA; Ab-152) in 1:200

dilution. The bound primary antibodies on the tissue sections were stained with a goat
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Brain (Franklin and Paxi nos, 2001) were used for |HC using a rabbit

pol ycl onal anti body agai nst tyrosine hydroxylase (TH) (Chem con, CA, USA,
Ab-1 52) w0 20092Q856di | uti on. The bound prinmary anti bodi e®CorsGRom/opdIz3zUE
sections were stained with a goatlgG conjugated to Texas-red (Abeam
Ab7088) at 1:100 dilution at roomtenperature for 2 h, and visualized using
confocal mcroscopy (LSM 510 META, Carl Zeiss M croimagi ng GrbH, Jena,
Gernmany) . [ 08G tedjudresdud ﬂ"sxa[s@éltL(AbE}m,DBﬂIOM)raedm(i@adihmon @HooRERpératdec ed

retinal neurot.oxi ¢ eveal e uantit atd inal-_i ing [001 16]
Repr esent at i vezolbgf‘r‘%) ga?%edruesf Terar °°¥}£§%‘SS°PB¥ a‘r‘gqglq&lﬁmkﬁl gnt gr oups

(sal i ne contMieloimaZinginBHNERE-Getraatypd and DBZIM 2' -CH 3- MPTP-treated) are
shown in Fig. 3. It is clear that the neurotoxicant 2'-CH - MPTP causes a
drastic |ncr %ﬁp | uorescence on the nouse optic disc two days

post - dosi ng ﬁ@s' te col um). Regions with the highest GFP

fl uorescence were mal nly located in the fringe of the optic disc where axon
fibers and [@QH154l detmeMF@IeM@'fe'gdwc@drwmnmobm{w91 ia. In
contrast, m ce feﬁ'beCtang veretz it e}lnd 2' -CH 3- MPTP separately displayed no
appar ent nelf 6t oxic ﬁ 3 §‘ntg colum). Inmages acquired directly
froma particul ar ret| na of a |IVI ng nouse have their distinct X-Y-Z

posi tions, Q6L | y Ripessemdativiesomponite mlhmbimmSif(mni@@ fiomedifférenty and

heart beat of hg&eﬁ a&;l\,ijf%;%%ﬁ Ithc? Béi’l E\iﬁ%&éatd es could

not be si rrplg]S/ avera ed arn conpositée 1mage with
sufficient slesal miFlgaa i tsrclaanﬂylaythe a¢mmtax1t:anlt Bc@Ht-bﬁ’Tij’suan@saklEBSMi lt-in

programin 1inrc]:F'\eaé_":\)'A‘q<FlP f?l‘%scel_l(c)e g‘ct%ur %Elge%tlgldxsc Ewg Xa Ehgst-g: Or escence
intensity fromsta raw retina 8’ |etar %oflthmwas

devel oped. 'xﬂmildeﬂmﬂ)eklegimsehﬂnhehnghanGFBcﬂdoxbsoemlweaq:);nhml;albcamrcbmof this
al gorithm ar,e [descr.i,bed. .el se avana et Usi n

21 or |t hm 1 B TUER Y IROBE 13 here Su0p ey d dePph Poplat GRS sogbiebiiehce was
obt ai ned f owith hﬁm@lrgliacmd:bﬁ@ast, Ifnite mgcﬁdmmlmd\mUHﬁMBmeapmtewl cant
alone (Fig

G PR AT T AT A R
conpar abl e fromtahpatticokar ickifa 68d livigg inbesathevt tﬁaﬂﬂlﬁtﬁict KLY fidsitigns, 4) , suggesting
a signifi Cagxtimgrtlly %Qg t% eog]onltlrr;uoruggr;o%grll ) ergart}?l}lg ?a,(rlldctieg.l}{l')eat of the anesthetized

mouse. Therefore, the stack of images could not be simply overlaid and averaged to

obtain a final composite image with sufficient resolution for analysis/quantification

using the built-in program in the HRA II SLO. To accurately quantify the GFP

fluorescence intensity from stacks of raw retinal images, a proprietary algorithm was

developed. The detailed development and additional applications of this algorithm are

described elsewhere (Saravana et al., 2007). Using this algorithm for quantification, a

36% increase in the GFP fluorescence was obtained for the optic disc in mice

administered with the neurotoxicant alone (Fig. 4). In contrast, mice injected with

DBZIM and the neurotoxicant showed no significant change in the GFP fluorescence

at a basal level comparable to that of the saline-treated control mice (Fig. 4),

suggesting a significant attenuation in retinal neurotoxicity.
[00117] Retinal IHC data confirmed in vivo imaging observations

[00118] To prove that the green fluorescence signal detected from the retina is
indeed from the retinal glia, and not from other retinal cell types or the plasma within

the retinal blood vessels, IHC was performed on the fixed retinas of the mice
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[001 17] Retinal IHC data confirnmed in vivo imagi ng observations [001 18]
To prove that the green fluorescence signal detected fromthe retina is

i ndeed f rnem2béve2s®pi nal glia, and not from ot her retinalPCESIGRoM¥p@Es2or the
plasma within the retinal blood vessels, IHC was perfornmed on the fixed
retinas of the mcesubjected to the three treatnents. Tiled confocal inmages
of GFAP i mmunostai ned (red) retinal whole-nmounts fromthe saline-treated,
neur ot oxi camsubjeqteskio ¢lap threel treMeng. Taled oordadat imeges «Dfe@ﬁ@ﬁimmostairmied:e wer e

exam ned. Fglleg)‘r’]é% wthQE ot 8 ki n%fatep Ec%t%a&ﬁ&ﬂ) severe gliosis

evi denced b evate uorescence for rans eni c (green) and
for the endmmmu@%mmtw)emadumnmermvexahﬂmFd)lb)yemgthFL) coul d be seen
in the optlcd etina t g, t.he saline

i S n C
control (Fi§ mg‘)ls(f\ra{;l %fg%e%eg%go PVITHt gihgﬁlﬂg‘flgﬁ’cg&)?}han He8dand red
f | uor escenc @ubresdehe: feafhahaﬂsgmﬁd GFB(gredm and for tﬁeena‘@eno'us GFAR (rel) ugr oup (Fig.

5). In the ¢ross- t he sal i ne-treat dr t he. MI cells
Wi their G IELEy o AL PR It disctpth A5t e PRy TERe Yt ho

cellular pr QGIﬁ?eﬁaﬁtoQP{éﬁﬂﬁ’d dvatrblaHigab). Asbbp@tegmBZMhmsated bethgrenre retina
wer e promne y | abel ed with G-P, but with very le or no GFEAP st ai ni ng

under our | d flugrescepqs tp thedatal fexgls Sl(rr:lagto ta§ SahP?\CQ?HH grqup (Fig-py In

neur ot oXi came kY HERIBnSEVIRS RIikK-trQddSretira, %Mhlfeh@dw:ﬁrthéﬁedell%o&@ﬂ astrocytes
at the GCL Gangllon Cell Layer), wher eas the DBZIM reduced the

neur ot oxi ca Libe dngy rruslﬁrslaxes (1)Lg aud the celldarpracgssey afeapinggadiallyn ¢ he

sal i ne cont E19J>ugﬁ1§ﬁt9um&} the bRGH rekifth weRAbinfRAWF RBe1d wﬁtbF#’FBBPwhtﬁQ&?
striatal gliosis and DA neuronal depletion in the S&]p 001 20 t was well
1g.

est abl i shedlittl§gr n/SFAPStining wndgreyr @gagerﬁcgwéirwrs seftings |Ia§i>lstraafs measur ed
by using GFAR nai¥otRQd: mdﬂ@&leée%re gﬁoéi‘ﬁﬁ b%@l%l\/fuh@ttcefl;@ﬁld%ﬁ? Bt hE ansgene

(as a GFAP surrogate) responded simlarly to - y upregul ating
i ts expresslO6h. (Gangliondzililayery whercanthebZIN rteﬁue@Bmemewg@Ma@tupdm@m t he

gliosis N LR&SEHE WThd fs@ 1I8RF&En In g@éﬁhﬁécéxﬁ’r& gﬁ% gl ine control (Fig. 7).

In the SNpc, DBZI M not only attenuate I OSI'S al so protected a

signifi cant ort| on of the DA neurons &J s marked by the TH (@a/rom ne
hydr oxyl asef041Aflinor SXR4IM redycadr? (i MPIBrindusst Sfriatghsiigsisanddd 3- \PTP (Fi g.

8). [00121] A lbnddehlehisnt onssipd patent applications cited in this
specification are

[00120] It was well established that MPTP and its analog trigger striatal gliosis
as measured by using GFAP antibody. Herein, it was shown that the GFAP-GFP
transgene (as a GFAP surrogate) responded similarly to 2°-CH3;-MPTP by up-
regulating its expression. Interestingly, treatment with DBZIM again cut down the
gliosis in the striatum to a basal level as in the saline control (Fig. 7). In the SNpc,
DBZIM not only attenuated gliosis, but also protected a significant portion of the DA
neurons (as marked by the TH (tyrosine hydroxylase)-immunoreactivity in red) from

depletion by 2°-CH3;-MPTP (Fig. 8).

[00121] - All publications and patent applications cited in this specification are
herein incorporated by reference as if each individual publication or patent application
were specifically and individually indicated to be incorporated by reference. The
citation of any publication is for its disclosure prior to the filing date and should not
be construed as an admission that the present invention is not entitled to antedate such

publication by virtue of prior invention.
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herein incorporated by reference as if each individual publication or
patent application were specifically and individually indicated to be
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n

CLAI MED 1 S: ‘met hod for delivering a neuroprotective agent to a neural
cell, the nethod conprising contacting the neural cell wth a conpound of
general f or Q e dashed
line is absgﬂr%tﬁ%ﬂred%e %ggés%él{% gglrese E)asoagl %)%ﬂ]%ag%‘éggx\%?% ween the
carbon to wharbén ﬁ]wladﬂ{ 'R@d R’ ereattachet end &ndarbd)retowdndoﬁhzamilimr«:h R2 and R4
are Tt

attached;

R! and R%:

@) are each independently H, straight or branched C;-Cs alkyl, straight or
branched C,-Cs alkenyl, straight or branched C,-Cs alkynyl, Cs-Cjo
aryl;

(i)  together with their central ring atoms form a 6- to 10-membered fused
saturated, unsaturated or aromatic ring system;

(i) R'and R’ together with their central ring atoms, or R* and R® together
with their central ring atoms, form a 5- to 10-membered fused
saturated, unsaturated or aromatic ring system and the other of R! and
R? is as defined above in (i); or

(ivy R'andR’ together with their central ring atoms and R? and R® together
with their central ring atoms each independently form a 5- to 10-

membered fused saturated, unsaturated or aromatic ring system;
R? and R* are both H, or, when R! and R? together with their central ring atoms form a
6- to 10-membered fused aromatic ring system or when the dashed line is present as a

bond, R® and R* are absent;
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attached; Rl and R2: (i) are each independently H, straight or branched
Cl-Ce al kyl, straight or branched C -C al kenyl, straight or branched C -CO
al kynyl , Wo-2092356yl ; () together with their central ri pgTaGaom/obanm a 6-
to 10-nenbered fused saturated, unsaturated or aromatic ring system (iii)
Rl and R5 together with their central ring atons, or R2 and R6 together
with their central ring atons, forma 5- to 10-nenbered fused saturated,
unsaturated or aromatic ring systemand the other of RL and R2 is as

defi ned aboye |g 6.(1); or (iv) RL and R5 together with their central ring
atons and ‘R6 together with their central ring atons each

i ndependent |y fo@n a dre ad defih&d aboeertoe REdnd R5edl sat ur at ed, unsaturated or
aromatic ring sy nd, R4 a e 1 and t oget her
with their cent rélt) rlﬂ‘@eaefgé‘??ﬁp‘?“g?‘ﬁg’af‘ 6‘-gntt?5bfﬁ’°§1féiﬁg (?%ac'ipky ’usgglg afomatic ring
system or when the daghetled C1€s alser@[ ee4iplit @Sraﬁclﬁﬂfwvcsﬁ&yﬂﬂdc%lgare absent ;
R5 or R6: (i) are as de{glned J Iﬁl&ﬁ ; i ﬁ

i ndependent |y st rai gHfYciRKBEHRY f”éf ©6'°% Vlmgsé’ftF‘gF t ‘E)?"y Cai ‘hed C2- C6

al kenyl, straight or zbylamllcdﬁdﬂkﬁ%s@m@*yh%?ﬂsauc@%ﬂc&&&x h@ﬁtgm i ncl udi ng
fused cycl oal kyl ring syst ens, C| Ce al kyl,

C6-C10 aryl - C2-C6 al kadgipyl, @FG%YWGCWW ‘Ezzcccﬁk%lvk%?lo €8-Gl kyl - 06-Gi 0
aryl, C2-C6 al kenyl - Qng,nggﬁ @I’O)é[-yl or C2-C6 al kynyl-C -Cio aryl; R7 is H,
G-Cé6 al kyl or C6-C 0 "aryl which any of Rl to R6, where appllcable
optionally has one or nore car bon atons replaced with a heteroatom sel ected

fromN, O NGy §r €REJ,QRA | y substituted with one or nore of
st rai ght orﬁbranc(ﬁ% -CrGeD 1%&? straight or branched C -C al kenyl,

straight or branched C2-C6 al kynyl, C3-Cl8cycl oal kyl including fused
in which any of R’ to R®, where applicable, optionally has one or more carbon atoms

replaced with a heteroatom selected from N, O, S and P and is optionally substituted
with one or more of straight or branched C;-Cs alkyl, straight or branched C,-Cs
alkenyl, straight or branched C,-Cs alkynyl, C3-C;s cycloalkyl including fused
cycloalkyl ring systems, C¢-Cy¢ aryl, fluoro, tri-fluoro-methyl, cyanato, isocyanato,
carboxyl, C,-C¢ acyloxy, C;-Cs acyl, carbonyl, amino, acetyl, acetoxy, oxo, nitro,

hydroxyl, C;-Cs alkylcarboxy, C;-Cs alkoxy, C,-Cs alkenoxy, C,-C¢ alkynoxy; and

in which one of the central ring carbon atom to which R and R’ are attached and the
central ring carbon to R? and R* are attached is optionally replaced with a nitrogen

atom;

or a pharmaceutically acceptable salt of the compound or of the oligomer or polymer

of the compound.

2. The method of claim 1 wherein the compound is an imidazolium or an

imidazolium salt.

3. The method of claim 1 wherein the compound is an imidazolinium or an

imidazolinium salt.

4. The method of claim1 wherein R’ is the same as R.
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cycl oal kyl ring systems, C-C O aryl, fluoro, tri-fluoro-nethyl, cyanato,

| socyanat o, carboxyl, G -C 6 acyloxy, C-C 6 acyl, carbonyl, am no, acetyl,
acet oxy, weepomi2Bse®, hydroxyl, Ci-C 6 al kyl carboxy, G - @cé/saéowyo11£2- C6

al kenoxy, C2-C6 al kynoxy; and in which one of the central ring carbon atom
to which RL and R3 are attached and the central ring carbon to R2 and R4
are attached is optionally replaced with a nitrogen atom or a

phar maceut i al The metheipifahie 1seieteioR’ andR errhydosatbons. of t he ol i gomer or

pol ymer of the conpound. 2. The nethod of claim 1l wherein the compound is

an i m dazol i r i A i . f i . erein the
conpound is 6anrm}%nql eglz[;ibzd 0 icﬁﬁﬁ%v‘g{ré%ﬁ% h?aéég%elxp%“g%uségﬁ?g Sﬁl?ls%hcg] O#S%od of
cl ai M wher ei rbrétbide getrdflmosdnmteas hRGfloorophesphatt $altd of claim 1 wherein R5 and

R are hydrocarbons. 6. The nethod of claim lwherein the pharmaceutically

accept abl e sal i S.48.4 'chx{}‘f%;PﬁFéﬁrPﬁ"i g tetrafluoroborate or

hexaf | uor ophosphate salt. e nethod of claim1l wherein R7 is H 8. The
met hod of claim 1 wherein the conmpound is |-ethyl-3-methylimdazolium

1, 3- bi sbenz | i iedrgghsidiof efaim 1 3ehgreinstbp eempyundrisdastylidmethylimidazolium,
1, 3-di-tertbutyd i L0y gﬁg@[ﬁ b hi i dazol i um

|, 3-bis(2,4, 6-13'[ P@H@?ﬁgﬂhlg%gﬁy )i? %’lgigg(g&lylhﬁl um b/ 1 L dThétR

|, 3- bi s(2, 6- dibiugydipridaayliniphehy-bisli-adamantyl)imiilapeiium, 1,3-bis(2,4,6-

1, 3, - bi sbenzyl i ol j o 3-dj /e 2 hyLi i 1, 3-
dial l'ylim dazo ?’% fg"g‘@r\‘l&"&%‘dﬁr‘é‘?hﬁ Pﬁ@ﬁé’gﬁ?ﬁl%kw ‘3‘?‘?%4"““”?"’

met hyl i m dazolli,3+hisbdnzf Ibenzuiakaraiiuy, ) 33liedzyl;28methy lpidhzdlipme bt ) - 4, 5-

di hydr oi m dazo.j .2-henzy | im daz 5~ ui nol i.pi um 1, 3-bi s(

1- adanmant yl ) - it Phnida RGRE abr%mi-?ﬁ?%%‘%?%%fé&%“ﬁ%‘% i dazolium 1,3
di i sopropyl i mmtazydinidazoliorh,cli-¢laddamentph-3r(@4eh-trilneBrytphegdp4,6pyl | m dazol i um

R T e N S

met hyl i m dazo[benzimnidazdiym, dj3rdicyeiohexyiarimidazdlivn,d,34- t et r ahydr opyrrol o[ 2, 1-
diisopropylimidazolinium tetrafluoroborate, 1,3-diisopropylimidazolium, 2-(2,6-
diisopropylphenyl)-5-methylimidazo[1,5-alpyridinium, 1-(2,6-
diisopropylphenyl)-3-(2,4,6-trimethylphenyl)-imidazolinium, 2-mesityl-5-
methylimidazo[1,5-a]pyridinium, 2-mesityl-2,5,6,7-tetrahydropyrrolo[2,1-
c][1,2,4]triazol-4-ium, 1,3-bis(1-adamantyl)imidazolinium, 1-butyl-3-(2-
pyridinylmethyl)-1H-imidazolium, 6,7-dihydro-2-pentafluorophneyl-5H-
pyrrolo[2,1-c]-1,2,4-trizolium, 1-methyl-3-(2-hydroxylethyl)-imidazolium, 1-
methyl—3-(4-isocynatobenzyi)-imidazolium, 1-methyl-3-(4-carboxylbenzyl)-
imidazolium, 1-methyl-3-(4-acetate-benzyl)-imidazolium, 1-methyl-3-(2,2-
dimethoxylethyl)-imidazolium, 1-(2,4,6-trimethylphenyl)-3-(4-acetate-benzy!)-
imidazolium, 1,3-Dibenzyl-5-phenylimidazolium, 1-benzyl-3-(4-carboxylbenzyl)-
2-methylimidazolium, 1-benzyl-3-(3,4,5-trimethoxylbenzyl)-2-
methylimidazolium, 1-benzyl-3-(4-acetate-benzyl)-2-methyl-imidazolium, 1-
benzyl-3-(4-methylcarboxylatebenzyl)-2-methyl-imidazolium, 1-benzyl-3-(2,2-.
dimethoxylethyl)-2-methyl-imidazolium, 2,6-di-(3-benzyl-imidazolium)-pyridine,
2,2°-di-(3 '-benzyl-imidazoliixm)-l ,1’-binaphthalene, 1-benzyl-3-(4-methylbenzyl)-
2-methylimidazolium, 1-benzyl-3-(2-trifluoromethylbenzyl)-2-
methylimidazolium, 1-benzyl-3-(4-methylcarboxylatebenzyl)-5-phenyl-
imidazolium, 1-benzyl-3-(4-acetatebenzyl)-5-phenyl-imidazolium, 1-benzyl-3-(4-
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c][!,2,4]triazol-4-ium |, 3-bis(l-adamantyl )i m dazolinium |-butyl-3-(2-
pyridinyhnethyl)- | Himdazolium 6, 7-dihydro-2-pentafl uorophneyl-5 H
pyrrol o] Ayvoke®|tr23568, 4-tri zolium 1-nethyl -3-(2-hydroxyl ecmgiceedombeiazol i um
1- met hyl - 3-(4-isocynat obenzyl)-im dazolium |[|-nethyl-3-(4-carboxyl benzyl) -
i mdazolium |-nethyl-3-(4-acetate-benzyl)-imdazolium |I|-nethyl-3-(2,2-

di met hoxyl et hyl ) -i m dazol i um

| -(2,4,6-tri netnbtyylpbrammS)phSn)(limiéazetiane(—lBe%i—ﬁiimidakwuna@th,Nﬁ;N’”-

s T SRR R S I R B
met hyl i m dazolhydmxyl-pxbpyi;zymd&o(ldxnal;mdtmfphmwu-uﬂdmhmIl-bmsizylaBz-@l—i um 1-
3?%%/:10%”( gt gl;%c?tg?gar bﬁw\{ll at 13%12@6?%@(33 rzeygrpd\{n 2-ylfsI 1%1d7'azoliulflnml,3l,5_-81%[&yl -3-(2, 2-
g g di :j (1(33bgnmétfxylmrﬁi?é&idngﬂhk&y@cdipﬁﬁ)e 1, 3h dF]benzyl-Z -(1,3-dibenzyl-1H-

i enzyl -im dazo t hal ene,
| - benzyl - 3- (4-TFFHYAROY %féﬂ%&/’ll‘%e“g)zza%élllPin ]Rf Qﬂﬂoﬁ ﬁ]%enzyl 3-methyl-
| - benzyl - 3- ( 2-ihfiddzb ek qqﬂtcbydamB@yh))S-%ethWﬁﬁlﬂidoﬁhxﬂal?-()ll-éabtfaxybenzyl)%-

| - benzyl - 3- (4- et hyl car boxyI at ebenz 5- phenyl i m dazol i u
| - benzyl - 3- (4- rg_%tbylm g, _rge -é racptﬁtied&wl) pHslazolium, l-methyl -3-

| - benzyl - 3- (4- (@thiaaﬁlatlasgéﬂy)) xéldamm lofy 422 @I-tth'gihylphenyl) 3-(4-acetate-
(1,2-4,5-diimdazolium- - tetrabenzyl - benzene,
| - benzyl - 3- ( 2- %naﬂgrmdazowry,-qr ﬁﬂ’h%@@fﬁ?‘@ﬁ?“ﬂ&cﬁ@% salf freggof.
hydr oxyl - propyl ) -i m dazol ium |, 3-di (2-phenyl ethyl)-im dazolium

| - benzyl - 3- 4- TT@Qﬁ‘étﬁJthf%ﬁZtﬂ h)tvhbﬁlrﬂﬁg @Jnh;blﬁihd is 1 3 blsbenzyhrmdazohum 1,3-
1-benzyl - 3- (pyr.i di n- )--1im dazolium

met hyl -i mi daz Cqqsgﬂfypylhinﬁqtaéah%dF%ﬁﬁaﬁ-@utylumdazolmlum 1(3-b1s(1-

|, 3-di benzyl - 26k, ﬁhﬁ&aam |1 HLBTL @ AaZdArimethyIphenyl)-imidazolinium, 1,3-
2(3H) yl i dene) - m%jl |mH-I m d(gzol emel ybper?g};/? -met hyl i m dazol i um

1- (4- cyanat obém@ﬁ)dnsomﬂryhenmnamlmm 193, bisb @W%&Zy&a fuyn, gt

met hyl -i mi dazollwms-(h-fﬂa a,km}nm%zc(mlnﬁ%k@&@yc%ﬂmél ord praf@eobicHy 1- met hyl - 3-
(2, 2- di met hoxyét’hyl )-i m dazol i um or

1- (2, 4, 6-t ri neacerprablecalikheredf.( 4- acet at ebenzyl )- imidazolium or a
pharmaceutically acceptable salt thereof. 9. The nethod of claim lwherein

t he corrpoundoIﬁlelne%ndalo?bﬁn;ywheaedﬂwwhwuna is3r,3-Gisben2PiniaXdolifin@dag ol i um
1,3-di-tert-butylimdazoliniu bi s(|I adamantyl) I m dazol i um

1, 3- bi s( 2, 4, 6-Rhamaseyticallacasptab n}q%*hi(%ﬁ?mm um 1, 3-
bi s(2, 6-diisopropyl -phenyl)-inidazolinium 1,3, -bisbenzyl benzi m dazol i um

or |, 3,5-tris-Tdneidayfciaith 0 az6Heinthd cdmhpvead 1§1¥$-H@d@b®ﬁﬂ1mﬂﬁzo&kum ora

phar maceut ically
pharmaceutically acceptable salt thereof.

12. The method of claim 1 wherein the compound is a dimer of a compound having a

structure of general formula I or a pharmaceutically acceptable salt thereof.

13. The method of claim 12 wherein the compound is 1,3-dibenzyl-2-(1,3-dibenzyl-
1H-imidazol-2(3H)-ylidene)-2,3-dihydro-1H-imidazole, (1,2-4,5-diimidazolium)-
N,N’,N”’, N*’-tetrabenzyl-benzene, 2,6-di-(3-benzyl-imidazolium)-pyridine or
2,2’-di-(3-benzyl-imidazolium)-1,1°-binaphthalene, or a pharmaceutically
acceptable salt thereof.

14. The method of claim 1 in which the compound is a trimer of a compound having a

structure of general formula I or a pharmaceutically acceptable salt thereof.
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acceptabl e salt thereof. 10. The nmethod of claim lwherein the conpound is
1, 3-bi sbenzyl i m dazolium or a pharmaceutically acceptable salt thereof. 11.
The net howoabosi2asem 1 wherein the conpound is 1, 3-dii sopcopghimiodeanl i um or
a pharnmaceutically acceptable salt thereof. 12. The nmethod of claim
lwherein the conpound is a dinmer of a conpound having a structure of
general fornmula | or a pharmaceutically acceptable salt thereof. 13. The
met hod of cl1&iThebfethudeaf glaim tl th @hereimpbeicranposnd is 3;3ch-tys(fzmethpl-( | |, 3- di benzyl | H

i m dazol - 2(3H).-yl.i dene).- -di hydro-| Him dazole, (1 2:4 5-diipidazoliun-
NN KL o e BNl o PR SR e lebiable B REE” 07 i e o
2,2"-di-(3-benzyl -imdazolium-1,I"'-binaphthal ene, or a pharmaceutically
accept abl e 46!|Tthemipthrodoff claind 1 whieesinrthe bedldis af vigb.ai m 1 i n whi ch the conpound is
a trimer of a conpound having a structure of general fornula | or a

phar maceut i gal : ; The nethod of claim 14 wherein
t he corrpoungﬁifsh)éI@%&g&???l"?iﬁ%{eﬁ{ﬁ?%a@ga%%ourr)- | i nked cycl ophane or a
pharmaceutical ly acceptable salt thereof. 16. The nethod of claim1 wherein
the cell is!$.Theimethod of glainrhz whereindle Bethed egmpripesgdaviniptaringrn cflgetivei s in
vivo. 18. The iRGRQH 10 nefiloptdidotive YIRI 60 RubliB8 o \PAuAGRBE 4 SES admi ni stering
an effective anount of the neuroprot ectlvé agent to a subject for the

treat nent of aevrelpgishbdisarddr. di sorder. 19. The nethod of claim 18 wherein

t he neurol ogi cal disorder is Parkinson's disease. 20. The method of claim
18 wherein {henBaitiRUQILEHR 18WAGEH e dedroidtlidal@BGH s PAkinsdiSEdi®hs conpound
for delivering a neuroprotective agent to a neural cell, the conpound
having a structure of general formula | or an_oligaoner, or polyner thereof:
wher ei n: th%O-&ésﬁgerwﬁiO%&'%l%wggﬁw%nep@lﬁﬁ*%@mrd%rgs BRIt 0 for m a second
bond between the carbon to which RL and R3 are attached and the carbon to
whi ch R2 angll.Rbe af £cahpoatd & delivering a neuroprotective agent to a neural cell, the

compound having a structure of general formula I or an oligomer or polymer

. thereof:

@

wherein:

the dashed line is absent or is present as a bond to form a second bond between the
carbon to which R' and R? are attached and the carbon to which R? and R* are

attached;

R' and R
(i) are each independently H, straight or branched C;-Cs alkyl, straight or
branched C,-Cs alkenyl, straight or branched C,-Cg alkynyl, C¢-Cio
aryl; '
(ii)  together with their central ring atoms form a 6- to 10-membered fused

saturated, unsaturated or aromatic ring system;
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R1 and R2: (i) are each independently H, straight or branched Cl-C al kyl,
straight or branched C -Ce al kenyl, straight or branched C2-C al kynyl, C
-Cl 0 arylwo(@posiagmbher with their central ring atons forPoraciestooo12

10- menber ed fused saturated, unsaturated or aromatic ring system(iii) Rl
and R5 together with their central ring atons, or R2 and R6 together with
their central ring at ons, forma 5- to 10- rrenbered fused sat urat ed,

unsat urated or aﬁmhatR(andiRng)g‘sl'@t‘enhtilndccml Ullgh'ﬁom(aforRiauainl@i6 tRgethe as

defined above in (i); n R el with t r central ring
atons and R2 and R6 tvg)191 %e?gnvﬁl %Iflgf%:en 1(r) fnr?mbeﬁeg(r%fus “ach

i ndependently forma sﬁmrdtm ﬁﬁhanmedjma&dndtmsmg sMrmamithdotherrmfaR‘lamat ed or

aromatic ring system.,R3 a 4 are.bath H, or, when RL and R2 together
with their central ths %ﬁﬂi@f’ﬁ?g@ %% 5" 10- menbered fused aromatic ring

system or when t e das‘hadRPtdgethbﬁwiﬁrﬁseaéntﬁsmegdiaﬂdandﬂgaaadtﬁlﬁﬂgemee absent ;
R5 OR6: (i) are as defiped above for Rl a% R2; or éflﬁ_ltg arﬁ each

i ndependent iy st rai ghtitdheiprenfiabring alqmyeagh pdependqnily;f dri°dPanched C - Ce
al kenyl, straight or Mmﬁdaque@%atmtea!éﬁiéw}a:ed@aﬁix&ﬁwﬁé%atelﬁw i ncl udi ng
fused cycl oal kyl ring systens, C6-C 0 aryl, C6-C O aryl-C-Ce alkyl, C6-C O
aryl -C2-C6 al kenyl, or C6-Ci 0 aryl-C2-C6 al kynyl, C-C6 alkyl-C6-C 0 aryl,

C2-C6 al kengp arm{‘QrQb&ﬁHl or, %e@lm@tK%MM%egce%ﬁMé ato®é fbrgn 41 G - C6
alkyl or C8-C] 0 aryl; in which an 1to ,. Wher e appl i cabl e,

optionally Ad leﬁ@merm@de&m@ﬁnagwrn@rw@e@wwnqdlaemreﬁeetaqs@m sel ect ed
fromN, O RRNR® Kdadd shsaRtionally substituted with one or nore of
strai ght or branched G -C6 al kyl, straight or branched C2-C6 al kenyl,
straight or branched C2-C6 al kynyl C3- C18 cycl oal kyl i ncl uding fused
cycl oal kyl gbpogesystens, C6-C 0 ar yI , fluoro, tri-fluoro-nethyl, cyanato,
i socyanat o, "

@) are as defined above for R! and R%; or

(ii) are each independently straight or branched C,-Cg alkyl, straight or
branched C,-Cs alkenyl, straight or branched C,-Cs alkynyl, C3-Cisg
cycloalkyl including fused cycloalkyl ring systems, Cs-Cio aryl, C¢-Cio
aryl-C,-Cs alkyl, Cs-C,¢ aryl-C,-Cg alkenyl, or C¢-C1g aryl-C,-Cg
alkynyl, C;-Cs alkyl-Cs-C; aryl, C,-Cs alkenyl-Cs-Co aryl, or Co-Cs
alkynyl-C¢-Cyg aryl;

R’ is H, C;-Cs alkyl or C¢-Co aryl;

in which any of R' to R®, where applicable, optionally has one or more carbon atoms
replaced with a heteroatom selected from N, O, S and P and is optionally substituted
with one or more of straight or branched C;-C alkyl, straight or branched C,-C¢
alkenyl, straight or branched C,-C¢ alkynyl, C3-C;3 cycloalky! including fused
cycloalkyl ring systems, Cs-C)o aryl, fluoro, tri-fluoro-methyl, cyanato, isocyanato,
carboxyl, C;-C¢ acyloxy, C;-Cs acyl, carbonyl, amino, acetyl, acetoxy, oxo, nitro,

hydroxyl, C;-Cs alkylcarboxy, C;-Cg¢ alkoxy, C,-C¢ alkenoxy, C,-Cs alkynoxy; and

in which one of the central ring carbon atom to which R and R? are attached and the
central ring carbon to R? and R* are attached is option‘ally replaced with a nitrogen

atom;
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carboxyl, C-C6 acyloxy, C-C6 acyl, carbonyl, am no, acetyl, acetoxy, oxo,
nitro, hydroxyl, G -C6 al kyl carboxy, G -C 6 al koxy, C2-C6 al kenoxy, C2-C6
al kynoxy;wearrdosn3sehi ch one of the central ring carbon aremsSGaoostep@hz Rl and
R3 are attached and the central ring carbon to R2 and R4 are attached is
optionally replaced with a nitrogen atomor a pharmaceutically acceptable
salt of the conpound or of the oligoner or polyner of the conpound. 22. Use
of a conpouredaipharmhaecutieallyfasesptable selt ofthereatnpaund ot ofithe oligemeventiotygnes

neur opr ot em&f?ﬂ%c?ﬂﬁ@&ndto a neural cell, the conpound having a structure of
general fornula ran oligonmer or polymer thereof: wherein: the dashed
line is absent or is present as a bond to forma second bond between the
carbon to wR2cHseRf agauipRadan the mapufotture of pdnedivemertifbiodelivesingtd ch R2 and R are
attached; R1 L i nde. . ' nched

G- carkyl, st ybRoRE AHCRERARRL piling L LELGR (B 0T

al kynyl, C - C foomga ¥ bran(dligbmoepatr pelymas tharebhei r central ring atons forma 6-
to 10-nenbered fused saturated, unsaturated or aromatic ring system (iii)
Rl and R5 together with theiicentragsring atons, or R2 and R6 together
with their central ring atggmsy formra 5- to 10-menbered fused saturated,
unsaturated or aromatic rin and the other of Rl and R2 is as
defined above in (i); or (iv) R5 together with their central ring
atons and R2 and R6 toget her Rentral ri ng atons each

i ndependently forma 5- to 1Q ered fused saturated, unsaturated or
aromatic ring system R3 angsR4 are\both H or, when Rl and R2 together with
their central ring atoms forRfa 6- ke 10-nmenbered fused aromatic ring
system or when the dashed line is present as a bond, R3 and R4 are absent;
R5 or R6: wherein:

the dashed line is absent or is present as a bond to form a second bond between the
carbon to which R! and R are attached and the carbon to which R? and R* are

attached;

R! and R%:
@) are each independently H, straight or branched C;-C alkyl, straight or
| branched C,-C; alkenyl, straight or branched C;-Cs alkynyl, Cs-Cio
aryl;

(i)  together with their central ring atoms form a 6- to 10-membered fused
saturated, unsaturated or aromatic ring system;

@(iii) R'and R’ together with their central ring atoms, or R? and R°® together
with their central ring atoms, form a 5- to 10-membered fused
saturated, unsaturated or aromatic ring system and the other of R' and
R? is as defined above in (i); or

(iv)  R!and R’ together with their central ring atoms and R* and R® together
with their central ring atoms each independently form a 5- to 10-

membered fused saturated, unsaturated or aromatic ring system;
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(i) are as defined above for RL and R2; or (ii) are each independently
straight or branched G -Ce al kyl, straight or branched C -C al kenyl,

strai ght wo 2be9ansised C - C al kynyl, C3-Cl18 cycl oal kyl i nelcusicaepofonsiez

cycl oal kyl ring systenms, C6-C 0 aryl, C6-C O aryl-GC -Ce al kyl, C6-Cl10
aryl-C 2-C6 al kenyl, or C6-C O aryl-C 2-C6 al kynyl, CG-C6 alkyl-C 6-C o
aryl, C2-C6 al kenyl-C 6-Cio aryl, or C2-C6 al kynyl-C -G o aryl; R7 is H,

G -C 6 al kylR’and E%au@ibofh Hiroy) whenR'\ahd BhtogetlrerofithRlieit cenRel ringratores fapphi cabl e,
optionally e 0 e carbon ato repl ace i th het er om sel ect ed
fromn 0 & BeRhuTASffoail M Tt Brifeae fhbi BraShEREL;

strai ght or bondi®hediRCire@%nal kyl , straight or branched C2-Cs6 al kenyl,
straight or branched C2-C al kynyl, C3-C18 cycl oal kyl including fused

cycl oal kyl ring systenms, C6-C aryl, fluoro, tri-fluoro-nethyl, cyanato,

i socyanat o, RParRbxyl, G -C 6 acyloxy, G -C 6 acyl, carbonyl, am no, acetyl,
acetoxy, oxo, nitro, hydroxyl, Cl-C 6,al ky] carboxy, G -C 6 al koxy, C2-C6

al kenoxy, C2-c6 &t kyn‘if?(?s,g%‘l‘iadi‘l??vs\f%r&a '8f the central ring carbon atom

to which R and Rgjar earatdchGmirferibstlyt d@ighedtbralchdd MOCLAKNAralght S22 and R4 are
attached is optionally replaced with a nitrogen at o% or a]ﬁéhar maceutical ly
acceptabl e salt of thEaSphoukealbenybmirpigh oppragehied Colrs allgryherCor t he

conpound. 23. The use foa&&ﬁh@m&n%ﬁgéd &}Jc@am%mﬁg,@t@srm?gm@ dis an
i mdazoliumor an imdazoliumsalt. 24. The use of claim?2 or claim 22
wherei n the conpound #¥-GnCs #kdaGoFioanirte-6s alkanylmrdaLob piri-GerlCsal t . 25. The

use of any one of cl agumygci_(%gu%ﬂcm%rﬂl’rb%‘s diReny e B RyIAS 03-cs 26- The

use of any one of clalns 5 wher€in R5 and”R6 are hydrocarbons. 27.
The use of any one ofaligmal-GeCd atylt 0 26 wherein the pharmaceutically
acceptable salt is a chloride, brom de, tetrafluoroborate or
hexaf | uor ophgsphat e salt. 28. The use of any one of clains 2 1 to 27
wher ei n R7 iRsisH, QL dlkyd ou€eCofarydi aim 2 1 or claim 22 wherein the conpound
is |-ethyl-3-

in which any of R! to R®, where applicable, optionally has one or more carbon atoms

replaced with a heteroatom selected from N, O, S and P and is optionally substituted

with one or more of straight or branched C;-Cs alkyl, straight or branched C>-Cs

alkenyl, straight or branched C,-C¢ alkynyl, C3-C;3 cycloalkyl including fused

cycloalkyl ring systems, Cs-Co aryl, fluoro, tri-fluoro-methyl, cyanato, isocyanato,

carboxyl, C1-C¢ acyloxy, C;-Cs acyl, carbonyl, amino, acetyl, acetoxy, oxo, nitro,

hydroxyl, C;-Cs alkylcarboxy, C;-Cs alkoxy, C»-Cs alkenoxy, C,-Cs alkynoxy; and

in which one of the central ring carbon atom to which R' and R? are attached and the
central ring carbon to R and R* are attached is optionally replaced with a nitrogen

atom;

or a pharmaceutically acceptable salt of the compound or of the oligomer or polymer

of the compound.

23. The use of claim 21 or claim 22 wherein the compound is an imidazolium or an

imidazolium salt.

24. The use of claim 21 or claim 22 wherein the compound is an imidazolinium or an

imidazolinium salt.
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met hyl i m dazol ium 1, 3-bi sbenzyl i m dazolium 1, 3-diisopropylimdazolium
1,3- di-tert-butylimdazolinium |, 3-bis(l-adamantyl)i m dazolium

|, 3- bi s( 2¥0,2609/12836pet hyl phenyl ) -i m dazol i ni um PCT/SG2009/000112

|, 3-bi s(2,6-diisopropyl -phenyl)-im dazolinium

1, 3, - bi sbenzyl benzi m dazolium 1,3 -dibenzyl-2-methylim dazol ium 1, 3-
d| al l'yl'i m dazolium |-benzyl -3- rret hyl i m dazolium |- butyl

met hyl i m da26! Themse bf 4rly-oaclafhdaitg 2) 1(824(Qhet¢16-&5rls thewn}elqgﬂ?enyl ) 4, 5-

di hydr oi m dazol ium 2-benzylim dazo[ 1,5-a]quinolinium 1, 3-bis(

1-adamant yl py ’st:HTﬂl %ﬁébﬂmlp%ai”t@%é?régétréekﬁ%ﬂ&@g%é dii@é,ﬂ% ym 1, 3-

dllsopropyllm I ni mtetra uor o i 1 sopropy |mdazoI|um
2-(2,6- diisopropyl phenyl)-5-net hi/l i mdazo[ 1, 5-a] pyridinium 1-(2,6-
di i sopr opy| BfheHypiuse gf qny one of alaimsd ke, 26owksnsin thei phrngegeticaliduascomabigssi t y1 - 5-

mat hyl i m dazouﬁlt% J}:‘P?Hd%%&hiﬂ@}m&ﬂl%?dbb?ﬁ) &h@xa@l’u&o ﬁ&sﬁgﬂﬁ’ﬂé’%@pyr rol O[ 2,1c][

,2,4]triazol ium adamantyl )1 m dazol | but yl - -( -
pyrl di nyl met hyl ) - |1 Himdazolium 6, 7-dihydro-2-pentafl uorophneyl -
pyrrol of 2, | 28]The use afany jogpf algims 21 ﬁqa%%\yhergn is-dr oxyl et hyl ) -i m dazol ium
1- nmet hyl - 3-(4-isocynat obenzyl)-im dazolium |[|-nethyl-3-(4-carboxyl benzyl) -

i m dazol i umpg| FH¥REOY cladm(4 oaeﬁtxﬁtz@wh@femacdnmodﬁmluml 3l-met hyl - 3- (2, 2-
di met hoxyl et hyl )-| m dazoliu -trimethyl phenyl)-3-(4-acetate-benzy

1)- i nidazol i unsthylimydgoliwnzly sb%zélﬁw apliyey bBidijsqpropylimidazolium, 1,3-

| - benzyl - 3- (4- cﬁ@érbaa&yxmﬁ%mm 23%;(Mharﬁan@kaﬁﬁidamum 1,3-bis(2,4,6-
| - benzyl - 3- (3, 4,5-trinmet hox 1enzy -2- rrethyllmdazollum
ngyiayo

| - benzyl - 3- ( 4-teimethylphenyd) iyrat 3-bis(24-didsepropylrphenyl)-imidazolinium,
benzyl - 3- (4- mg ti‘%s%@ﬂ)?ﬁ?éﬁ(énﬁhﬁﬂﬁﬁﬂ'lb—%ﬂ%ﬁiﬁ&métﬁ?lfi’ﬂé%hﬁ&ﬂlli benzyl -3-(2, 2-

di met hoxyl et hyl") -1 mdazoliu
2,6-di-(3- benzi}all}'illmld?atzlbm llrbenw-ﬁrfdﬂh!éﬂméa@hmm L-bgybEnzyl -i m dazol i um - |

, 1' - bi napht hal gng,; ?Alaggml -Q: gﬁ,ﬁé %ﬁ%ﬁethyﬁzh@ﬁ}lf‘xg' m dazol i um

1- benzyl - 3-(2-trifl uoronet hy benz azol1um
1- benzyl - 3- (4- dnlmdmmmdimuyﬂbawbm@}bolﬁw]pmﬂynmn, 1, 3rbidd zaslananty D)-

| - benzyl - 3- (4~ I ) | - benzyl - 3- (4-
met hyl benzyl ) - gﬁﬁ%{enyﬁ gz%%cmg{%l:) 1‘?94&%5@}1{1 lrjrllngdazol ium-N, N, N, N"
t et rabenzyl - beinzmmylmudyeoizytlm &vtr(aﬂucppww,-ll 3-gtiisopiopy litaidatdlium, 24(2, éenzyl 3 (3-

lh}/g;g)z(g: pr Opydlugoprggygp%%@l ygﬁethyhéuﬂ!zé[% SPJ]SWJH%HV —}2’ g.m dazol i um

diisopropylphenyl)-3-(2,4,6-trimethylphenyl)-imidazolinium, 2-mesityl-5-
methylimidazo{1,5-a]pyridinium, 2-mesityl-2,5,6,7-tetrahydropyrrolo[2,1-
c][1,2,4]triazol-4-ium, 1,3-bis(1-adamantyl)imidazolinium, 1-butyl-3-(2-
pyridinylmethyl)-1H-imidazolium, 6,7-dihydro-2-pentafluorophneyl-5H-
pyrrolo[2,1-c]-1,2,4-trizolium, 1-methyl-3-(2-hydroxylethyl)-imidazolium, 1-
methyl-3-(4-isocynatobenzyl)-imidazolium, 1-methyl-3-(4-carboxylbenzyl)-
imidazolium, 1-methyl-3-(4-acetate-benzyl)-imidazolium, 1-methy!-3-(2,2-
dimethoxylethyl)-imidazolium, 1-(2,4,6-trimethylphenyl)-3-(4-acetate-benzyl)-
imidazolium, 1,3-Dibenzyl-5-phenylimidazolium, 1-benzyl-3-(4-carboxylbenzyl)-
2-methylimidazolium, 1-benzyl-3-(3,4,5-trimethoxylbenzyl)-2-
methylimidazolium, 1-benzyl-3-(4-acetate-benzyl)-2-methyl-imidazolium, 1-
benzyl-3-(4-methylcarboxylatebenzyl)-2-methyl-imidazolium; 1-benzyl-3-(2,2-
dimethoxylethyl)-2-methyl-imidazolium, 2,6-di-(3-benzyl-imidazolium)-pyridine,
2,2’-di-(3-benzyl-imidazolium)-1,1°-binaphthalene, 1-benzyl-3-(4-methylbenzyl)-
2-methylimidazolium, 1-benzyl-3-(2-trifluoromethylbenzyl)-2-
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acet at ebenzyl ) -i m dazolium |-benzyl-3-(pyridin-2-yl)-imdazolium
|,3,5-tris-(4- nethyl-imdazolium-Iinked cycl ophane,

|, 3- di berw9l20®/12B568- di benzyl - | Hi m dazol - PCT/SG2009/000112
2(3H) yl i dene) -2, 3-di hydro-|1 H i m dazol e, 1-benzyl-3-nethyl im dazolium

| - (4- cyanat obenzyl )-3-net hyl -im dazolium |- (4-carboxybenzyl) - 3-

nmet hyl -1 m dazol ium | -nethyl -3-(4-acet at e-benzyl)-imdazolium |[-nethyl-
(2, 2- di met hox yedtiylin)iddzotiwia,ziobdniyi3- GFmethylcarboxylatebenzyl) S-phenyl-

;hf(atrzrrgcgut |r I(:al iy aé‘ghenﬁé%wl'égﬂ%&%% Pg%%gnyll'hg?dda S PE%W#R 24 1 or claim

22 wherein then&w@uyl?mpﬁeﬁyhﬁndaaummz,qusmldﬂm@idhum-N N° N7 N~
1, 3-diisopropylimdazolium 1,3-di-tertbutyli méjazol I ni.um

I . 3- bi (| - adan®FOFZY hiraentel -Peney -$-(SPigpKt é—yh)-lgu olium, 1-benzyl-3-(3-

trinet hyl phen}h&)h’okﬂ'-;ﬂ@;?ﬂ)—hﬂd&%um 1,3-di(2-phenylethyl)-imidazolium, 1-benzyl-3-(4-
|, 3-bis(2, 6-diisopropyl-phenyl )-|m azoF| ni u

1, 3, - bi sbenzy|a5@ﬁzl?eﬁvndhmfim mol-benzgl-I5(ryFidin-2-yDpidazalivmpd 382654 - 1 i nked
cycl ophane, on,an RRATGIRGRS. '1ﬁﬁéd'a§c1%ﬁ&.%9t1@h$e&?l§d BRiRRSyl-11- The use of

claim2 1 or cI al'm 22 whereéein ound bi sbenzyl i m dazol i um or

a phar maceut i erandayoldéﬂamldbm%wadlhyctrhéHelandazglz1 -reybkmedyl-c| ai m 2 1 or
| 22 wh
claim 22 Wher ghatditint XPAMAobéhz})S-méby SRRIORNI, T Aa2Bbl

phar maceuti cal Ty accept abl use of clal 2 1 or claim
22 wherein th@le(clcyrhumdncblmm brmgthydB- (éfacqatetbmbﬂmmamunglan@uwﬁﬁt ure of

general f o mulg, Ly ol & BRARHRGEHILEAL! V. AEESRRARN RO s Gligkgel - 34 The

use of clali m npound
|, 3-di benzyl - belﬁzlyl)annﬂab@lnmy Ior hblilamdtaazm(pally acceptable salt thereof.
2(3H) ylidene) -2, 3-di hydro-1Himdazole, (1,2-4,5-diimdazolium- NN, 6N,

N -tetrabe l; pyridine or

2,2 -di- enzyP 21218 Opﬁgkﬁiﬁ“@?ﬁ%k‘ gﬁng glgoirjgrja pharmaceutical |y
accept abI e salbtsb@mhmmlm@@m TkRedigsopropy limidadolin, L3witest ai m 22 i n whi ch t he
conmpound is ay t fcgeneral fornula |
or a phar mceu%t&hﬁﬁa}z/&g(g@gﬁ%?@QQa@%lﬁﬂ}@a&?ﬁJ@g yfiﬁ(gq‘u%e of claim35

wher ei n t he compethylphanglHimBlagoliniung (Y3trist26-Hiisopiogalzpienyl)rjmidizolikivth, cycl ophane
or a phar macelft3 8?5'{)4%]%&&%8 d%lhgmsaj 53t5h:ﬁg %P Inethyl—umdazollum) linked

cyclophane, or a pharmaceutically acceptable salt thereof.

31. The use of claim 21 or claim 22 wherein the compound is 1,3-

bisbenzylimidazolium or a pharmaceutically acceptable salt thereof.

32. The use of claim 21 or claim 22 wherein the compound is 1,3-

diisopropylimidazolium or a pharmaceutically acceptable salt thereof.

33. The use of claim 21 or claim 22 wherein the compound is a dimer of a compound
having a structure of general formula I or a pharmaceutically acceptable salt

thereof.

34. The use of claim 33 wherein the compound is 1,3-dibenzyl-2-(1,3-dibenzyl-1H-
imidazol-2(3H)-ylidene)-2,3-dihydro-1H-imidazole, (1,2-4,5-diimidazolium)-
N,N’,N”*, N’”’-tetrabenzyl-benzene, 2,6-di-(3-benzyl-imidazolium)-pyridine or
2,2°-di-(3-benzyl-imidazolium)-1,1’-binaphthalene, or a pharmaceutically

acceptable salt thereof.
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37. The use any one of clains 2 1 to 36 wherein the use conprises use of an
effecti ve anount of the conpound for treatnent of a neurological disorder

i n a subjwor0093@356%he use of claim 37 wherein the neurolPOFiSGa009d&ior der i s
Par ki nson' s di sease. 39. The use of claim 37 wherein the neurol ogi cal

di sorder is retinopathy.

35. The use of claim 21 or claim 22 in which the compound is a trimer of a compound
having a structure of general formula I or a pharmaceutically acceptable salt

thereof.

36. The use of claim 35 wherein the compound is 1,3,5-tris(4-methyl-imidazolium)-

linked cyclophane or a pharmaceutically acceptable salt thereof.

~37. The use any one of claims 21 to 36 wherein the use comprises use of an effective

amount of the compound for treatment of a neurological disorder in a subject.
38. The use of claim 37 wherein the neurological disorder is Parkinson’s disease.

39. The use of claim 37 wherein the neurological disorder is retinopathy.
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