TREATMENT OF | NFECTI QUS DI SEASES The present invention relates to
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f I uor obenzoyl am no) - 3, 4- di hydr o- 2, 2- di met hyl- 2H 1- benzopyran- 3-(S)-ol,
whi ch i s arheephesenbfinvehtiorciralstesofo denapersatl dndld ith canatogaikes garl jcompbsitions

bl ockers, S&?ﬂ)n}é‘ﬂgqgnéb%r%l”orr%Qtalnﬁlogﬁ&]ﬁbr'J%éeﬁttﬁegﬁ'éﬁ%eBPEf iﬂf({g:ﬂ&gsedl%rders .

condition rai ne epression an neur ol ogi cal
condi ti ongﬂorgsowa@lé@ﬂy W@%Bﬁ%oﬂa%WﬁBr%t wgulieg diom Wewsﬁ'sq@eeﬁ?@nce)
descri bes igfe6lichSitPin PEstRRIAgst(t he anal ogues of fornula |') which may be

used for the prophylaxis and treatnent of disorders within the central and
peri pheral nervous system including mgraine, psychosis, epilepsy and
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compounds, including tonabersat, otherwise known as cis-6-acetyl-4-(S)-(3-chloro-4-
fluorobenzoylamino)-3,4-dihydro-2,2-dimethyl-2H-1-benzopyran-3-(S)-ol, which is a
member of the class of drugs called neuronal gap junction blockers, and which is
currently being investigated for a range of conditions including migraine, epilepsy,
depression and other neurological conditions.

US Patent N0.5948811 (incorporated herein by way of reference) describes a class of
compounds (‘the analogues of formula I’) which may be used for the prophylaxis and
treatment of disorders within the central and peripheral nervous system, including

migraine, psychosis, epilepsy and other neurological conditions.
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R, is acetyl;

R, is hydrogen, Cs.s cycloalkyl, C4 alkyl optionally interrupted by oxygen or substituted
by hydroxy, Cis alkoxy or substituted aminocarbonyl, Cis alkylcarbonyl, Cis
alkoxycarbonyl, C4¢ alkylcarbonyloxy, C4. alkoxy, nitro, cyano, halo, trifluoromethyl, or
CF3 S; or a group CF; --A--, where A is --CF;, -,
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aryl or heteroaryl; the R8 -- N--00--R7 group being cis to the R5 group;

and Xis %y@%%teorgarl}\/l orzpr\ll\e/znn?/[ %olt:%lgf \Ilvﬁicn%% %%ﬁcpnaﬂ{/ sgéstﬁutgclj IE)We'or more times
independently with a group or atom selected from chloro, fluoro, bromo, iodo, nitro,
amino optionally substituted once or twice by Cq4 alkyl, cyano, azido, Cq4 alkoxy,

trifluoromethoxy and trifluoromethyl;

Rs is hydrogen, Cy¢ alkyl, OR1; or NHCOR4, wherein R4q is hydrogen, C4. alkyl, formyl,
C1. alkanoyl, aroyl or aryl-C¢ alkyl and Ry is hydrogen, Cq. alkyl, C1.¢ alkoxy, mono or
di C.sub.1-6 alkyl amino, amino, amino-C.sub.1-6 alkyl, hydroxy-Cqs alkyl, halo-Ci.
alkyl, C15 acyloxy-Cq. alkyl, C4¢ alkoxycarbonyl-C -alkyl, aryl or heteroaryl; the Rg -
N--CO--R; group being cis to the Rs group;

and X is oxygen or NR+, where Ry, is hydrogen or C4 alkyl.



I nfectious diseases are clinically evident diseases resulting fromthe
presence of pathogenic agents, including pathogenic viruses, pathogenic
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disorder which results from damage caused by an infectious agent such as varicella
zoster virus which can result in the development of postherpetic neruralgia. Infectious
disorders are often a result of an inflammatory response elicited by the presence of an

infectious agent.

There are many treatments available for infectious diseases including anti-viral, anti-
bacterial, anti-fungal treatments. These treatments attack the infectious agent and in
doing so eventually and hopefully eradicate or control the infectious disease. However
there exists a critical need for safe, alternative and improved methods and compositions
for the treatment of infectious disorders.

In a first aspect, the present invention provides for tonabersat, or an analogue of

formula I,



RO RS R RBRA Yis CRL; Rl is acetyl; R2 is hydrogen, 03-8 cycl oal kyl,
ClL 6 alkyl optionally interrupted by oxygen or substituted by hydroxy, Cl 6
al koxy orweubsitistazed am nocar bonyl, Cl_6 al kyl car bonyl PCTAGHE2010/052020

al koxycarbonyl, Cl1_6 al kyl carbonyl oxy, Cl_6 al koxy, nitro, cyano, halo,
trifluoromethyl, or CF3 S; or,a group CF3 --A--, where Ais --CF2 --,
--CO--, --CH2 --, CH@H-NSER2C—SOR,CH2 --0, or CONH, or a group CF2 H-A --
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01 6 aIkyhﬁgka nylam no, 01_6 al kyl sul phonyl am no, 01_6

al koxysul phinyl am no or 01_6 al koxysul phonyl ani no, or ethylenyl termnally
substituted by 01 6 alkylcarbonyl nitro or cyano, or --0(01-6 al kyl)NOH or
--0(01_6 al kyl )NNH2 ; or anino optlonally substituted by one or two 01-6

al kyl or by 02_7 al kanoyl; one of R3 and R4 is hydrogen or 01_4 al kyl and
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al koxy, hydroxy, 01-4 al kyl carbonyl oxy, --S--Cl_4 alkyl, nitro, am no
optionally substituted by one or two 01_4 al kyl groups, cyano or 01 4
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alkylsulphonyl, Cqs alkoxysulphinyl, C4¢ alkoxysulphonyl, aryl, heteroaryl, arylcarbonyl,

heteroarylcarbonyl, phosphono, arylcarbonyloxy, heteroarylcarbonyloxy, arylsulphinyl,
heteroarylsulphinyl, arylsulphonyl, or heteroarylsulphonyl in which any aromatic moiety
is optionally substituted, C4 alkylcarbonylamino, Cq¢ alkoxycarbonylamino, Ci. alkyl-
thiocarbonyl, Ci alkoxy-thiocarbonyl, Cq¢ alkyl-thiocarbonyloxy, 1-mercapto C,.; alkyl,
formyl, or aminosulphinyl, aminosulphonyl or aminocarbonyl, in which any amino moiety
is optionally substituted by one or two C4 alkyl groups, or C4¢ alkylsulphinylamino, C
alkylsulphonylamino, Cis alkoxysulphinylamino or Ci4g alkoxysulphonylamino, or
ethylenyl terminally substituted by Cis alkylcarbonyl, nitro or cyano, or --C(Cis
alkyl)NOH or --C(C4 alkyl)NNH; ; or amino optionally substituted by one or two Cis
alkyl or by C,7 alkanoyl; one of R; and Ry is hydrogen or Cq4 alkyl and the other is Cq4
alkyl, CF3 or CH, X* is fluoro, chloro, bromo, iodo, Ci4 alkoxy, hydroxy, Ci4
alkylcarbonyloxy, --S--C¢4 alkyl, nitro, amino optionally substituted by one or two Cq4
alkyl groups, cyano or Cq4 alkoxycarbonyl; or R; and R4 together are C,.s polymethylene

optionally substituted by Cia alkyl;

Rs is Cy6 alkylcarbonyloxy, benzoyloxy, ONO,, benzyloxy, phenyloxy or C4.¢ alkoxy and



R8 is hydrogen, 01_6 alkyl, ORii or NHCOR o wherein R11 is hydrogen, 01 6
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Also included within the scope of the present invention are polymorphs, solvates and
radiolabelled derivatives of tonabersat or an analogue of formula [, and
pharmaceutically acceptable compositions thereof. References to tonabersat or an
analogue of formula I, include such polymorphs, solvates and radiolabelled derivatives

thereof.



ill) disorders resulting from damge caused by an infectious agent such as
one of the herpes viruses including varicella zoster virus, herpes sinplex,
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70 kg adulmedi¢anmerttdorto® Oeatyent ofrln@xtmqsl®01ders 500 ng, that is in the range
of approximately 0.01 to 15 ng/kg/day, nore usually 0.1 to 6 ng/kg/day, for
exanple 1 to 6 ng/ kg/day. Preferably, the tonabersat or an anal ogue of

formul a | ,BohfedtiGadistreadtnecmby acceptabl e salt thereof, is admnistered
to the patient at dose ranges of approximately 0.01 to 15 ng/kg/day, nore
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if) disorders resulting indirectly from a current or previous infection or infectious

disease, such as chronic fatigue syndrome, peptic ulcer.

iii) disorders resulting from damage caused by an infectious agent such as one of the
herpes viruses including varicella zoster virus, herpes simplex, Epstein-Barr virus
and cytomegalovirus which can result in the development of postherpetic
neruralgia, HIV which causes extensive damage to the nervous system and results
in a severe form of neuropathic pain called HIV neuralgia. Diphtheria and leprosy
are bacterial diseases characterized by extensive peripheral nerve damage, and
Lyme disease which can cause a wide range of neuropathic disorders.

All treatments may be acute or prophylactic. For acute treatment, a rapid onset of
action is preferred, and therefore, drugs that reach maximum plasma concentrations

shortly after administration would be most beneficial. Accordingly, compositions

6



Phar maceuti cal conpositions suitable for the delivery of tonabersat or an
anal ogue of fornmula I, and nethods for their preparation will be readily
apparent wo 2hesesoskilled in the art. Such conpositi onspamGBrRiMNGAR0f Or
their preparation may be found, for exanple, in Rem ngton's Pharnaceuti cal
Sci ences, 19th Edition (Mack Publishing Conpany, 1995). Conpositions

sui t abl e fpovidingrapd diugireleasd odior dissaidiensod pabfédregdrul at i ons such as

tabl ets, capsul es containing particulates, |iquids, or powders, |ozenges
(including liquid-filled), chews, multi- and nano-particul ates, gels, solid
sol ution, Tdngbersekor &n bnalogusy ol esmulspr gy bendelivergdi adorfep outi Wil genesally lbiequi d
formulati opgydag! |Hdtﬁesf6ﬁﬂeé’fsé %rmﬁé&u‘ﬂ% I9n§@ce§i/arb\60%oﬁ593|tl<ﬁ4 l¥eré V\"HI(?I'IUI d

formul ati ons may al so be prepared e 'reconstitution of a50|d
exanpl e, fqomﬁﬂae%éfméﬁrsababﬁm ﬁna'@a%péfqr%we' @Bml Qi '5p'® Pﬁ%?m%eqt'ﬁa'iyhe

f orm of Orail:beﬁtﬁblbd de@REOSHIt icanfers Setdbiats wigblregsrd tapmel efendedstddié esf
pell ets, ({% Iozenges powders and granul es. The conposition may be in
solid forAHERAUB ts on contact with the tongue of the patient, for
exanple in the formof disintegrating tablets sold under the trade nane

 vant b TPRARRS Qo SRIRACIOARALE RISHELNCHr o BESNRA ICPREE |

convenl ent enera use or a mnls 1'on a
pr esent ed qomn@suan thegierfemaw hel cemmcéﬁmat@dwtecwﬁe@ﬁaem@édl1ttw@§0 §19c Auitably

adj uvant s, 1 i g1 fg, f@géﬁnﬁple%@m&m t‘ﬂb% LEHTRIM 8 to db@ﬁ?d@cﬂ%s@%”ﬁ@
exci pi ent fillers, ricants, colorants, flavourings,

desi ccantz2 ﬁgrfé}zégn@% 10911%9%@8@ ?%%4%%6%(§ theppdtive CO’B@P‘FQ—?{ s and tablets may

be coated according to well known methods in the art C}al solid
formul atiqns, al so i.nc v na susta ne ion such
o Uabret Uty 4sp8 i Bertiely SRS RRR! oG AP R ERaRES Brt i T 2R e
cel | ul ose,1, &aﬁnﬂtbbr6Hm&$056apndxtheﬂW§ih]4anmagehnssu8uﬂmaﬁbdomldmw
di si nt egr r ri Ve ves

ar apise id RG r’r'l‘eﬂllﬁ w?? Ppat 8 glnl%’d %(?’Jlt ??ubr | oNRang. Bt @f(%hplgel {o

such as sodiumstarc cants”inclu exanpl e,

megnesi ummBg.capkisen U Farige) apREpiferielvtd-@hia §5 maegidaibireoradttipiig). égj@r@t S

i ncl ude safyMGbRYEYexaBtbldPN® € mgn@)d4y. oral conpositions are prepared by
adm xture, and may be prepared by conventional nethods of blending,

filling, tabletting or the like. Repeated bl endi ng operations may be used
to di stri Rrbferddng tmtdnuberagmtantamawggb@ﬂformbkaseorwnmmsiabémmsllﬁmﬁepmibmg

ar ge quantiihesoPls LihlRigeo ok SRELRLI G0, AT Bes Bf AGAHLRSIIPBINGR "2

in the ar rmao prepar-ations,

i ncl udi ng m@/keriday.prapasazllydht o & omgrkgidayatpnexasplert to|6| pokbidads, m xtures,
suspensi ons, solutions, enulsions, syrups, tinctures and elixirs, and gel
preparations. They ma¥ al so be presented as dilutable fluid concentrates or
dry pr odudi'Srlofli‘%f@rr'i@‘f.I et toRsPerspioRichsy analeguedif fRIfuy, d¢ adminéirred inuthedermet h

wat er or of bRarnfaceli®Rl ompbsitdre Reh Asea Wdkposition for oral, including sub-lingual,
intranasal, rectal, topical, parenteral (especially intravenous), ocular or aural

administration.

Pharmaceutical compositions suitable for the delivery of tonabersat or an analogue of
formula |, and methods for their preparation will be readily apparent to those skilled in
the art. Such compositions and methods for their preparation may be found, for
example, in Remington’s Pharmaceutical Sciences, 19th Edition (Mack Publishing
Company, 1995).

Compositions suitable for oral administration include solid formulations such as tablets,
capsules containing particulates, liquids, or powders, lozenges (including liquid-filled),
chews, multi- and nano-particulates, gels, solid solution, liposome, films, ovules, sprays
and liquid formulations. Ligquid formulations include suspensions, solutions, syrups and
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Oral fluid preparations, including gels and liquid preparations may contain
conventional additives such as: suspending agents, for exanple sorbitol,
syrup, newbybiigsbdoal ose, gel atin, hydroxyethyl cel | ul osepctasoyIFR020Y |

cel lul ose, alum nium stearate gel or hydrogenated edible fats; emul sifying
agents, for exanple lecithin, sorbitan nonool eate, or acacia; non-aqueous
vehi cl es (eNkireh Livgid fonallatiensechiahlatscobe pjepatar bexienmdoenstaltiopnef @isblid, for
fracti onat ¢ m@?c?ﬁa}#a %%e oily esters such as esters of glycerine,

propyl ene g 0 or e al cohol ; preservatives, for exanple nethyl or
propyl p-hydroxybenzoate or sorbic acid; and, if desired, conventional

flavouri ngygfy %&hﬂﬁé’lr‘aﬁl@ REIRL S nsq’iﬁ?gé lir} !hgf?émf 81 ol Rliid genbaé.%rrsagud%srmy be

formul ated to be | Mmedi at e and rel ease. refl ease
f or mul at i JARleiSnctapgeieteIPzydlgs, ralleEa; W@d '029”L99§etﬂ’9Wd§r(§ntaf‘6I peulest afiget ed

and pr ogr ajsrRsdsitieh ﬂﬂﬁﬁbe masn@ﬁjrmmah Frielts ahlcentfa@fwmafhertbﬁgg@ ofaB&bafi&itr at i on
i ncl ude | [ngect able .a

nf us agueous or
suspensi ot SRS St "B Pt RS Batly Sndnds B rate pab s vis”
Conposi t i @tapkdrorplacamiasitiahs aderiprefetreditdimoe ey dre maemona¢@enhttfor general
i mredi ate d/or nodified release. Modified release formul ati ons include
del ayed-, sustained-, pulsed-, controlled-, targeted and programred
rel ease. The parenteral conpositions for use in the invention may be
pr epared #poliddngnadlriergl ddpioistpli@pareatsuaiy .préesnted or aundtdasas andicobiain
adm ni ster tr ul i1y | ht!m[l x sition
of the i nvcg)ﬂygﬁlﬁhﬁkayag“§ ors% ae{yeg%\ﬁbg&ss-&l 38%% y?gg?(%rﬁs otpgﬁ] o‘ﬁ%@ obi ¢
mat eri al s digmersiexagplie exsipontefildrsi leblettingagphiar bdeants, @aloremtacﬂewrmbs,e oil)
or ion ex ;:gm[ sol ubl e derivatives, for exanple,
as a spar ::Jr%}g[&ggrg%l nlq%’tasng ta%8 vargltd;;%(lg)c%usl y, adjuvants such as a | ocal
anaest hetic, preservatives and bufferl ng agents are al so dissol ved,
enul sifie e S n d by
i xt ur o . (RSB IHICRRIER, I S poddiilla iGN cBlots B BRAER Y ng
on the veHdrel eolainf@rmWetlmn@e@ﬁncatdiemonveramnbesmmei falesse fsumpetmedsmh

di ssol ved. aSP%Ig@t nu?e%rﬂ%\Q/Ew' tdnos aﬂrq%nal |y prepared by with the

conmpound and a veh e whic erl ind/ or the conposition is
sterilised, before f||||ng into a suitable vial or anpoule and sealing To
enhance t S b r [
product :%c%h%ﬂ”ﬂtelr% Mﬂblutdg mlgggf@%h@%eggé??%ﬁwocﬁh% %ﬁﬁ r or 5 ﬁbeér

sui t abl e whginteprntreihdrde atae:h polfyVvinyldyreadidpos and starchaderivatiiesczieh aafsoeuum

filling i f I u

anal ogue o%;té)rfﬂ ?&u?{“ﬁ% s%“rgbIE Itfogég%tg'g m mfbg{%g?')ég@t %"%Egﬁ?‘ﬂﬁgf‘@%h | n or
mucosa, t rrmarmaqeucuealiymbgptablemamemmllmg}udequﬁlmlauhdrsmphateu ons for this
pur pose include gels, hydrogels, lotions, solutions, creans, ointnents,
dusting powders, dressings, foanms, filns, skin patches, wafers, inplants,
sponges, f3didesral beareazgonanarenipegnsesrl| i @dgixtuiep ozsiresayrie areparék hysed.
Typical c n £l it 1 t m
white pet %ﬁbﬁ%}nblgﬁfggﬁsﬁ&c&gﬁbm?h ?Iﬁ(’ﬁietag e;E/]tc Br% [Ijur(éf)peialb%‘et&gIt{/é(::H(Sj"iﬂgLI
Penet r at i capeetioas ceaysberaped éo distriufrothet adive @eet thfr@rgheu’aﬂﬂpB@ comppitieoms Sci ,

88 (10), %Igﬁﬁg Iapgye El'JaH?l'hQs BfttheMPSBRR oég&'ﬁ&pseare}glgc%urse, conventional in the

art.

They may also be in the form of oral fluid preparations, including liquid preparations,
such as aqueous or oily blends, mixtures, suspensions, solutions, emulsions, syrups,

tinctures and elixirs, and gel preparations.

They may also be presented as dilutable fluid concentrates or dry product
reconstitutable powders for dilution or reconstitution with water or other suitable vehicle
before use.



O her nmeans of topical adm nistration include delivery by el ectroporation,

i ont ophoresi s, phonophoresis, sonophoresis and m croneedl e or needl e-free
(e.g. PowsterpaatsTdly Bi oj ect TM etc.) injection. Fornul acoms2hovoseazpi cal
adm nistration may be fornulated to be i medi ate and/or nodified rel ease.
Modi fied rel ease fornul ati ons i nclude del ayed-, sustained-, pul sed-,
controlled-, targeted and programmed rel ease. Conpositions for use in

surgi cal e I t nr rat | , h

Fur 9 2! S RS BRI, By HRE L BB RR B SARGLITarcH
subcut anecﬁﬂ@lltyeersucmtasaﬁumri@gl ggents; f@yexammlerﬁ@gtmtspl asyrimjreethyloeelluipses, for
exanpl e, td%%tmorme%xygl 9IcQIfulésl%ea<‘Ia'Flyc§<?Heﬂﬂyl RIS | Ghmiiahedicttdd gl sabl e

pol ymeri ¢ ‘or C materi or éxanpl e as an emul sion in an
accept abl é‘yérqgﬁnéﬁed|96|?'9e§@&?a§ﬁ‘g’é$'fiﬂ@§|aﬁ§”tsofpr 8@@@3#?%@'Pys%r6'lt%bﬂn@”00'eate

dﬁr ivati Vgﬁr ,achéif; ﬁ@fraam@usa.ehme%qmonghyy &Q|Udb|eiiltﬁ@|otls) fdr exampRy, @inpsrRf er red
t hat tonaber

t d t f
of & uni ¢ o CaCISBREBEOEP It of bSRARTR SCE? 8 FSIS BV PErBOPEFSP BY-PePhanent
human or aitindralchokratesbodtiVes, dori dxacwle setlyl erspttobgel - hyadrbm,ennme jor lsorbitas al
passage, st i, (HAISE R en s Byl YABIdlng Shedlssur O cal voul d. e g

an incision, 'or ‘an I nserte orary or pernmanent
orifice, such as a catheter trochar, cannul a, endotracheal or other

endoscopi CCérh'&%uthsaﬂr %bp%ﬂnﬁr%?atloﬁ Bay abé rf@ﬁrﬂﬂéléélo@yb@rlnﬁﬁédﬁtéoérr!/dléﬂbe
Intranasal admnistration is greatl %mture erred | ntranasall ?/a nmucosal

adni ni st r IBPEIRDIRRASPt Modifiefdglegee famMulRlors induse dsiryednaaisieinadoorUsedsol i d

conposi t i aostrolfddc,tag@tddmmdesregramthagiaiabes. They may al so be in the 10
formof intranasal nucosal fluid preparations, including liquid
preparations, such as aqueous or oily blends, m xtures, suspensions,

sol ut i ons,Canpdsiionassuitatieefor xharen tecah chdgenisipatepanatude nisjectEbley andyinfakibte be

present ed %%89514 ol 8@ Blefmélé“rﬁux&?&c%ﬂéﬁéfs%%s°£o|9tf&ﬁspé|%9féfo‘hsra%%\%/t\)uﬁtc%

powders for utio reconstitution er or other suitab
bef or e uselel PEapaIRicsat COMRRsitiahafspacerierat adminisiration may tlﬁefoﬂﬁhlﬁ?ﬂdstpé?eed

Idnt ran\f/iusjm|ﬂn)héafaté))énblﬂ>|ﬁaﬁ@dlﬂlé2ﬂrelééélé' CRloblified NeleBSe F@MBbnd ikblVHeP@NBRSd-f rom a
ry powde

hal er (either xture for _exanple, in a dry blend
o T n"1 et cuslrs pulsar et adRe SpA I op B et GPe 3l o, i xed w th
phosphol i pi ds, such as phosphatidylcholine) froma dry powder inhaler or as
an aer osoITr&ppayntfefabmsbmppm&msufoir sied ity mivastion PEYbe EpPargd aationg aeting
(preferabl roduce a.fine mst),

t t rohydr od
oF " mebut PO BRPAP kb deriiioh aha b i eLRe b B e rilin s
1,1,1, 2- teHusafdrusaoptd)ane compdsiflorl o? thd, By&ntlaphay lbedoopulagdngth Sdtable
[t anasalg N Grricutl RBRICbio GRte BF Gk 8y 8PS R, P L sor d cotgrmace e ©
adm ni str aetdcepstarale@npsuahI@(crmr@eeetuest drrasaspanindgly dolsble dendatb@s] fai Bxample,

conventi onal add.it 8 bl cl:th as adjuvants, diluents, dispersing agents,
exci pi ent £ ac%qa(glpg tsé)u Hr}esﬁ tcants, hunmectants, and wetting agents.

Advantageously, adjuvants such as a local anaesthetic, preservatives and buffering

agents are also dissolved, emulsified or suspended in the vehicle.

Such compositions are prepared by admixture of the compound and a solvent or
vehicle. The compound, depending on the vehicle and the concentration, can be
emulsified, suspended or dissolved. Parenteral compositions are normally prepared by
with the compound and a vehicle which is sterile, and/or the composition is sterilised,

before filling into a suitable vial or ampoule and sealing.

To enhance the stability, the composition may also be presented as a dry product
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Powders and granul es may be coated according to well known nethods in the
art. Intranasal nucosal solid fornul ations al so i nclude conventi onal
sust ai nedwopebaasesofor nul at i ons, such as powders or gran®RCessHau/Fg28

resi stant coating. Suitable exci pi ents include cellulose, mannitol,

| act ose, chitosan, pectin, cel e deriv t|ve suc

yr oxypr BV RELARIE B A SeCmREAYEn dEi W O fh?f&#ﬂa@stvravp@mf%wés

car boxynmetAyiuidc ebmpbgise ca®lbeokera siterS iGNy asto POk gt Siyd eRezeNieE Shder

gel atin, poI vi nyl pyrrolidone and starch. Suitable pharmaceutically

accept abI &AikY{Ti ng agents include sodium |l auryl sul phate. Solid intranasal
mucosal conpositions are prepared by adm xture, and may be prepared by
conventional mnethods of blending or the |ike. Repeated bl endi ng operations
nmay be uselbnaberator arbanaogueeoffotmula |.aganalsb hecardphioisterét piat trpthsi skinons
enpl oyi ng u it S rse,
convent1 orhi ooy B e @il 8F iefkdhany MEPCARREALLAOR B s bRt "R
gel s and lingjuded Qﬂl%payfﬁﬁg‘iiﬁs loeps.c GAUEPRE, c BIPABSt |Qirrhtﬁlené€dd¢lﬂ€|t'0@s paydersas

suspendi n%r@%{{ssfoaw fIW@plh%Megl \F\/Qﬂers "Pﬁbl@bﬁs sﬁ&lgbb”ﬁlﬁ@s tﬁ)ﬂlﬂ és”and
hydr oxyet % cel Ugﬁl ose, .car boxy rretg]%/ cel | al um nj UEI‘I @iog]a]

hydr ogenat8i@rogauionss J{ROSORIES gk §Fnge 458 t yp'?%rca@?éw‘lc H W,a

sg_r B: t an mineal edll diquiel pattalatuai, waite awnemumy@mcehres pélyxbnmgzlbnwyddncéndde
edi bl e oi i on conut . ai

esters suc"rﬁg%"encaes?'é?‘g”g'il"e”‘ﬁ”%l' rheﬁ*éé)”cﬁrs By ?gér\ee'”é’S{Pg’gﬁt‘?‘? §t i GXBF‘&%

pr eser vat iRlesm Sanr88e(>‘(ahﬁ5@9ﬁ&tbyyﬁlmmn apd Wgarp(]@mtmxyﬁ%@))zoat e or sorbic
acid, and if desired conventional colouring agents. The pressurised
cont ai ner unp, spray, atom zer, or nebuliser contains a solution or
suspensi orpﬂgﬁr 'F‘ﬁé”%@fﬁﬁﬁﬁﬂc?(dﬁ)'”'étratménq'%ﬁ’ﬁ'i\’g'ﬁ/ RyaHestiopPRYOn fightopRe(RPiFe,
et hanol , Wﬂ@p@r@éu@aﬁmophgfes% SHi t Biréhellee lon atdadRs-REE Nk.of OPowddHjeer™s) ng,

sol ubi | i S:%gﬁgﬁtq“" r?ff\? E)W@Cl“%’grre ease of the active, a propellant(s) as

sol vent a o factant, such as sorbitan trioleate, oleic acid,
or an oligolactic acid. Prior to use in a dry powder or suspensi on

Lormut ot bl BRoAr 8, PRGNSkl JuthEh P 34, It B, S, ka0l 1 ver Y

by inhal ation (typi cal be "achi eve any
appr opri atreowiwdﬂemﬁsen@y’quléteﬂcraleasmofmﬁtlgm wrn;luqeecﬂelaﬁadhm@talﬁaohu RUlgRE, | et

ml1ing, SYARHIRII thcRled drd HoftaReRRskREss. 0 form nanoparticles, high
pressure honogeni sation, or spray drying. Capsules (nade, for exanple, from

gelatin or hydroxypropylnethylcellulose) blisters and cartridges for use
inan i nhat&ﬁpwtudnesmf fusat iar s@f@wab&/oﬁjﬁﬁma} ®d pepaRat as Nomwy mmbardeﬁw of

t he corrpound of .th nventiqn. a suitab owder, base such as. | actos
S on B e Seisr st dOtmaRid, PehcR aimREEH: R T aaE e Do BRRE ot um
st ear at e. sThbeuthaedussyeorrisiyanescalany dordaysintnamuscutdnénjéadiom offiust, Foe emamptwmeat e,

preferabl y,g Hﬁ%sﬁtu?ﬁ %’F‘Er]e R/%}ﬁloP %a} B SFmBEL PR L Sit b'bcbﬂgrﬁeﬁ'@& r'Ay?’d?anjp E\fose’

mal t ose, sorbit ruct ose, sucrose an
sol ution frnatﬁu¢lat(i06ﬁxalraplelﬁ§ean ﬁmalﬁloatlo@ns@pe@igblﬁg)llépé@mrwpmqedgeﬁ@m es to

produce a Jd parifdI§ SollBl¥ deRRMitRks, thf SBmbldGsttspdRRBly Qblubleesatompound of the
i nvention per actuation and the actuation volume may vary from1 pl to

100p1. A typical formulation may conprise an anal ogue of fornula 1,
propyl ene Ipisyorike, prefeatd Itrmtwaiabrersaebhan@halagab Smd'rmmta(?(bh@éijldmlsté\detiem et i ve

;8: ;gm“s” eﬂlé#g iﬁ;@%f Qose compos |on(?or adomlnlgtre(&%lm t%n%%?alry bpger%%%ergtl I'cher ol and
or other animal bodily orifice, such as the trachea, nostril, nasal passage, rectum, udder
duct, urethra or vagina, or a surgical would, e.g. an incision, or any device inserted in
such a temporary or permanent orifice, such as a catheter, trochar, cannula,
endotracheal or other endoscopic tube or an ostomy tube, e.g. a tracheostomy or
colostomy tube. Intranasal administration is greatly preferred

Intranasally mucosal administrable compositions may be in the form of intranasal
mucosal solid compositions, such as powders and granules. They may also be in the
10



Sui tabl e flavours, such as nenthol and |evonenthol, or sweeteners, such as
saccharin or saccharin sodium nay be added to those fornul ations of the

i nvent i oowornbawmged7f or i nhal ed/ i ntranasal adm ni strati oRCT/GR2nEE2®At Or an
anal ogue of formula I, may al so be adm nistered rectally or vaginally, for
exanple, in the formof a suppository, pessary, or enenma. Tonabersat or an
anal ogue dbrnf ijr*rmtkasnaksal mayo@ll sloidoprepdrationsstiacledingiligeidt prgptrativhe sk ar ear,
typically f u in
2otoni ¢ el ol APt rBRTeg y Rpdheioh D hord BRERRR 2T cidty, hi 83

ocul ar ancpramaraﬂlorﬁd mihay stayaaiscobe presénide asditttaelatflyid dmno@égart@aj@ttﬂm p(asiugt
absor babl GogésifRMIIBEWASdaARB N A cHRHHR4FANAHBPLEothE: itafie!VeARRE)
inplants, wafers, |enses and particulate or vesicular systens, such

ni osomes dEfIEY88omes. A pol yner such as crossed-|inked pol yacrylic aC|d,
ponV|nyIaIcohoI hyal uronic acid, a cellulosic polyner, for exanple,
hydroxypr IceIIuI r 0X thyIceIIuI S met h el | ul ose,
Py oxy D LY el 98 A e b L8P P oo oy

i ncor por atielthlatage typeallyint the dorpr efsedygiowder fremchdgpoveler adhk@ni(eitnec bloo!ej _de.
SO ot Ml hAReTTY oBlrifle B st bIRE Sn b aDLPROgTAR PeonflioFiORASE! | ONS

of tonabers or ah ana Ue of

f ast - di spdpsexpaieJaiged w&h pHosRiohpids IUnbge pdiesmaﬂéﬁdlqhne)zfr«mratdrmpwﬂ@rn in
Ther apeut ijghdrat @rn5§1an1§e(r@§ol P \9&9 a DYedstASY Ma.%ﬁ%u&%ﬁ%}aﬁ%@o&@ém RK

et.al. Current St at us of L(]:1 livery Technol ogi es and ture Directions,
Phar maceut P@é‘?raﬁ*écﬂrﬂmo‘?teﬁ‘%%ﬁ i lechy idm%(a?j'cs 10 1erodugie 1 dB8ag¥sts ofs ar e

al so knowmeasligert alwithasir - ditsaal Hendiser api 4l- sliizbel \peopemam dsushl bs 1,1,1,2-

ot e i sSol M BrbeAlel 851 Ji28 ALELRLL A EARLE! £ ING SOMRDRLL 80 R Pe

exanpl e i Mmaheor@ismeadbioatinesive agestt fongxarableethstosa ar eyetdeexitine trade nane
ZYDI S(r) (RP Scherer, UK). Alternatively, the conposition nay be in the
formof th 3 tion),
Lo o MRS G oA e RAE i AR OB bR B30 e

Fl ashdose g malr‘ractqn\/ﬁntmnral ddifipss rragh fasr adiveatinodibigyts, (FRpessing agents,
Technol 0gi &g ffALe oFeJn fateap? }1 Bf%\'h Q!n&‘w@h'.'ng 2gahts! cul ate tablet,

Pr ogr apharm rance SI ntegrating multi-unit,

mul tiparticul ate tabl et, Progr aphar n) Orasol v (effervescent dispersed

m cr ocaps Let, G S tPhar na
Technol og|q:l’ec§’vOte%’gﬁﬁ%i gi_r%@s( b?agegée% ar;tleg?%} grsdl%‘(’j‘?d:g/gﬁ iﬁhﬁh%%ﬁet S, gfeh?m] yoc,
France) orln@naskk atugesylf seigz ioramladiang @dso dnolysier gom@nthlﬂletwtalwhs@@ase

Phar anteut t t gi es may incl ude

| NDAS (i nsf% ?tuﬁﬁrsuué:gaggé\r’\g? %So(ﬁ@sr%nsuﬁ%rm%@adn Sﬁaﬁgpgﬁ!ngn) whi ch utilises
a stabilised anorphous formof the drug with enhanced solubility,

NanoCr yst hpol: ( t Lk ut p &des of

t he drug, aéw%ls%ae?élﬁgaa{tt\sn ﬁg@ge%ngtB@(%?e SI ngI\c,)\hé(ﬁ%s?s (ﬂ{[ 40%&?\nﬂl ?1:%] arret er,

or Sof t GeldefiRptivBsher eugh  whisch yidtaxgeropeimetifyicelidbse.i n owiwlil e ¢alulegeat i on.

The 1 or il ikiod SEORALRY cEmdlgAGi Ped) ixeel B BRmay ABLATROUSH Jonlighy de

more rapid-c ssol ution an orption ) 0se conposit
di si nt egr ax@eish getadinopalyviodpyrrglidorei@nd starbie iastahlet pharmaerylicalivt a@ep@tb@ of

absor pti oqNém,y Q n'té“ﬂ%lﬁ&éggdlé‘rﬂqatfrglrsﬁp‘hﬁ 5s net abolismeffects reduced. As
e ns 'w

i's conmon prac e conpositi usual |y be acconpanied by witten
or printed di rectl ons for use in the nedical treatnent concerned. The

conposi ti 4 j i j
verGhe . prafaitaden hibchpftonBUSRbbe e RpOT bR aAmbARE chariad B pRipaR
dependi ng yrconMentieehoethofis atibfending pathiedike. Repedted bipnding cmeéet@hemyti;e way

of exanpl §@R! % &ilriblileUikr AltRe2MbnditHoHGNS: Sthad IBRhpBlitida e MBS BRye

guantities of excipients. Such operations are, of course, conventional in the art.

Intranasal mucosal fluid preparations, including gels and liquid preparations may contain

conventional additives such as suspending agents, for example sorbitol, methyl
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Studies with tonabersat have enployed a nunber of different formul ations

i ncluding: Direct conpression tablets 0.05, 1.0, 10 and 25 ng with tabl et
core wei gD 286@en@7 Di rect conpression tablets 15, 25, 20TaBoBMs2a20W th
tabl et core weight 400 ng Direct conpression tablets 20 ng with core

wei ght 400 artl ul at ets d 40 th tablet core
wei gt 400 RosheI e cwttsRiRubdRisker sebrinefy pdbioRP bl Hdgt
suglst ance g&lmdrsrﬁydrdsgtanawdoea:brel fatd, agAulsmpn @ taye | ﬂiordbia?ﬁrblecleﬂﬂfrﬁsé‘drbl[hn
tablets utillsi

bed nllled ra drie no art|
L obst ance Mot ot APsiy e etuEbe teie (BN RS ndlibe ik e forg 6o
and 80 ny gxamipib, Wbl yinceattiedated rc@@@nw:wmssatt@n@ $udhl & sstatst ot @y@a@he
wei ght of 400 @h the foll OWI nqq unit c 05| t i on %é ngwjjabl et
or esent od:PrAPYens: QYo (O 5By h eIt Ts BFESRRIVES TP SXBEPEAMeY o cieBYe

content): Hdfepb@seatcadrisveid @zfumdnaltmdu@,urédlbbrm@lnmﬁavbolusmg dydnke present
I nvention is detailed in Table 1. Ingredient 20ng Tabl et

The pressurised container, pump, spray, atomizer, or nebuliser contains a solution or
suspension of the compound(s) of the invention comprising, for example, ethanol,
aqueous ethanol, or a suitable alternative agent for dispersing, solubilising, or extending
release of the active, a propellant(s) as solvent and an optional surfactant, such as
sorbitan trioleate, oleic acid, or an oligolactic acid.

Prior to use in a dry powder or suspension formulation, the drug product is micronised to
a size suitable for delivery by inhalation (typically less than 5 microns). This may be
achieved by any appropriate comminuting method, such as spiral jet milling, fluid bed jet
milling, supercritical fluid processing to form nanoparticles, high pressure
homogenisation, or spray drying.

Capsules (made, for example, from gelatin or hydroxypropylmethylcellulose), blisters
and cartridges for use in an inhaler or insufflator may be formulated to contain a powder
mix of the compound of the invention, a suitable powder base such as lactose or starch
and a performance modifier such as I-leucine, mannitol, or magnesium stearate. The
lactose may be anhydrous or in the form of the monohydrate, preferably the latter. Other
suitable excipients include dextran, glucose, maltose, sorbitol, xylitol, fructose, sucrose
and trehalose.

A suitable solution formulation for use in an atomiser using electrohydrodynamics to
produce a fine mist may contain from 1ug to 20mg of the compound of the invention per
actuation and the actuation volume may vary from 1l to 100ul. A typical formulation
may comprise an analogue of formula I, propylene glycol, sterile water, ethanol and
sodium chloride. Alternative solvents which may be used instead of propylene glycol
include glycerol and polyethylene glycol.

Suitable flavours, such as menthol and levomenthol, or sweeteners, such as saccharin
or saccharin sodium, may be added to those formulations of the invention intended for

inhaled/intranasal administration.
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Quantity (nmg) Tonabersat 20.0 Lactose 330.0 Mcrocrystalline Cellul ose 20.0
Sodi um Starch dycollate, 24.0 Type A
WO 2011/067607 PCT/GB2010/052020

Tonabersat or an analogue of formula I, may also be administered rectally or vaginally,
for example, in the form of a suppository, pessary, or enema.

Tonabersat or an analogue of formula I, may also be administered directly to the eye or
ear, typically in the form of drops of a micronised suspension or solution in isotonic, pH-
adjusted, sterile saline. Other formulations suitable for ocular and aural administration
include ointments, biodegradable (e.g. absorbable gel sponges, collagen) and non-
biodegradable (e.g. silicone) implants, wafers, lenses and particulate or vesicular
systems, such as niosomes or liposomes. A polymer such as crossed-linked
polyacrylic acid, polyvinylalcohol, hyaluronic acid, a cellulosic polymer, for example,
hydroxypropylmethylcellulose, hydroxyethylcellulose, or methyl cellulose, or a
heteropolysaccharide polymer, for example, gelan gum, may be incorporated together
with a preservative, such as benzalkonium chloride. Such formulations may also be
delivered by iontophoresis.

The compositions of tonabersat or an analogue of formula I, may also be in the form of
fast-dispersing dosage forms such as those described in Expert Opinion in Therapeutic
Patents, 11 (6), 981-986, by Liang and Chen (2001) and Verma RK et.al. Current Status
of Drug Delivery Technologies and Future Directions, Pharmaceutical Technology On-
Line, 2001, 25(2), 1-14. Such dosage forms are also known as oral fast-dissolving,
rapid-dissolve, rapid-melt, mouth-dissolving and fast-disintegrating tablet. The
composition may be in solid form which melts on contact with the tongue of the patient,
for example in the form of disintegrating tablets sold under the trade name ZYDIS® (RP
Scherer, UK). Alternatively, the composition may be in the form of the EFVDAS
(effervescent drug absorption system, Elan Corporation), Fast Melt (highly porous
microfine matrix tablet, Elan Corporation), Flashdose (floss matrix utilising shearform
technology, (Fuisz Technologies, USA), Flashtab (orodispersible multiparticulate tablet,
Prographarm, France), Multiflash (fast disintegrating multi-unit, multiparticulate tablet,
Prographarm), Orasolv (effervescent dispersed microcapsule tablet, Cima Labs Inc,
USA), Wowtab tablets (Yamanouchi Pharma Technologies, USA), LYOC (freeze dried
fast dispersing tablets, Farmalyoc, France) or Quicksolve (freeze dried fast dispersing
tablets, Janssen Pharamceutica, USA).

Other suitable formulation technologies may include INDAS (insoluble drug absorption
system, Elan Corporation), which utilises a stabilised amorphous form of the drug with
enhanced solubility, NanoCrystal technology (Elan Corporation), which utilises
nanoparticles of the drug, typically having a particle size of less than 400nm in diameter,
or SoftGel (RP Scherer), which utilises a soft gelatin capsule formulation.
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Colloidal Silicon Dioxide 2.0 Magnesium Stearate 4.0 Total Wight 400.0
Tabl e 1 Experinental Methods Exanple 1: Investigation of prion

neur oi nf Iwomatiwnorn m ce Aim To investigate the effect pofi/dRnase®at on
two nodel s of prion neuropathogenesis: prion infected mce using
nock-inocul ated mce as controls; and Pneunococcus induced brain

I nfl ammation, as a nodel of inflanmation.

The formulation technologies described herein may advantageously provide more rapid
drug dissolution and absorption. For those compositions that disintegrate in the oral
cavity, such as beneath the tongue, the rate of absorption may be increased and first-
pass metabolism effects reduced.

As is common practice, the compositions will usually be accompanied by written or

printed directions for use in the medical treatment concerned.

The compositions for use in the invention may contain from 0.1% to 99% by weight,
preferably from 1% - 60% by weight, of the active material, depending on the method of
administration.

The following are given by way of example only to illustrate and aid understanding of the
invention:

Studies with tonabersat have employed a number of different formulations including:

- Direct compression tablets 0.05, 1.0, 10 and 25 mg with tablet core weight 250 mg
- Direct compression tablets 15, 25, 40 and 80 mg with tablet core weight 400 mg

- Direct compression tablets 20 mg with core weight 400 mg

- Nanoparticulate tablets 10, 20 and 40 mg with tablet core weight 400 mg

The direct compression tablets utilise micronized drug substance whilst the
nanoparticulate tablets were direct compression tablets utilising wet bed milled spray
dried nanoparticulate drug substance. Clinical trials have been conducted utilising 10,
20, 30, 40, 60 and 80 mg round white uncoated direct compression tablets with a core
weight of 400mg with the following unit composition (20 mg tablet only presented; all
other strengths differ only in tonabersat and lactose content):

A representative formulation suitable for use in the present invention is detailed in
Table 1.
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Materials and Method 1. C57b16N mice are used as a nodel of scrapie and BSE
strain prion replication (intracerebral injection of 106 LD50 prion

i nfectiviwgpoiililsesp7ar e conpared to nock-i nocul at ed si nm lpamr/GB20®/05220t € and
chronic injection of Tonabersat is done, at doses ranging fromO.5nmg/kg to
10 and 20 ng/ kg (in saline or phosphate buffers solution, with i.p. or p.o.
adm ni stration). The group i s, conposed of 10 ani mals for EEG anal ysis and
10 aninmal's for behavi oural tet9redigntyrt a1 it \2OmgIpblebs i ncl ude, during the
incubation period (at the first third, the seg@nft{mg)d and the | ast
third): (a) EEG relative8$%¥Fr gnaly5|s (EEG speciral powers were

cal cul ated as the ratio BI"3RE3peciral power oA%Y ned per minute in the
treatment recordi ng sessliavsgver the spectral peaen obtained in the vehicle
recording treatnment), c ring. i nf d_and nons;{ hfected m ce. ANOVA
procedure determ nes the s?ﬁ%x ”@Eﬁ@%hﬁ ®t he regﬂ' S. These tests al so

i ncl ude the conpari son wsediumr3igehtGlgcoliatedi fy t R#4.EEG si gnal s or behavi our
of the rodents (im pram ne,-[})b%r]i afi ne, di azepam anphetam ne, fluoxetine,
caf fei ne, chl orpromazi ne, buspirone, at pharmnmacol ogi cal doses, i.e.
generally from1 to 32 ngpleifal Sicambioxisle pBS), wPCh or without gap junction
nmodul ators (Tonaber sat) . M3gadsidme SRarggal uate thegloevel of relation between

gap junctions and speciflc thol ogi cal neurotr tter systens, nost of
whi ch are gdanaged duri ng@@ﬂﬁ%%n—éb)—%hgﬁégu%tests: forced swm
(i.e. Porsolt test or behavioutal despair), Open Field, Activity Meter,
Tai |l Suspension Test, Dark Light Box. Tests are also nade on mce injected
wi th drugs that induce behaviour changes. T test hel ps determ ne the
significance of the results. (c) Mirtality and norbidity are eval uated and
significance is eval uated using Kaplan-Meier estimator. (d) Histol ogical
anal yses dopenmbntalMethotlgat e t he | ocal i sation of inflanmation (using GFAP
and Vinmentin labellings) and connexins. 2. Meningitis (and therefore

neur oi nfl ammation) is triggered in mce using a pathogenic bacteri a,

St r ept ocodeXaMpladulaestisationef oripy neproinflamnastioniapiseng Unit), in the right
cerebral hem sphere. Simlar paraneters as those concerning prion infected
mce will pe evaluated and conpared to antibiotic-treated infected mce
(the antibBMBtic will be chosen anmpbng ceftriaxone, vanconycin, cefotaxim
cef di ni r dlo iphestigaieahe gifer bf asesrsatdn tiousedetd dfgdrioameéuropathogahestseblion i nes

i nf ect abl .apj i ' Prp [,0C ] C i f ion) are
used for rEesITtEEldnd bioplhoRlisl hich 2b RapE SRR g R B RY, 31 ven
bef ore or kugindnflammiationi asa (Relel grinfammsaticni n 103 , 104, 105 LD50, in
triplicate in six well plate format) are investigated. PrPres wll be
quant i fi eduaklisis ahd@sdges. The toxicity of Tonabersat in these cellular
nodels is investigated prior to study initiation (a_dose-ranging study from
1 nMto 106 fRAR1PN miseRspaIsat ashd snadehel scrapige?ndyBSE) Siffit PaPN ireMicaiaror
will be test qrhtragerdBial in(éBtich @f @0RNDS0 pAbAl inf@dtNRY) THE) bl Cordsdrd td Makckenam ¢

acid, after dose-rangind studies). ai — :
' |noculate<§1§l|mmar m}ce. }\cutg and %ronln(ﬁnjectlon of Tonabersat is done, at doses

ranging from 0.5mg/kg to 10 and 20 mg/kg (in saline or phosphate buffers solution,
with i.p. or p.o. administration). The group is composed of 10 animals for EEG
analysis and 10 animals for behavioural test and mortality. Analyses include, during
the incubation period (at the first third, the second third and the last third):

(a) EEG relative power analysis (EEG spectral powers were calculated as the ratio of
the spectral power obtained per minute in the treatment recording session over the
spectral power obtained in the vehicle recording treatment), comparing infected and
non-infected mice. ANOVA procedure determines the significance of the results.
These tests also include the comparison with drugs that modify the EEG signals or
behaviour of the rodents (imipramine, venlafine, diazepam, amphetamine,

fluoxetine, caffeine, chlorpromazine, buspirone, at pharmacological doses, i.e.
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1. Tonabersat or an anal ogue of formula 1 0 RB-NCR7 1 R2)( RO R5 R6 R3
R4 Y is CRil;
WO 2011/067607 PCT/GB2010/052020

generally from 1 to 32 mg/kg, in NaCL or PBS), with or without gap junction
modulators (Tonabersat). That helps evaluate the level of relation between gap
junctions and specific pathological neurotransmitter systems, most of which are
damaged during the infection.

(b) Behavioural tests: forced swim (i.e. Porsolt test or behavioutal despair), Open Field,
Activity Meter, Tail Suspension Test, Dark Light Box. Tests are also made on mice
injected with drugs that induce behaviour changes. T test helps determine the
significance of the results.

(c) Mortality and morbidity are evaluated and significance is evaluated using Kaplan-
Meier estimator.

(d) Histological analyses are made to evaluate the localisation of inflammation (using
GFAP and Vimentin labellings) and connexins.

2. Meningitis (and therefore neuroinflammation) is triggered in mice using a
pathogenic bacteria, Strepfococcus pneumoniae, at 105 CFU (Colony Forming
Unit), in the right cerebral hemisphere. Similar parameters as those concerning
prion infected mice will be evaluated and compared to antibiotic-treated infected
mice (the antibiotic will be chosen among ceftriaxone, vancomycin, cefotaxim,

cefdinir at pharmacological doses.

3. Mouse glial and neuronal cell lines infectable by scrapie strain prion (PrPres
Biochemical quantification) are used for prion susceptibility investigations. Effects of
Tonabersat given before or after infection (22L prion strain 1%, 1%, 1°° LD50, in
triplicate in six well plate format) are investigated. PrPres will be quantified after 3
passages. The toxicity of Tonabersat in these cellular models is investigated prior to
study initiation (a dose-ranging study from 1 nM to 100 mM will be done at this time).
Other gap junction inhibitor will be tested as well (meclofenamic acid, glycyrrhetinic
acid, fluflenamic acid, after dose-rangind studies).
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Rl is acetyl; R2 is hydrogen, 03-8 cycloal kyl, Cl1_6 al kyl optionally
interrupted by oxygen or substituted by hydroxy, Cl_6 al koxy or substituted
am nocar bwoyb11/061606 al kyl car bonyl, Cl_6 al koxycar bonyl , PCI/@32010/052020
al kyl car bonyl oxy, Cl1_6 al koxy, nitro, cyano, halo, trifluoronethyl, or CF3

S; or a group CF3 --A--, where Ais --CF2 --, --CO-, --CH2 --, CH(OH),

S, SO CH2 --0, or CONH, or a group CF2 H-A -- where A" is oxygen,

sul phur, §6|)i 2, CF2 or CFH; trifluoronethoxy, 01 _6 al kyl sul phinyl,

perfl uoro 2 al kyl sul phonyl, C1_6 al kyl sul phonyl, Cl1_6 al koxysul phi nyl,
Cl1_6 al koxysul phonyl, aryl, heteroaryl, arylcarbonyl, heteroarylcarbonyl,
phosphono, | ary,cg& @%'%I@%E%?%Miaolar bonyl oxy, aryl sul phinyl,
heteroarylsulphlnyl aryl sul phonyl het er oar yl sul phonyl in which any
aromatic noiety is optionally substi tut ed, Cl-6 al kyl carbonylam no, Cl1_6

al koxycar bonyl am no, Cl1_6 al kyl -t hi ocar bonyl Cl_6 al koxyt hi ocarbonyl, 01_6
al kyl -t hi ocar bonyl ox , 1- mercapto 02_7 al kyl, forrryl or am nosul phi nyI

am nosul phonyl or flocalbonyT, T which any anino noiety is optionally
substituted by one or two| 01 kyl groups, or 01 _6 al kyl sul phi nyl am no,
01 6 al kyl sul phon 5koxysu| phi nyl ami no or 01 _6

al koxysul phonyl &M n terminally substituted by 01 6

al kyl car bonyl , |nitro 5 --0(01- 6 pl kyl ) NOH or --0(01_ 6 al kyl ) NNH2
; or ami no opti ®by one or tvvo 01-6 al kyl or by 02_7

al kanoyl ; on ,0gen or 01_4 alkyl and the other is 17
01-4 al kylRZ"CF3 or”CH2 XaXis [fluoro, chloro, brono, iodo, Cl 4 al koxy,
hydroxy, Cl_4 al kyl carbonyloXy, --S--Cl 4 alkyl, nitro, am no optionally
substituted by one or two G _ 4 al kyl groups, cyano or Cl_4 al koxycarbonyl ;
or R3 and R4 together are C2_5 pol ynethyl ene optionally substituted by Cl-4
al kyl ;: R5 Y& @R.6 al kyl carbonyl oxy, benzoyl oxy, ONX2, benzyl oxy, phenyl oxy
or C1_6 alkoxy and R6 and RO are hydrogen or R5 is hydroxy and R6 is
hydrogen or C1_2 alkyl and RO is hydrogen; R7 is heteroaryl or phenyl, both
of which are optionally substituted one or nore tines independently vvith a
group or ator% %e &(ﬁtled fromchloro, fluoro, brono, iodo, nitro, am no
optionally su {'ed once or twice by Cl-4 alkyl, cyano, azido, Cl-4

al koxy, trifluoronmethoxy and trifl uororret hyl; R8 is hydrogen, Cl_6 alkyl,
ORii or NH 1i hy,dr,0 C I noyI,
aroyl or a?;c/llﬂ ?\A@%iﬁﬁgn antl CgﬁlBgI | h))ﬁr g‘é*?pt' Tg%) It rPl{pqyanyG&Q&?gxée nmono
or di C. sub. JsuﬁstaUﬂeyllbyehydmxy, @ mmxymnaubstmjtedbmc&awdnyll CihyldyloarpQiyl .6

al kyl, hal o- 6 Aacyl al koxy on 01_6

- al kyI aryl Ocl Owoaé?% tCr'ji1 y%a%-]oﬁ®8%/’R¥£ Qrég)% EInﬁ% C|8 % %{%e R5
group; and thfslyouxygtbml or CNR$20W1groelpR1|2 -5, wrdire des -G, Gl -E€&i, kﬁHzO‘l’ a
phar maceuti c C takl g, conpasi r S € th ment
of infecti ougé §§§ %mgﬁé"{gﬁeicm ect| oug%glps%&r &e‘rkr e‘%"lﬁ r?s ? %’))%%%h
presence of tSEBNIIhBrI$Q SOﬂgﬁJFz tplT6Fldztﬂﬂuorpmettfrts(ypm&leikpleslphinylupeﬁluorz?) Cos
Tonabersat or gue a i

manuf act ur e oaf”%lﬁs @%l@ rEr:éFlt sBIrpﬁng il ‘t%lkggj @ﬁ%&dﬁ 16}@?1%0"}/ HO%Ms%?yI

di sorders whdweterbérgl, i na’ar@rt::larbmsl di seiedbarylcagsanyt, s phasphoihe paa&mnbxmymxy,
bacteria, fu rp r or he
treatment or q%l}eé\ggé)r&@%%éﬂg'PXf g'sy?suoohm §| sﬁgtggdraéﬂa@@inﬁ} %%WEJ@W |¥| st e¢| ng
to a patient heternagdulphenydh whlﬂmanmemlatlcahdngtyersfmﬂbnalbj autzatihttedyf C6

t onaber sat or, f I fine

i nfectious di Cﬁg&%&esul g@r%%n%ﬁ%%?@%@ﬁ@écgf %f)@@ther a{)%]ngnt’m@‘le a‘ﬁ<o§<2t 0zoa,
prions or hertpiesarbomylseS+s alkyl-thiocarbonyloxy, 1-mercapto C,; alkyl, formyl, or

aminosulphinyl, aminosulphonyl or aminocarbonyl, in which any amino moiety is
optionally substituted by one or two Cy alkyl groups, or Cq alkylsulphinylamino,
C1 alkylsulphonylamino, Cs alkoxysulphinylamino or Cqs alkoxysulphonylamino,
or ethylenyl terminally substituted by C alkylcarbonyl, nitro or cyano, or --C(C1
alkyl)NOH or --C(C+.6 alkyl)NNH, ; or amino optionally substituted by one or two Cy

alkyl or by C,7 alkanoyl; one of R3 and Ry is hydrogen or Cq4 alkyl and the other is
17



4. Tonabersat or an anal ogue of formula 1 for use as clained in clains 1
and 2, or a nethod according to claim 3, wherein the infectious disorder
results fwormtime7édd8 WO 2011/ 067607PCT/ GB2010/ 052020 pr esErGgB0mi0sbeeot eri a.
5. Tonaber sat or an anal ogue of formula 1 for use as clained in clains 1

and 2, or a accor ding erein the infectioqus disgrder
osul 11 rom G HEADHGENEE CHR ds By cRlgEb BroR0. ek bt SEoMoR A kG oue
of fornula 1 a‘lmcamwcmy @s-tmtm;d/lamﬁgradumgo;bt@nallmunsﬁtuvdmedye@nm drimo @i, sor der
I S postherpetic eural . T abenisat r_an ag:gl 09(#: infﬁ{gm“a for
use as cl ai ned@KH 84P C}ia”éfnﬁr -4 N RYREPRODG 8t S 8 SQ“t KI& A3, “herei n
the infecti OL@IM&WIQ@’ I’eSLdphSneflllyom t heuwtiegence ofpypri ong,,8. Tomrper sat

or an anal ogue of fornula 1 for use, or a method according to claim?7
wherein the disorder is a Transm ssi bl e Spongi f orm Encephal opat hy. 9.

Tonaber sat orras @@alk@@umoatflommut@ldxyf O)IN04$@en29roxy'tl, prehblogdy accos slkowgy t o

claim8 V\/nerel ob di sease. 10. Ton rsat
o o el o e B s Mftreeh G B S a0 R K R AT Cre 2y AT S
wherein the déBgdrdgen;i s Ger st mann- Straussl er - Schei nker syndr one.

R; is heteroaryl or phenyl, both of which are optionally substituted one or more
times independently with a group or atom selected from chloro, fluoro, bromo, iodo,
nitro, amino optionally substituted once or twice by Cq4 alkyl, cyano, azido, Cq4

alkoxy, trifluoromethoxy and trifluoromethyl;

Rs is hydrogen, Cq alkyl, ORyy or NHCOR4, wherein R4q is hydrogen, C4¢ alkyl,
formyl, Cq alkanoyl, aroyl or aryl-C,¢ alkyl and R is hydrogen, Cq¢ alkyl, Ci6
alkoxy, mono or di C.sub.1-6 alkyl amino, amino, amino-C.sub.1-6 alkyl, hydroxy-
C1 alkyl, halo-C alkyl, C4¢ acyloxy-C4¢ alkyl, Cqs alkoxycarbonyl-C4.¢ -alkyl, aryl
or heteroaryl; the Rs --N--CO--R; group being cis to the Rs group;
and X is oxygen or NR; where Ry, is hydrogen or Cq alkyl or a pharmaceutically
acceptable composition thereof, for use in the treatment of infectious disorders
where the infectious disorder results from the presence of bacteria, fungi, protozoa,

prions or herpes viruses.

2. Tonabersat or an analogue of formula 1 as defined in claim 1, in the manufacture of
a medicament for use in the treatment of infectious disorders where the infectious
disorder results from the presence of bacteria, fungi, protozoa, prions or herpes

viruses.

3. A method for the treatment or prevention of infectious disorders, comprising
administering to a patient in need thereof a pharmaceutically effective amount of
tonabersat or an analogue of formula 1 as defined in Claim 1 where the infectious
disorder results from the presence of bacteria, fungi, protozoa, prions or herpes

viruses.

4. Tonabersat or an analogue of formula 1 for use as claimed in claims 1 and 2, or a
method according to claim 3, wherein the infectious disorder results from the
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11. Tonabersat or an anal ogue of forrmula 1 for use,
to claim8 wherein the disorder is Fatal famlial insomia. 12. Tonaber sat

or an anavogua/wfeoformula 1 for use, or a method accor diPag/adB20mlE2020 8
wherein the disorder is Kuru disease. 13. Tonabersat or an anal ogue of

formula 1 for use as clainmed in clainms 1 and 2, or a nethod according to
claim 4, wherpésencbef bagtérer.i a i s Streptococcus pneunoni ae.

or an anal ogue of fornmula 1 for use as clained in clains 1 and 2, or a

met hod according to claim4 wherein the bacteria causes di phtheri a,

or Lyme disedswabarSat droambeaiegue drfommnlandbrogreeasotlaimadninlciims floandud eoras
claimed in claifgy Lcagd, r§ td lafn BT PRGeRC GRI fi‘#egﬂo&é) ddoRddp r%sM‘ﬁ’éeFré!n”tﬁehe

i nfectious di sorder caus

10.

11.

12.

13.

14.

15.

s chroni¢ fatigue s cers

rome or peptic u
presence of herpes viruses.

Tonabersat or an analogue of formula 1 for use, or a method according to claim 5
wherein the disorder is postherpetic neuralgia.

Tonabersat or an analogue of formula 1 for use as claimed in claims 1 and 2, or a
method according to claim 3, wherein the infectious disorder results from the
presence of prions.

Tonabersat or an analogue of formula 1 for use, or a method according to claim 7
wherein the disorder is a Transmissible Spongiform Encephalopathy.

Tonabersat or an analogue of formula 1 for use, or a method according to claim 8
wherein the disorder is Creutzfeldt-Jakob disease.

Tonabersat or an analogue of formula 1 for use, or a method according to claim 8
wherein the disorder is Gerstmann-Straussler-Scheinker syndrome.

Tonabersat or an analogue of formula 1 for use, or a method according to claim 8
wherein the disorder is Fatal familial insomnia.

Tonabersat or an analogue of formula 1 for use, or a method according to claim 8
wherein the disorder is Kuru disease.

Tonabersat or an analogue of formula 1 for use as claimed in claims 1 and 2, or a
method according to claim 4, wherein the bacteria is Strepfococcus pneumoniae.

Tonabersat or an analogue of formula 1 for use as claimed in claims 1 and 2, or a
method according to claim 4 wherein the bacteria causes diphtheria, leprosy or
Lyme disease.

Tonabersat or an analogue of formula 1 for use as claimed in claims 1 and 2, or a
method according to claim 3 wherein the infectious disorder causes chronic fatigue
syndrome or peptic ulcers.
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