; e3eb55| |} RH6~Tp} Al ~~~nue~~ 1 in~a' e0o ~znvE co~yrnms 0 3 JUN 20D2 The
prescat inv I\ﬂmms to a triazine conmpound which is useful in the

t r eat ment oam%lm“\\ ﬁ“ rvous system (CNS) diseases cad di sordtf @ 2

its pharmaceuticglleye acceptabl e derivatives, to pharnaceuti cdl 3d '}@@ itions
containing than, to their use in the tzesunent of such disorders and to

nmet hods of EP- A- 0021121 and EP- A- 0247892 descn"be 3, 5-di am no
triazines) ZQI m%amm@m 5-di am no- 6- (2, 3-di chi orophenyl~1, 2, 4-tri a~zi ne
(lamotrigin active in the treatnment of disorders of the CNS
and are particul'®P®¥ useful in the treatnent of epilepsy. Lamotriginc is
al so di sclosed in Chew Abstrmw 29 March 1993 abstract no
116561. W9620935 dicl oses a process for the preparation of |anotziginc.

The present invention relates to a Samno triazine derivative which is a
sodi um charithel priesent liseventidin irslates rtp ca triazire eompoymdi switigh )is pséfabin thc

anti - convul sant haV| n creased pote th res t I amptri gi ne and
i ncreased {EREREEL\A 'iF%FFlln SYSQ@I\%)\S@“?F?%EEE i®idh of the
enzyne d~y§mnﬁzlca&& d%&aﬁm TResearROUN | il © Stiohd? the
treatment Of OCNS di segses such as epilepsy. Accordingly, t%%tjl necnt I oa

provi des a coutainingthens tof Beirmse iy the treaymept of sugh disorders apd to metodsof 0 3 J U N

2002 preparation.

EP-A-0021121 and EP-A-0247892 describe 3,5-diamino triazines, for example
3,5-diamino-6-(2,3-dichlorophenyl)-1,2,4-triazine (lamotrigine), which are active
in the treatment of disorders of the CNS and are particularly useful in the
treatment of epilepsy.

Lamotrigine is also disclosed in Chem Abstracts Vol 118, no 13, 29 March 1993
abstract no 116561. W09620935 dicloses a process for the preparation of

lamotrigine.

The present invention relates to a 5-amino triazine derivative which is a sodium
chanuel blocker. This compound is a surprisingly potent anti-convulsant having
increased potency with respect to lamotrigine and increased selectivity in terms of
CNS side-effects and inhibition of the enzyme dihydrofolate reductase. The
compound is therefore useful in the treatrment of CNS diseases such as epilepsy.
Accordingly, the invention provides a compound of formula (I)

Ci Cl

Cl



2 i.e. 5-amno-6-[2,3,5-trichlorophenyl]-1,2,4-triazine and

phar maceutical |y acceptabl e derivatives thereof. By pharmaceutically
acceptabl e derivative is neant any pharmaceutically acceptable salt or

sol vate of the conpounds of fornmula (1), or any other conpound IMiINHILipon
adm nistration to the recipient is capable of providing (directly or
indirectly) a conpound of forrmula (!) oz an active netabolite or residue
thereof (eg. a prodrug). Reference hereinafter to the conpounds of formula
(I') includes the conpound of forrmula (I) and pharnmaceutically acceptable
derivatives thereof. Suitable pharnmaceutically acceptable salts of the
conpound of fornmula (1) include acid addition salts fornmed with inorganic

or organic ateds,9-grEnedd8i3otrehigenhenyliles 4-taagineny Bnsk h1 phamaaceutically
hydr obr or ni d95§%$1§%£10§§$& th%?léf?bl e prodrugs are well-known in the art

and incl ude erivatives, Tor exanple at either of the four nitrogens
in the conmpounds of forrmula (1), for exanple sinple aryl derivatives such
as acetyl, propionyl and tkae |ike or groups such as R-O CH2-nitrogen or

R- O C( O - ni t Bygpharmmaceuicatho uacrepsable o dgtivativel )is ameaphr any uphammyaasswtally as

e sed to | ARERADENSAL QPBIBIF o R sBmealinkical 15falR, HEh of cany Sine?
suf fering fresmpaih@R@ich Updih BBMIMSIANEH &Y 2Ne irecipldritVik Addhabie of YrBl RSy of

epilepsy in a host. "Epilepsy" is intended to include the followng
sei zures: - s{dinelctly pr inditectyi aucerspogndnsfclonpala i ors anzactese, nuatabaliter gr

neral i sed se| , N i zyPs i ncl udi b . sei ,
myoct oni ¢ sefepifies tatedh (€0 2inidad). (Bafeceacs Rereitafien iy dhe (HmRowdS, of os
and atoni ¢ Sfrhidlaf Sa) inglﬁaeg Ubhe? 00smpodie . 60 RMOES @ 4y %ﬁtﬁé&eﬁgﬁv

additionally useful 1n the treatnent of bipolar disorder, ernativ
known as manaccepdgbrle sierivativeBygheréofor |1 bi pol ar di sorder may be treat ed.
The conpounds of forrmula (I) may thus be used to inprove the condition of a

human pati en ffering frombjpolar disorder. They may be used,to

aevi bte ¢ noulghie: B acaiEahE meralieic, otk af 15 SorRatad o rfuia
formula (1) pRMdR! 86idPSJIEES dalst dPmEH ARk ERGrgRhicUBE RRGAhic I6kd€ S pieiBrablyne
conmpounds of formula (1) are useful as anal geSics. Trey are therefore

usef ul in tripardanic ecidgr ege hydraghipgides, hydrgpbremyidbe andestilphatespr ove t he
condition of a host, typically a human being, suffering frompain. They may
be enployed to alleviate pain in a host. Thus, the conpounds of fornula (I)

may be used 8gitahle BARIGsVSre Rl RSN ihpthbrﬁﬁfanacﬁbﬁld@aﬂfhc?PG@ri@ﬁti\les, for
nmuscul oskel etal pain, post operative pain and surgical pain, chronic pain

such as chr oexamplef bheitheoof theaifou( aitgogarnise inthe icdmpravimdist ofs fermla (1), for
osteoarthritis eur opat hi c, pai e. g.,_ post rpetic peural gi. trigem nal
nour algi a anBRADRSSHENS oy RiaRves iR ReabT Aapiaoyhand Bk e of e
cancer and fngggﬁ-gL@Hz.'ﬁhﬁ,mqq@@(@_,ﬁtfgdgﬂ.a (1) may al so be used in
the treatnment or prevention of pain assocCiated with m graine. The conpounds

of fornmula (1) are further useful in the treatnent of functional
The compounds of formula (I) are particularly useful as anticonvulsants. They
are therefore useful in treating epilepsy. They may be used to improve the
condition of a hast, typically a human being, suffering from epilepsy. They may
be employed to alleviate the symptoms of epilepsy in a host. “Epilepsy” is
intended to include the following seizures:- simple partial seizures, compiex
partial seizures, secondary generalised seizures, generalised seizures including
absence. seizures, myoclonic seizures, clonic seizures, tonic seizures, tonic

clonic seizures and atonic seizures.



bowel disorders which include non-ul cer dyspepsia, non-cardiac chest pain
and in particular irritable bowel syndronme. Irritable bowel syndrone is a
gastrointestinal disorder characterised by the presence of abdom nal pain
and altered bowel habits without any evidence of organic di seas@’ JEN&0?
conpounds of formula (1) may thus be q4sed to alleviate pain associated with
irritable bowel syndrone. The condition of a human patient suffering from
irritable bowel syndrone may thus be inproved. The conpounds of forrmula (I)
may al so be useful in the treatnent of neurodegenerative di seases, such as

Al zhei mer' s di sease, ALS, nptor neuron 0O ~J Il N 2002 4 disease,
Par Ki , : D . . '
The conpourlis SFpEIndR 8Pt f) S SufiofBfy Lo AARRR A iRt o™

the treat neygor@ér, RiterriivgRniai@in @8 rhghit Aepressidr. Ok gpe € ar dil BipoRiT dRSdrder
pul nonary bypass, traumatic brain injury, spinal cord injury or the |ike.
The conpourmagy b¢ tregted| ihe cpmpogngs of fermula &) mayi thus be usesh! rogé¢ the

innitus. Stil.l furth . f . | ful i
br ovent ng Sgndigh e Birmah drsERT B RY, for hAHI Aisblsy® hel Py BeClttd,nce
Or rever se th QIRVRHE &hé SyniptdRIREBH Bittar disBEier | iRa awRnt - TH& ABhSSurls of

dependence i nduci ng agents include opioids (eg norphine), CNS depressants
(eg et hanolformyayi inasy alsalbenesed inghe dsatment efiunipoladepressithere i s
therefore further provided by the present invention, use of a conpound of
formula (1) or a pharmaceutically acceptable derivative thereof for use in

human and W&bmaauna@qfqbﬁﬁulaToP@gei@ermeéﬁaaé ebidk ! h?l;:eWé}éifﬂn%?efBYethe

present invention, use of a conpound of formula (1) in the manufacture of a
medi cament usefulirstreating hepteveating: painof Theynay beéassed th impnoventtieycandition

reating acha fer DBHAILA SRR SEe,SLiBE0E SoL Pain, ol NGy Blaybaempioyed

iy oo o BSalogh RSt 852Nl et R BB as2
preemptive anaigesic to treat acute pain such as musculoskeletal pain, post
operative pain and surgical pain, chronic pain such as chronic inflammatory pain
(e.g. rheumatoid arthritis and osteoarthritis), neuropathic pain (e.g. post herpetic
neuralgia, trigeminal neuralgia and sympathetically maintained pain) and pain
associated with cancer and fibromyalgia. The compounds of formula (1) may also
be used in the treatment or prevention of pain associated with migraine.
The compounds of formula (I) are further useful in the treatment of functional
bowel disorders which include non-uicer dyspepsia, non-cardiac chest pain and
in particular irritable bowel syndrome. Iritable bowel syndrome is a
gastrointestinal disorder characterised by the presence of abdominal pain and
altered bowel habits without any evidence of organic disease. The compounds
of formula (1) may thus be used to alleviate pain associated with irritable bowel
syndrome. The condition of a human patient suffering from irritable bowel

syndrome may thus be improved.

The compounds of formula () may also be useful in the treatment of

neurodegenerative diseases, such as Alzheimer's disease, ALS, motor neuron



of a compound of formula (1). The term"treatnent” as used herein includes
the treatnment of established disorders, and al so i ncludes the prophyl axis
t her eof . 0 3 JUN 2002 The precise amunt of the conpounds of fom~ula (I)
adm nistered to a host, particularly a human patient, will be UQeJUNdZUUZ
responsi bility of the attendant physici,an However, the dose enployed wl|
depend upon a nunber of factors including the age and sex of the patient,
the precise condition being treated and its severity, and the route of
adm ni stration. The conpound of forrmula {I) rmay be adm nistered at a dose
of fromO0.1 to 10 ng/ kg body wei ght per day and nore particularly 0.3 to 3
ngl kg body i ght r,day),. calcul ated as, _the free base. The dose.range, for
2aul . human Ssgs FakgRiEs CFsE4s flsBligt RS digiar, BRoStRRER e o -
800 nu/ day, gRfiRbAizADHe Eonipdbutde dTdoMRMaqT) rﬁthPso@uQBﬁuﬁﬁVne%FFd{ééﬁ&d as
the free baSe. The conpounds of formula {I') and their pharmaceutically
accept abl e daedi inathe deeatment ofv oairadegenerationi fillowing istrokbe cadadiat adrrest,
phar maceutical co %si tions. Thus, in.another sdsgct. of hge #(nventi on, we
provi de a pRH VP3PS dERHIBRYG brain %Wr?%‘f‘ﬂgc AR RIgedkes or mul a (1)
or a pharmaceutically acceptable derivative thereof adapted for use in
human or veterinary nedicine. Such conpositions nay conveniently be
present ed f Theunepourcisrofdotmulagl) arefurther usefdrin tHeltreatmerit of tianitus. mor e
physi ol ogically acceptable carriers or excipients. Wile it is possible for
t he conpounds of forrmula (I) to be adm nistered as the raw chemcal, it is
pref erabl e t o r i t,| Th alj ons
of the presg’m'p{uﬁt\i‘gﬂt fHoeL c@éﬁ%ﬁﬂ?g ﬁg&%ﬂ%@nfﬁé (r)%g(?odrs%u la'-E( ﬁféﬁ‘g@ éo{p}

t oget her wi téduiveg cdepandenaecen! altl prevantingr sr areddtinge kdlsranaer of orevansk
optionally other therapeutic ingredients. The_carri er;f) nmust be )
"accept abl etolef@ncRdos@ ARENERNGS:] iRGuEipRaent| Examples ofdeperdence indusingt s

S 3 0N 200890 pBhET PRIE ted PhiBhngL? Chls: Morleate lad "BEROD, o1
(1 ncluding pumﬁsﬁﬁﬁﬂamsfi‘egcobaﬁnéﬁﬁﬂ@hiwﬁnér by depot tablet) intradem ai,

intrathecal, 1 ntramuscular e.g. by depot and intravenous), rectal and
topical (including ' dem~al, buccal and sublingual) adm nistration although

t he nost sui I / kL

di'sorder of TR BB TrEE RRMLPEY, heor TR, B30 O Bl o
in unit dosagdofrulen @) Gr @ phzemaeenidaty doceptablefddrivativetthersof et luserawn in
the art of pharmacy. Al methods include the step of bringing into

associ at i onhumancpvetednafy medieinea (1) or a pharnmaceutical ly acceptable
acid addition salt thereof ("active ingredient”) with the carrier which
constitutes one yr nore accessory ingredients. In general the fornul ations
are prepar edhlye ighinkeesfotey furthériprovidad ®ly)ithe prégsrdnvdtitionaase of atdampolied
active ingredient with liquid carriers or finely divided solid carriers or
bot h and t h&fformuladbdadae ynaraeturs) of Rempdisament for use incthectieatmpent of a

formul at i Onﬂi@ﬁ%@g%%%ﬁ@' hsé%gggbgfoqgtdeltsgxﬁﬁ_i on suitable for oral

admi ni stration I'sCre ts such as capsul es, cachets
or tablets (e.g. chewable tablets in particular for paediatric

adm ni stration) each containing a predeterm ned anpbunt of the active

i ngr edi ent ; The prependiavestionf reompgises aB1atob Al eating aatiest sufferngn
aqueous liqy d o - ous: Liauid. iauid.

il si'on or TS S RPUAR G Bieghdbh lasBinly 38 rioibBiofE bERRIG wibien, o,
be present ednéthod dompiiseseldtihistsringtto the Patient'a tisdrapbutically ffedtivle amount
conpression aor noul ding, optionally with one or nore accessory ingredients.
Conpr essed 048I Gamap pfogmilsallled by conpressing in a suitabl e machine the .
active ingredient in a free-flowng formsuch as a powder , or granules,
optionally mxed with a binder, lubricant) inert diluent lubricating, |,

surface actiTRe esrmdi‘vealfiemM sgenrked Nowdinadcitiabs ahe faxtnkatnedeskiblighetidi ng

disorders, and also includes the prophylaxis thereof.



in a suitable machine a m xture of the powdered conpound noi stened with an
inert liquid diluent. The tablets may optionally be coated or scored and
may be 0 3 JUN 2002 7 formulated so as to provide slow or controlled

rel ease of the active ingredient therein. Formulations for parﬁtl@{)m

adm ni stration include agueous and nonsaqueous sterile injecti 7ti ons
whi ch may contain anti-oxidants, buffers, bacteriostats and sol utes which
render the forrmulation isotonic with the blood of the intended recipient;
and aqueous and non-aqueous sterile suspensions which may include

suspendi ng agents and thickening agents. The fornul ati ons nmay be presented
i N unit - doskhepreaise iandawd abtiteacompounds rof deemulbe(! s adhinistengd ubd es hast
vials, and nmay be stored in a freeze-dried (! hili sed) condition, |

equt i g QARG FCRHTERB Radent v B e SRR of Hot BUSGRENS piipician

wat er - f or - i) ' | | [ 'W. @&gﬂg Lhkeaian
sol utions aﬂ%ﬁg&%@&%%@;@@@% "Bgledggregg ron? 5?@?’??2? po e?gélﬂglﬁgﬁh?es
and tabl et sagef ahtheseki ofthprpatieat|thy pesise icoaditioRdreing ateatets and ritsrsevierity,

adm nistration may be presented as a suppository with the usual carriers
such as coc¥y thgtroute ohadminigifation. nol yet hyl ene gl ycol . Fornul ations for
topical admnistration in the nmouth, for exanple buccally or sublingually,
i ncl ude | ozenges conprising the active ingredient in a flavoured basis such

as sucr ose Fiel cempouad af foraglac@ninay e ddprsisieréd at @oddsd 6f front D8 RelOve
ingredient in a basis such as gelatin and _glycerin or sucrose and acaci a.
The conpourfBg/kerbadysweightRer gy ARG rapredasticylany0i3:tos3 madkaibpdy weight per

preparatio g | f | &1 0 MY d, .

ol antat | oleve RS BA0RE Tt Bt BREE Jls”Bsd ndi 1GCHA RS oghos s

i nt r amuscul ggndrallyefrbh8 to 1006, mg/aay ex@dPas front BS t6 BDOOMEAayOprdfERaby1YeNt i on
may be formulated with suitabl e polyneric or hydrophobic materials (for

exanpl e as tar?0dhmoddaynon 20 th200 mgéday, gajcsdated as the free base.
The compounds of formula (I) and their pharmaceutically acceptable derivatives
are conveniently administered in the form of pharmaceutical compositions.
Thus, in another aspect of the invention, we provide a phamaceutical
composition comprising a compound of formula (I) or a pharmaceutically
acceptable derivative thereof adapted for use in human or veterinary medicine.
Such compositions may conveniently be presented for use in conventional
manner in admixture with one or more physiologically acceptable carriers or

excipients.

While it is possible for the compounds of formula (I) to be administered as the
raw chemical, it is preferable to present it as a pharmaceutical formulation. The
formulations of the present invention comprise the compounds of formula (1)
thereof together with one or more acceptable carriers or diluents therefor and
optionally other therapeutic ingredients. The carrier(s) must be "acceptable” in
the sense of being compatible with the other ingredients of the- {uinnulation and

not deleférious to the recipient thereof.



acceptable oil) or ion exchange resins, or as sparingly soluble
derivatives, for exanple) as a sparingly soluble salt. In addition to the

i ngredients particularly nmentioned above, the fornul ations may incl ude

-ot her- agents conventional in the art having regard to the t%?g ﬁ&

fom-ul ation in question, for exanple tfose suitable for oral N 2808 ¢ r at i on
may include flavouring agents. Preferred unit dosage formnul ations are those
containing an effective daily dose, as herein above recited, or an
appropriate fraction thereof, of the active ingredient. Conveniently that
may be from5 ng to 1000 ng, such as from8 ng to 1000 ny) nore

conveni ent | 5 800 . n t niggnt 1 20 to
200 mp, cal 1 alSHRudty PGBl AnaRe" SERAUET (B okl harBnehl (Tt
used in conibeatdnzousi ly. obyeinjdction ape lyi depot tabiet, f mtragzaral, cintratriical,

anti convul sants. Wien conpounds of fornula (1) are used in conbination with

.

ot her ther dptamusceigere-g; Ryh&epgahiich dRiraMgnoys). stactali 3nd apical t (irgluding

tiall ' . . ' ' tion th
o ovi des. el b s G MR Holé) AERRAAGh Shobat e mlSH] IREER e "
formul a (1)may depehanpeeier iexahiple 8 ephditibe addrdiserdey of tHee Fambiend. t irha

further therapeutic agent. The conbinations referred to above my
conveni ent |fprpelagipas aney: gonvenigatly bg preseptadninownit, desagenfesntantaimay be

he. der | neq REBEw Y 2Rk aF T S whb kb 8% of BB AR. Al eteds, "
exci pi ent qa&maéstﬂeast%grdfhﬁ{ng%@@ﬂb #¥sotiatioh e Wonisounthsf Fdtfhutd {H3dr a

conponents of such conbinations may be administered either sequentially or
si mul t aneougharmaceutigallyaacceptatje rasich additinarsalicthereaf {/'agtiveninpeadients). with0 3

JUN 2002 9 d f I I h ' | | bl
dori vattve el WERDRmshivtes AE stk SreelsaabgBriEholn genera gont
active agaifaghulalins 28 gtegsddcoy URRoMAF Brkf intiffallely BHHG Yasdbtia

MR assobiabn, "o
t hat when the compound i's used al one. Appropriate doses f be rea |Py
appr eci at edthbyadtivesiegsadi¢ntedith diquidecanriers dhdinglyedividedi solishtcapierproo\batbs a

process for ari,ng conpounds .of . fornul a an har.nmaceut.i cal |y

accept abl e ‘Hﬁﬁ@é‘t ff\fg&eﬁ%eg'?a.p'%g’e%m&ﬁh&g&e 4j§ﬁ[’)rﬁalf8"f"lﬂ)a BBy be

prepared by the nethods outlined bel ow which forma further aspect of the

invention. According to a general process (A), which forms a further aspect

of the i nvenoimudatiensc ofmbloel pdessEntf ioventicn Suitablefob eralr agiministratisfe mayubeabl e

reaction conditiogs frome% cormpound of forrrula &lml Cl Cl, C H2N ~ NI E

N| N -Presgpted as discrete units such as capsules, cachets or tablets (e.g. chewable

tablets in particular for paediatric administration) each containing a
predetermined amount of the active ingredient; as a powder or-granules; as a
solution or a suspension in an aqueous liquid or a non-aqueous liquid; or as an
oil-in-water liquid emulsion or a water-in-oil liquid emulsion. The active

ingredient may also be presented as a bolus, electuary or paste.

A tablet may be made by compression or moulding, optionally with one or more
accessory ingredients. Compressed tablets may be prepared by compressing in
a suitable machine the active ingredient in a free-flowing form such as a powder
or granules, optionally mixed with a binder, lubricant, inert diluent lubricating,
surface 'a;:live or dispersing agent. Moulded tablets may be made by mouiding
in a suitable machine a mixture of the powdered compound moistened with an

inert hquid diluent. The tablets may optionally be coated or scored and may be



for exanple, by reduction, preferably using a reduction netal, such as
Raney nickel, and a source of hydrogen, such as hydrazi ne nonohydrate. in a
sui tabl e solvent, - such as ethanol, preferably at el evated tenperature,

for exanple between 70-75C 0 3 JUN 2002 ~o0 According to anotﬁgﬁJBN&Béss
(B), which fornms a further aspect of the invention, a conpound of fornmula
(1) may be prepared under suitable reaction conditions by reacting a
conmpound of forrmula (IIl) C , C \( - HN~ NI , NiN S(O~M wherein n
may be one or two, with a reducing agent. Suitable reducing agents include
bor ohydri des, preferably sodi um borohydride. The reaction may be carried

out in a sehynhted ¥6 Wetto BroviticaBlodNof thatrolldt Rfieasdby the ey Mgredia and
an al cohol, preferably t-butanol and at roomtenperature. A conmpound of

formul a (I Ithgreimy be prepared under suitable reaction conditions by
reacting a conpound of formuta (Il) with an oxidising agent, such as a
peracid, for exanple potassium peroxynonosul fate or mchl oroperbenzoic acid

and at a reeRthtioR8PRF HaeflerdCadMiridtRitRn. MefudeNdqlidouts Eﬂanﬁoﬁ-atqbugbhgr

aspect of the invention. A conpound of fornula (11) may suitably
prepar ed bsterdadnjeatipresdutions which oiayrcontdinaninoxidantst buffers, bacteriostats

S- hyf t hi ] bazi d | f bl hydr oi.odj. d [ f
2 a1 Ut e Sl T e e Joamitafien satiit S the bload of e BeeBdRG
further asl?é&bieﬂf(; :{)r)fbea Wé@ngg—%ﬁeé&ys?&@@sﬁsmgﬁﬁﬁgg’?it«%/lﬁ?ﬂa')

may alternatively be prepared un suitabl e reaction condition
phot of ysi s subpending @geats ahd dhickeming rageats. f thefbrnylations aayliss peeserid@d and

750 nm in unit-dose or multi-dose containers, for example sealed ampoules and vials,
and may be stored in a freeze-dried (lyophilised) condition requiring only the
addition of a sterile liquid carrier, for example, water-for-injection, immediately
prior to use. Extemporaneous injection solutions and suspensions may be
prepared from sterile powders, granules and tablets of the kind previously

described.

Formulations for rectal administration may be presented as a suppository with
the usual carriers such as cocoa butter, hard fat or polyethylene glycol.

Formulations for topical administration in the mouth, for example buccally or
sublingually, include lozenges comprising the active ingredient in a flavoured
basis such as sucrose and acacia or tragacanth, and pastilles comprising the

active ingredient in a basis such as gelatin and glycerin or sucrose and acacia.

The compounds of the invention may also be formulated as depot preparations.
Such long acting formulations may be administered by implantation (for example
subcutaneously or intramuscularly) or by intramuscular injection. Thus, for
exampi'e‘, the compounds of the invention may be formulat'ed with suitable

polymeric or hydrophobic materials (for example as an emuision in an



cl ~cl I cIl HM SN-N~ CN NH in a suitable solvent) such as an al cohol,
preferably propan-1-0! and at el evated tenperature) for exanple the refiux

tenperature of the solvent and this forns a further aspect of

i nvention. 2,3,5-trichlorobenzoyl cyanide and S-nethylthiosem

ORI, oy

be prepared according to conventional gprocedures and this fornms a further
aspect of the invention. A conpound of forrmula (1V) may be prepared under
suitabl e reaction conditions by reacting a conpound of fornula (V) C [/ d
C H M SSN-N CONHz NH . (V) 0 3J UNZ2002 ~2 with a dehydrating agent,
preferably di phosphoryl chloride and this forns a further aspect of the

i nvention. Aceeptablendilobr o extlar(Qé) resing, ori Aspgribgly sctpbieeserdiatives, for

reaction of a )
example, as a sparingly soluble salt.

In addition to the ingredients particularly mentioned above, the formulations may

include other agents conventional in the art having regard to the type of

formulation in question, for example those suitable for oral administration may

include flavouring agents.

Preferred unit dosage formulations are those containing an effective daily dose,

as herein above recited, or an appropriate fraction thereof, of the active

ingredient. Conveniently that may be from 5 mg to 1000 mg, such as from 8 mg

to 1000 mg, more conveniently 35 mg to 800 mg, and most conveniently 10 to

200 mg or 20 to 200 mg, calculated as the free base.

The compounds of formula (1) may be used in combination with other therapeutic

agents, for example other anticonvulsants. When compounds of formula () are

used in combination with other therapeutic agents, the compounds may be

administered either sequentially or simultaneously by any convenient route. The

invention thus provides, in a further aspect, a combination comprising a

compound of formula () or a pharmaceutically acceptable derivative thereof with

a further therapeutic agent.

The combinations referred to above may conveniently be presented for use in

the form of a pharmaceutical formulation and thus pharmaceutical formulations

comprising a combination as defined above together with a pharmaceutically

acceptable carrier or excipient comprise a further aspect of the invention. The

individué_i components of such combinations may be administered either

sequentially or simultaneously in separate or combined pharmaceutical

formulations.



conmpound of forrmula (VI) G / C ~Cl COCONH2 NI) with a

S-net hyl t hi osem car bazi de salt, preferably hydroiodide, in a suitable

sol vent, for exanple ethanol) and at el evated tenperature, for eB3rdyNg)EROC
-and this forns a further aspect of the invention. A conpound of fornula
(M) may be prepared under suitable geaction conditions by reacting
2,3,5-trichlorobenzoyl cyanide with a strong aqueous acid, preferably
concentrated hydrochloric acid, which forns a further aspect of the

i nvention. Prodrugs of the conpounds of formula (1) may be prepared
according to conventional procedures. The follow ng Exanpl es which shoul d
not be con nﬁf&lﬂrﬁi i gy I ifdedati
illustrat ewhgﬁ%ns%n | on?i 6%@95‘%@ ggo%%?%ﬁ%%?ﬂ%ﬂ?aﬁgggw atife

2, 3. 5-Tri chhereobénueed imcothtinaidn With chisecar tizeradebtycd agéAOactivig aglirk4 nol e,
Lancaster) was di ssol ved in tbutanol 6785% stirr g apd heat ed under

ni trogen atthegeme fisedseotis ders QhERGR o "PQW@BH‘?' o when the and

added to t i:on N : us,
599g) 5. osrarHoieDsgd AR PASHHGe ddeck R Beneal Sipleemof Ly AEe N
t enper at ur ekilletve dte a60C. The reaction m xture was then stirred and heated
under nitrogen for a further hour, cooled and evaporated in vacuo. The
residual slurry was filtered and the filtrate was washed with tol uene

Stirring vigsBesPoffehidriek it o piflobts RKAMBAAR L abGuASS Bt )
washed wi t lanaepteirmadeaficg)aceaptatils eerivativesehsresf. 50C. Yield 180g (85% .

M p. 155-158C (froth). Internmediate 2 2,3,5-Trichl orobenzoyl chloride
2,3,5-Trichl orobenzoic acid (75g, 0.33nole, Exanple 1) and thionyl chloride

7 10 oy BT o Wi B SR

evapor at ed Wiic 8sriPa fUfiferzRpeeuss thesnvisi@ioh! oped wi th anhydrous tol uene
(3x100nl) to give a brown viscous oil. An alternative preparation can be

can7ed out as follows: 2,3,5-Trichlorobenzoic acid (75g, 333nmmopl, leq) was

added to t 225m) t rr tereffux f rs
with a dea%%%gcﬁﬂé a%'pragrl ﬁggét &§8§%%(A¥h\g@§%$§ghﬁgs% f\%tg'ef n%(s(? et%?]egfsgrl? ution
upon heat i ngventidf, 20tdthpOIIndVas ferafli£ dl) Whaf Uéoptég&t'éd UnhB6&r saitabierebetioe
(0.2nl) cat.~0.5m1% and thionyl chloride _ (26.7ml, 365mmol, 1.1 eq) were
added vi a &onddiopsdtpm @ qampousdeaf farmelpi(Bd of 1 hour, maintaining an
internal tenperature between 70-80C. Once the addition was conplete, the

m xture was heated at reflux for 2 hours. The solution was cool ed, the

vol atiies were renoved in vacuo, angdithen azeptroped with toluene (2 x

50nl) to give a clear yellow oil as th

(ih

for example, by reduction, preferably using a reduction metal, such as Raney
nickel, and a source of hydrogen, such as hydrazine monohydrate, in a suitable
solvent,” such as ethanol, preferably at elevated temperature, for example
between 70-75°C



0 3J UN 2002 Internediate 3 2,3,5-Trichl orobenzoyl cyani de Copper (I)
cyanide (63.88g, 0.71 nole), potassiumiodide (108.20g, O0.65nple) were
refluxed in anhydrous xylene (590m ) at 150C for 24hrs using Degnz Jumpds2
apparatus: A solution of 2,3,5-trichlorobenzoyl chloride in anhydrous

xyl ene (150m) was added and the resul t4gng suspensi on was refl uxed under
nitrogen at 150C for 3 days. The suspension was filtered and the filtrate
was evaporated in vacuo. b (CDCI3): 7.80 (s, 1 H, 80 (s, 1 H. An
alternative preparation can be carried out as follows: Potassiumi odi de
(66.25g, 400mml, 1.2eq) (sieved to particle size <1 nm and copper (I)
cyani de (36 i (=3¢ . . for
3 hours wi t%ccao %@%iﬁ"ﬁ%‘%ﬁ?ﬁ@ym ac#gﬁgr%ﬁ%mﬁr%%r%? %g@g‘gﬁég#&and
2,3,5-tri chd epaipoundydf ool @lemayrbe prepered 1iitet )suitable addadn comgitionst ur e
was heated at reflux with a dean-stark apparatus attached. The m xture
gradual | y thy reasting @l earapeinddfdpmulafithut es) and a i ght brown sol ution was'
obt ai ned overnight. The m xture was heated at reflux for 40 hours, then
cooled, and the inorganics filtered off. The xytene was renoved in vacuo
'Lad 55C) azeotroped with toluene (@ oil) Cit hen petrol eum et her 60-80
(260nl) was added via a buchi inlet, e a brown solution. On cooling,
a brown precipitate was forned. The sol was stirred at room

dry under nitrogen bl anket to

ether 60-80 {100ml). The solid waspyy
afford a first crop of yellow sol iﬁ? 13 N richl orobenzoyl nitrite (45.5g,
58.1% . The filtrate was concentrated,,l eff;to stand for 24 hours) and a
second crop was then collected (6. 8g) '§ , followed by a third crop
(5.39, 6.8%. Total yield {57.6g, 73.8%{ Nmr.( d6-DVSO dppm 8.03(d,1
H, 8.34(d,1 H 0 3 JUN 2002 15 Interng@Oame 4 S-Met hyl t hi osem car bazi de
hydr oi odi de Thi osem car bazi de (448g, 0.50nole, Al drich) and iodonethane
(300n, 5nole) were refluxed in 95% et hghyl (2000nml) for 5hrs and then
cooled to roontenperature. The desired product was filtered, washed with

et her (3x100nl) and dried in vacuo. Yield 647g. Mp. 138-140C. Internedi ate

D)1 ot et BTHEY bR ok g b W g defiBaRtAdent. Suligble RA g RERA
suspended iifclkidk Ubsrohytides, | sreferhbly( 86diBambotstieRider atTp@ seddiionr hfay be

aci d/ 95. 83n wat er% and stirred at roomtenperature for one hour. A

sol uti on ofcarried sut in @ EPlyEBb@IKIWRE. SUGAR @8 ¢theq prefepatiydateahydfouran@mc ri | e
90mL ' ' tirred at
ﬁoom % e\Arrngra;ri gng?lgggéégre%gt-é%g&%% gb%éﬂt%hk{%{éﬂ%rsesv\;;r gi I St ed with

wat er and extracted with ethylacetate (3x250mL). The ethyl acetate | ayer was

washed with water (2x300nl), dried over anhydrous magnesi um sul phat e,
filtered arfy compaung:efdormular(lf)imay bej prepatasbundeiesyiiablelradiias eanditianged in

pr opan- 1- ofy, ( 3008k, andorBbliest BmmbAP S Wi ' gty ERAL! Qorliad W ©

was cool ed T0 1o enperature and evaporated i'n vac esidue was
partiti onedpdratidcfor eRampiecsotassion mhxﬁmnbdﬁté%%)cm@peméﬂmmm e
(300nt). The ethylacetate |ayer was washed with water (2x100nt), dried over
anhydr ous n@ifhat?a fesdusadtemperaiure.fer exemple svapangitbis forasA | aspgct
vacuo. The 5&%(;%“%% purled by 'flash chromatography' using cycl ohexane
to 1:3 cycl OheXanerether as the eluent. Yield 1.90g (8% M p. 138-140C.
Route B

2-[ S- Met hyl t hi osem car bazono] - 2- hz, 3,5-trichl orophenyl]-acetonitc:!~
(1.00g, 3.1A memPpundsokipimida (I praypsuitablyf besorepared dbweteasting 0239t ux

foacti on | cfENpRRGRRL AT By 8 B R ANRE R RaRE Al PRIEREN s
cooled to I YAIFOICRITRE i {tHE preddire éfhe dilatepmiwrsalsatit Chrierably ansdetdigpiswialt i on |

evaporated in . .
acid and this forms a further aspect of the invention



0 3 JUN 2002 16 vacuo to |eave a dark oil which crystallised on standing.
The solid was triturated wwth nmethanol, filtered and dried to gi ve product)
3-t hi omet hyl - 5-am no-6-j 2, 3, 5tri chl orophenyl ] -1, 2, 4-tri azi ne. @jg '{Z@Tg
(77.0%9. NMR (ds-DvsO) 8ppm 2.50(s, 3H), 7.15(broad s, 1 H)) %

H)) 7.90(broad s, 1 H), 8.00(d, 1 H. UCI M, Eiectrospray positive (Ml )+
= 3211 323 Internediate 6

3- Met hyf sul f oxy-5-am no-6-[2, 3,5-trichlorophenyl]-1,2,4-triazine [ Formui a
(111j] 3-Thionethyl-5-am no-6-[2,3,5-trichforophenyl J-1, 2, 4-tri azine (6g,
18. 7mmol, 1 eq), was suspended in dichl oronethane (650m), and cooled to
5C. nChf or opeohgrounidoofdforrdulaxlip éngy diteriatinely be psepardd dirter sﬂ:itam& reactigided

in one portion_ and stirred at <10C, for ) m nut es, unde nltro
resul ting i$PnditQns; Pyt BhPtolrsiz bR SARMP) <Pl ab?P"TE‘EE"(Cgoi ey éh@(bnét

et hyl acet S%Rg ning starting material. The reaction was
quenched baﬁéﬁ¥6%h ?@%7§ rHs?ll(])dlumsulflte (10g) and water (200nl) to the
Vi gour ous stlrred solution. The |ayers were separated and the organic | ayer
was washed with 10% aqueous sodiumsulfite solutlon (100mL). Merck peroxide
test strips were found to be negative. f tayer was washed with
saturated sodi um hydrogen carbonate (200nﬂ en washed with a brine
solution (200ml), and then dried over anhy® §anesiun1sulfate. The
organic solution was filtered and the s¢{ven removed in vacuo to
afford a yellow solid,

3-N@thy|su|foxy-5-anin06-(2,3,5'w?|cﬁﬂ/ oﬂﬁenfpw 1,2,4-triazine. Yield
5.829 (92.2% . N.mr.(CDCl 3)8ppm 3.0HKs,3H), 7.39(d,1 H), 7.69(d,1 H).

LCI M5 El ectrospray positive (M+ 1 )'~ = 3371339. Internediate 7

2- Ox0-2-[2,3,5-trichl orophenyl ]-acetan &) Formula (V)]

2,3,5-Trichl orobenzoyl cyanide (10.0g) 46mmol e) was added to concentrated
hydrochl oric acid (140nl) and stirred at roomtenperature for forty-eight
hours. The ﬁt@@@.@l@@o‘%ﬁt%ddﬁt@gawa&ﬁwt@@f&égsr&bpm%n% bi éiboat:

1-he light-brown solid was washed wth water, thén air-dried for one hour.
The crude pleothesaturgsior tﬁmmms St vty ﬂerrmafgtura@éttim eolveoDany thindemmas ani t h

sat ur at ed ous so& L#Hb ﬁa’rg\ﬂen carbonate solution (2x300nl), followed by
bri ne (300 SHBS?% P!dE YENVRR- magnesi um sul phate, filtered and
evaporated to | eave a beige solid. 0 3 JUN 2002 This solid was triturated

i n hexanel tol uene (200n), filtered and dried in vacuo, to yield an
of f-white s%,BiﬁiiriG!ﬂmbeaZ@)ﬂ,@aﬁidﬁramsshemyﬁh'WSPHMbaziﬂdenaWbeImleﬁal@azig

> 8 b BbaprahGTio oy SiEal Hrdddduses Al s 418 4 ks adiid Jofhe™

| nt er medi at gvEntion.
2-[ S- Met hyl t hi osemi car bazono] -2-[2, 3,5-trichl orophenyl ] -acetam de [ Formul a

(M] 2-Oxo-2-[2,3,5-trichlorophenyl ]-acetani de (5.00g, 19.8mmwol) and

Smet hyl t hi ogeni car bazi di d 39.5mMmmol ), .were sus ed in

et hanol (108 ‘ﬁ@gféﬁx'% agg greqﬁqugﬁr sy I?\l’%‘ft'on ‘ﬁﬁ'?‘f‘ﬁ ayer

chr omat OgraWVeﬂﬁWcémoﬁhéHfd}ﬁ\dl@M' al was still present, a further

guantity of S-nethylthiosem carbazi de hydroi odide (4.00g, 17.2mvol) was

added and stirring was continued at 50C for two hours. The reaction m xture

was evaporated in vacuo to yield a broeé/p oi | . TI&S oil was dissolved in

et hyl acetate (400m), washed with wat Z00t)”, then brine (300nl)) dried

over magnesium sul phate, filtered and evaed in vacuo to afford a

yell ow-brown gum This gumwas purified byceftg chromatography using 1:1

et hyl acetate: hexane as the el uent. Therr ouct predom nantly the E

i soner, was obtained as a pale %?4 4.259 (63.2%. N MR

(ds DI\/SO)bppm 2.14(s,3H), 7.28 7 31 broatl s,1 H), 7.84(d,1 H,
8.28(broad s,1 H) .- LG M, El ectrospraNthom tive (M1)+ 3391 341.

Interrredlate9 :

2- [ S- Met hyl t hi osemi car bazono] -2-[ 2, 3, 5- t™Mchl orophenyl ] -acetonitrile

[ Fom~ula (! ~]

2-[ S- Met hyl t hi osem car bazi de] -2-[2,3,5-trichl orophenyl ] -acetam de (2g,

5.89mmvol ) was added portionwi se to a solution of diphosphoryl chloride

(2.97g. 1.63nl, 11.8 mml) in 1, 4-dioxane (16nl) and stirred under nitrogen

for six hours. The dark solution was evaporated in vacuo to | eave a

dark-yellow oil. The oil was dissolved in ethyl acetate (50nml), washed with
wat er (~~~ ~ ~~~, saturated aqueous sodi um hydrogen carbonate (50mL), brine
(50nl), then dried over magnesi um sul phate, filtered and evaporated in
vacuo to give a dark- yeI | ow oil. The crude product was purified by colum

chromat ography u5| ng 3:1 hexane:ethyl acetate as the eluent. The product,

LY. Y V.



Process A Raney nickel (3.50g) suspension in water, Ffuka) was suspended in
a solution of 3-thionethyl-5-am no-6-(2,3,5-trichlorophenyl)-1,2,4-triazine
(1.759, 5.44x10-3 nole) in absolute ethanol (30mL) and sti rredv\gaé ﬁ@)gﬂﬂ

Hydr aZzi ne nonohydrate (3.50nml, 3.54g, 0.11nole) was added drop é Zhe
suspensi on over 30mn. The resulting miaxture was stirred at 70-75C for
2hrs, filtered, washed with hot absol ute ethanol (3x20ml) and the filtrate
evaporated in vacuo. The residue was purified by "flash chronat ography’
usi ng 15: 25 cycl ohexane: ether to ether as the eluent and then by
Preparative Hpic using Supelcosil ABZ colum and 50% acetonitril e/water and
0.1 % form ggiRcCé lageRt - préféraiyOdi 2 ~ =

T3 691 M s e 1 B APnap M chohdg g S fors 3,
(Broad, s, lfudher@spe¢tof thelifpvergiond (s, 1 H). LC/ M5 (EI) M+ = 275] 277.
Process B 3- Met hyl sul f oxy-5-am no-6-[2, 3,5-trichl orophenyl]-1,2,4-triazine .
(5.82g, 17.2mot, 1 eq) was dissolved in a 1:1 mxture of THF : t-butanol (
1800nl). Sogi V&K ¢ ) ) | he Syhad q

portion andﬁt E@ngﬁ?tﬁgﬁﬁ@aﬁﬁg T/\gg és%’????ege a‘greé%%rhﬁ twgrrtggr gﬁ}rﬁe’a ﬁﬁ%er

ni trogen) foom@otod s forAddla §dl)vent was renoved in vacuo to give a yellow
solid which was then azeotroped with tetrahydrofuran (200nm). 10% Aqueous
citric acid (500n) was added sl owy, keepng the tenperature bel ow 20C,
followed by ethyl acetate (500nl). gft~e | aygfs were separated and the
aqueous | ayer was further extract eg ) yl' acetate (500m ). Th

conbi ned organic | ayers were washed w aturated brine, dried over
anhydrous magnesium sul fate, filtered vol atiles were renoved in
vacuo to give a yellow solid. 0 3 JUNI200Z 19 The product was purified

usi ng colum chr omat ogr aphy, using 20% %@Nﬁbet ate in hexane as the

el uent, increasing to 60% ethyl acetate in hexane. Product-containing

fracti ons were conbi ned and cvsporsted KYY vacuo, affording a yellow

solid, 5-am no-6-[2, 3,5-tcichlonphenyl }-1,2,4-triaxine. . Yield 1.5g

(31.7%. Nmr.( d~-DVSO) bppm 7.67(d,IH), 8.02(d,|H),

8. 75(s, 1, 7. ®itR. 2{ SradthylthiosemicarBatid (sulgastreferably h{diddod/i€cid a5 Buitdble
Positive (M+ 1)+ ~ 2?5t177 Pharmacy Lzanoles St ' a Fo ulatioas |le ng/m
Conpounds of@iNent {0 expEpie ethanpl.caad @heteyaled dempsratarey fag example 1%

I nj ection URkd %8s ¥Smris ggu&ﬁé}easgﬁ%gfgmgtiﬁv tfondi ssolved in a portion of the
wat er for injectrons and thé solutron nmade up to a final volunme to provide
0.1 nmg/ M of the conpounds of the Invention. Were a salt of the conpounds
is used, the quantital of compounds is increased to provide 0.1 ng/m of the
fire base. Areomryng ehiamula eVl maylee arenared ypdet syjtable spactioagnditigns

filling and i b QL0 I . i e Y
nsept | car |yoF SRR 2 8 SRSy LIS B SR pq R adI pferably
aut ocl avi ngcaticeri?fatéd hiytrdchidricdoid,iwisich forms afurthies agpEctosf the éaItidni N a

simlar manner to obtain alternative concentrations of the conpounds.
Examml ~ B ng/ M Conpounds of the Invention 0.5 ng Mannitol 50.0 ng Water

for lujeetippsidigst 8f th® dBmpounds of formula (1) may be prepared according to

conventional procedures.

70

The following Examples which should not be construed as constituting a

limitation thereto are provided to illustrate the invention.



0 3 J UN 20D2 20 Di ssolve the conmponents in a portion of the Water for

I njections. Make up to ' final volume and m x until honpgeneous. Filter
formul ation through a sterilising filter and fill into glass vials.
Lyophi'lise and seat vials. Reconstitute with appropriate sol vedts g B8 t o
use. Fornulations for Oral Admi nistratiign Tablets nmay be prepared by the
normal net hods such as direct conpression or wet granulation. The tablets
may be filmcoated with suitable filmformng materials, such as an Opadry,
usi ng standard techniques. Altemativeiy the tablets may be sugar coated.
Exanple C Direct Conpression Tabl et ngl Tabl et Conpounds of the Invention
5.0 ng Magnesi um arate 4.0 ng Mcrocrystalline Cellul ose( Avicel PH102)
gs to 400. 2 ounds of the Invention are passed through a 30 nesh
si eve and I2,8ridEdchiotdbenizoicadidel and Magnesi um Stearate. The resultant
blend is conpressed into tablets using a suitable tablet press fitted with
11. 0 mm di anet er. punches so as tobé) épgde 5 t he Conpounds of the

| nvention pdB.SAfckiprobeagaldedyde ( <@ ﬁéﬁglqﬁé-am@&ﬂfhwmsrﬁgswivecbnah‘pl e
25 or 100 rmnhh@lbkmwm Eliee&odmd hedted funides mmugéﬁ IANSORY. banoy, in a

PRRAIRE
Tvent ons. PAHIPAGERrds 4Ghh T Wefhedfh Gt o 9%%%0%8@%33““ Sighe "
nmgMagnesi ural@ekydent é-tycﬁ)oggtaetmm q&7460‘7d)aqgeous[) 6b8gu18.65mdle) wadh added
Conpounds gf utl%ea 'd‘&‘éﬁi&t an'g é@&t 95fmin, Pﬁw% g-fbuﬁié“téﬂﬂpéﬂﬂyr%bl etwe ?ﬁ %‘F

dycolfate hen granu ate

Purified WAEEL. "Irlﬂ‘@ ﬁ@é’tﬂ"ﬂ M%‘PM H?r\/\éﬁ"ée‘?jlaﬂé&%ﬁiﬁd tUfiger Misegrn fof h t he
Magnesi um Sugaeaheur, [duolsH and eg/ra@atdt@@ lM%@u@Oan’feeﬁé?s@dhd!%l Wa%untélrébe

tabl et pres t 1 ter as to

t he Corrpourf?(ir%‘I g?'ﬁﬁ'gwl W@ﬁmqsg' g{% Qg#@@'“@ dg‘f‘eaﬁ?éq'Pé‘?k/@gil Wgﬁguch

as 25 and 150 hygtteblogic weide whilshastieting EvigonouslyE Hbinel t@slultinign titiak swhite
precipitate was filtered, washed with water (3x300mi) and dried in vacuo at
50°C. Yield 180g (85%). M.p. 155-158°C (froth).

Intermediate 2
2,3,5-Trichlorobenzoyl chloride

2,3,5-Trichlorobenzoic acid (75g, 0.33mole, Example 1) and thionyl chloride
(197.47mi, 271.32g, 2.28mole) were refluxed in anhydrous toluene (350ml) at
120°C for 3hrs. The reaction mixture was cooled to room-temperature and
evaporated in vacuo. The residue was azeotroped with anhydrous toluene
(3x100ml) to give a brown viscous oil.

An altemative preparation can be carried out as follows:-

2,3,5-Trichlorobenzoic acid (75g, 333mmol, 1eq) was added to toluene (225ml)
and the slurry was heated at reflux for 2 hours with a dean-stark apparatus
attached. The acid dissolved into the solution upon heating. The solution was
cooled with good stirring, and pyridine (0.2ml, cat.~0.5mol%) and thionyl
chloride (26.7ml, 365mmol, 1.1eq) were added via a dropping funnel over a
period of 1 hour, maintaining an internal temperature between 70-80°C. Once
the addition was complete, the mixture was heated at reflux for 2 hours. The
solution was cooled, the volatiles were removed in vacuo, and then azeotroped
with toluene (2 x 50ml) to give a clear yeliow oil as the product.



ngl capsul e Conpounds of the Invention b.0 ng Mcrocrystaltine Cellul ose
(Avi cel PH102) gs 700.0 ng The Conpounds of the invention are passed

t hrough a 30 nmesh sieve and then blended with the M crocryst %i Qﬁ

Cel lul ose to provi de an honpbgeneous blend . The blend may th d iqull ed
into size CEL hard gelatin capsule shelis so as to provide capsul es
containing 5.0 ngl capsul e of Conpounds of the invention. Alternative
strengths such as 25 or 100ngl capsul e of Conpounds of the Invention may be
made in a simlar manner. Exanple F Soft Celatin Capsule - nglcapsule
Conpounds of the Invention 10.0 ng Pol yethyl ene dycol 90.0 ng Propyl ene

A ycol gs 2Q0, 0 Btl end toget her the Pol yet hyl ene A ycol and Propyl ene
A ycol usi ng-jféﬁir&i—ng" Cdcessar-fir. Stir until honbgeneous . Add the

Conmpounds ofR,3 64 richierobenzpydogamide unti|l honpgeneous. Fill into an
appropriate gelatin mass to gi ve soft gelatin capsul es containing 200 ng of
the formulation, to provide capsul e of the Conpounds of the

| nvention. Capper il)wmnzdﬁ)zéﬁitﬁm g&r%ﬁ@‘ﬁbé’%‘?ﬁ@k@t H)éi'de {408.2RanpiGEMelednd
25 nyl CapSUlv\%r@freﬂdl@del |éﬂi@(59wﬁ|mtatc150?@>fobz4tmrs%§>d>éaa Stark

iml : f th t
S0l Ut on1508PBATRA-y CAr %‘68 oA GhIBHaRy ey 20aYrods Siene
mgPuri fi ed \(#&0ml) qas adddéd ahd‘ﬂheré&ulh menswnewas rdﬂuxadl wrederi nitragemrat i on
f th f d th
of e, pur! SBEC A St TR sl 38! ik 08 A5 TSI RTRIMIGE0 (e
resul tant nikyague. |%(¢r@%)u¥) Pdsvbarn®Oupt Ht-he purlfred water . O her
Formul ati ons Exanpl e H Suppository ngl suppository Conmpounds of the

o0 B e R S oy o Rl D, oL e W epsol
I nvention and blend . Incorporate the remaining nelted Wtepsol W82 and
oo 10, HPEEIRMEe G el SRS AR B 100
Tr ansder mal Ceswouh@yaardet a. rtdmmeh B2eakgn xylene (400ml) were heated at
reflux for 3 hours with a dean-stark apparatus attached. The mixture was cooled,
and 2,3,5-trichlorobenzoy! chloride, in xylene (100ml), was added. The mixture
was heated at reflux with a dean-stark apparatus attached. The mixture
gradually turned red/orange over 30 minutes, and a light brown solution was
obtained overnight.
The mixture was heated at reflux for 40 hours, then cooled, and the inorganics
filtered off. The xylene was removed in vacuo @ 55°C, azeotroped with toluene
(2 x 50ml), then petroleum ether 60-80 (260ml) was added via a buchi inlet, to
give a brown solution. On cooling, a brown precipitate was formed. The solution
was stirred at room temperature ovemight, the solid filtered off, and washed with
petroleum ether 60-80 (100ml). The solid was sucked dry under nitrogen
blanket to afford a first crop of yeliow solid, 2,3,5-trichlorobenzoy! nitrile (45.5g,
58.1%).
The filtrate was concentrated, left to stand for 24 hours, and a second crop was
then coliected (6.8g, 8.7%), foliowed by a third crop (5.3g, 6.8%).
Total yield (57.6g, 73.8%). N.m.r.( ds-DMSO) dppm: 8.03(d,1H), 8.34(d,1H)




", 23 Silicone Fluid 90.9 ng Colloidal Silicone Dioxide 5.0 ng O 3 JUN 2002
Mx the silicone fluid and active together and add the colloidal silicone
di oxide. The material is then dosed into a subsequently heat seal ed

pol ynmeric | am nate conprised of the follow ng: polyester rel eds®JUN 106,
skin contact adhesive conposed of siliigne or acrylic polynmers, a a control
menbrane which is a polyolefin ( for exanple pol yethyl ene or pol yvinyl
acetate) or pol yurethane, and an inperneabl e backi ng menbrane of a

pol yester nuitilam nate. Bioloolical Data Activity against voltage-gated
sodi um channel s Whol e-cel |l vol tage-clanp techni ques were enpl oyed to
evaluate the activity of a conpound of forrmula (1) on the reconbi nant human
brain type Intermediatednnel expressed in Chinese hamster ovary cells. A

compound of s qédyiiobdrhidabadiié pydidiiaehannel s i n a vol tage- and
use- depend ' , value of 11 pMfor the
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and with a greater therapeutic index. Anticonvutsant activity A conmpound of
formul a (1)inteanmédiate Shown to have anti-epilept~~ ~~.wity in two rodent
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sei zures and the nouse pentyl enetetrazol infusion test predictive of human
absence sei zures and nyocl onic pent mal epil epsy. 0 3 JUN 2002 24 For
exanpl e) e Hapn Wstar rats (150-200grnms) were dosed orally with a
suspensi on Q[eY test conmpound in 0.25% nmet hyl cetlulose 2 hr prior to
test. A vi fssahembﬂleibyemicmnbazid@ehydicﬁddidet(3j81&£lg. [0.1Dmole) wastsuspehdedtihe
presence of ;. j i i a r 0] ation
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showed si gn9Bed CVERRIDYATPYFMAIEFUM sHiphate. fiftered; ang,syaporated g TIEE Bhos
reducti on i nagzov Vhe vesidue was purified by ‘flash chromatography’ using cyclohexane to

1:3 cyclohexane:ether as the eluent. Yield 1.90g (8%) M.p. 138-140°C.

Route B

2-[S-Methylthiosemicarbazonol-2-[2,3,5-trichlorophenyl]-acetonitrilc (1.00g,
3.11mmol) was stirred in propan-1-ol (40ml) and heated to reflux under nitrogen
A 300Watt tungsten lamp was shone onto the mixture and the reaction left under
these conditions for forty-eight hours. The reaction was cooled to room
temperature, then the lamp was switched off and the solution evaporated in



Activity against MPTP induced neurotoxicity The nouse MPTP nodel is
generally used as a nodel of Parkinson's disease. Male C57BU6 m ce received
four intraperitoneal injections of M ~r.rid (15 ng of free %ase er kg;
Resear.ch Biochem cals) in saline at 2 hour intervals. Cont rol 0&idoy Zﬁfﬂcei ved
saline only. The test-conpound was adm ni stered as four subcutaneous
injections in olive oil at 2 hour inflbrvals, 30 minutes before each MPTP

i nj ection. 25 0 3 ~uN zoo02 Seven days after MPTP injection the mce were
sacrificed and the striata dissected out, immediately frozen, and stored at
-80c until analysis. On the day of assay tissue sanples were sonicated in
10 volume (wm.lvol.) of 0.1 Mperchloric acid containing 1.9 nM sodi um

hydr otsul fit ﬁ?@mdlojleﬁ\é@fﬁ! cll‘dtrk latB_AvHﬂBh crytalised entstéridsggﬂ@sémﬁ%g,trimmdn at
room t enperature),. an rat i . e.. : . i, ROr e
Goper nat ont WA Tnafe, ahpish o r6Bib e, Blodcr LBioMatviBRihie 612.2.5 o
(r|\]/231xtL, Gilrsblmyop*t&iwﬁm.aé-tf‘g@n;@ntY?&is;Ft}@mﬂ;go%)- m.Mquédé-BMﬁmﬁ@nmzqui? ~
chr omat ogr a o p4Gt e i ns
dopan ne de%%éﬁ'ﬁsg:“&m”’éﬁﬂﬁﬁgﬁd, LTS q%"'i% - 20brga0 5 1L 08, 3% e
at | omg/ kg k%M. Electiogpray pogiiye (b1 5i3#/323 A conpound of formula (1) C
Cl CI H2N "N I NON and pharmaceutically acceptabl e derivatives thereof.

2. A conmpound accor ing to claim1 for use in therapy. 3. A pharnmaceuti cal
corrpo&hon-ﬂgﬁﬂféﬁgﬁg a conpound according to claim1l , together with a
phar maceut i 3-Méthylsuliexyt-s4amino&-[2i, 2,5-tridhloidphenyl- 1c2, 4 driazing Bornuia (BHHi ng t o
Ty " OY RS iiio 1 LB Hort 1. 25 AinE o (4 2248
di sorders) hedl dvRSySnEPanded in dichlosamethaneo (30nalbt ans canled dgeder A on)
tinnitus or CHRIPEHEIBBAZEIB ackd (5.885N 08I Theloh Nassuhiad 87ULPERA WSS iaddedi ing
agent . one portion and stirred at <10°C for 20 minutes, under nitrogen, resulting in a
clear yellow solution. Analysis by TLC (1:1 cyclohexane : ethyl acetate) showed
no remaining starting material. The reaction was quenched by the addition of
sodium sulfite (10g) and water (200ml) to the vigourous stirred solution. The
layers were separated and the organic layer was washed with 10% aqueous
sodium sulfite solution (100ml). Merck peroxide test strips were found to be
negative. The organic layer was washed with saturated sodium hydrogen
carbonate (200ml), then washed with a brine solution (200ml), and then dried
over anhydrous magnesium sulfate. The organic solution was filtered and the
solvent was removed in vacuo to afford a yellow solid, 3-Methylsulfoxy-5-amino-
6-[2,3,5-trichlorophenyl]-1,2,4-triazine. Yield 5.82g (92.2%).
N.m.r.(CDCly)éppm: 3.05(s,3H), 7.39(d,1H), 7.69(d,1H). LC/MS Electrospray
positive (M + 1)*= 337/339.

Intermediate 7
2-Ox0-2-[2,3,5-trichiorophenyl}-acetamide [Formula (VI)]

2,3,5-Trichlorobenzoyl cyanide (10.0g, 46mmole) was added to concentrated
hydrochloric acid (140ml) and stirred at room temperature for forty-eight hours.
The suspension was diluted with water (100ml) and then filtered.” I'he light-brown
solid was washed with water, then air-dried for one hour. The crude product was
then dissolved in ethyl acetate (400ml), washed with saturated aqueous sodium
hydrogen carbonate solution (2x300ml), followed by brine (300ml) and then
dried over magnesium sulphate, filtered and evaporated to leave a beige solid.



0 3 JUN 2002 27 s . A process for preparing a conpound of forrmula (I) as
defined in claim1l by the reduction of a conmpound of formula (1) C ,
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This solid was triturated in hexane/toluene (200ml), filtered and dried in vacuo,
to yield an off-white solid, 2-oxo-2-[2,3,5-trichlorophenyl]-acetamide. Yield 7.02g
(65.3%). N.M.R. (dsg-DMSO)éppm: 7.77(d, 1H), 8.08(d, 1H), 8.13(broad s, 1H),
8.48(broad s, 1H). LC/MS, Electrospray negative (M-1) = 250/252.

Intermediate 8
2-[S-Methylthiosemicarbazono}-2-[2,3,5-trichlorophenyl}-acetamide [Formula (V)]
2-0Ox0-2-[2,3,5-trichlorophenyl}-acetamide  (5.00g, 19.8mmol) and S-
methylthiosemicarbazide hydroiodide (9.20g, 39.5mmol) were suspended in
ethano! (100ml) and heated at 50°C, under nitrogen, overnight. As thin layer
chromatography showed the starting material was still present, a further quantity
of S-methylthiosemicarbazide hydroiodide (4.00g, 17.2mmol) was added and
stirring was continued at 50°C for two hours. The reaction mixture was
evaporated in vacuo to yield a brown oil. This oil was dissolved in ethyl acetate
(400m!), washed with water (300ml), then brine (300ml), dried over magnesium
sulphate, filtered and evaporated in vacuo_ to afford a yellow-brown gum. This
gum was purified by column chromatography using 1:1 ethyl acetate:hexane as
the eluent. The product, predominantly the E isomer, was obtained as a pale
yellow solid, vyield 4.25g (63.2%). N.M.R. (de-DMSO)dppm: 2.14(s,3H),
7.28(d,1H), 7.31(broad s,1H), 7.84(d,1H), 8.28(broad s,1H). LC/MS,
Electrospray positive (M+1)* = 339/341. -

intermediate 9
2-[S-Methylthiosemicarbazono}-242,3,5-trichlorophenylj-acetonitrile [Formuta
(V)] -

2-[S-Methylthiosemicarbazide}-2-{2,3,5-trichlorophenyl]-acetamide (2g,
5.89mmol) was added portionwise to a solution of diphosphoryl chloride (2.97g,
1.63ml, 11.8 mmol) in 1,4-dioxane (16ml) and stirred under nitrogen for six
hours. The dark solution was evaporated in vacuo to leave a dark-yellow oil. The
oil was dissolved in ethyl acetate (50ml), washed with water (SCuu), saturated
aqueous sodium hydrogen carbonate (50ml), brine (50ml), then dried over
magnesium sulphate, filtered and evaporated in vacuo to give a dark-yellow oil.
The crude product was purified by column chromatography using 3:1
hexane:ethyl acetate as the eluent. The  product, 2-[S-
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Methylthiosemicarbazono}-2-[2,3,5-trichlorophenyi)-acetonitrile was obtained as
a yellow oil which crystallised to a yellow solid upon standing. Yield 1.16g
(61.2%). N.M.R. (dg-DMSO)dppm: 2.20(s,1H), 3.38(broad s,3H), 7.68(broad
s,1H), 7.95(d,1H), 8.12(broad s, 1H). LC/MS, Electrospray positive (M+1)"

=321/323.

Example
5-Amino-6-[2,3,5-trichlorophenyl}-1,2,4-triazine

Process A

Raney nickel (3.50g, suspension in water, Fiuka) was suspended in a solution of
3-thiomethyl-5-amino-6-(2,3,5-trichlorophenyl)-1,2 4-triazine  (1.75g, 5.44x10'3
mole) in absolute ethanol (30ml) and stirred at 70°C. Hydrazine monohydrate
(3.50ml, 3.54g, 0.11mole) was added dropwise to the suspension over 30min.
The resulting mixture was stirred at 70-75°C for 2hrs, filtered, washed with hot
absolute ethanol (3x20ml) and the filtrate evaporated in vacuo. The residue was
purified by ‘flash chromatography’ using 15:25 cyclohexane:ether to ether as the
eluent and then by Preparative Hplc using Supelcosil ABZ column and 50%
acetonitrile/water and 0.1% formic acid as the eluent. Yield 0.134g (9%) M.p.
220-222°C, R, = 13.691 min, N.m.r.( dDMSO)5ppm: 6.90 (Broad, s,1H), 7.60
(d,1H), 7.70 (Broad, s,1H), 8.0 (d, 1H), 8.70 (s, 1H). LC/MS (El) M* = 2751277

Process B
3-Methyisulfoxy-5-amino-6-[2,3,5-trichlorophenyl]-1,2,4-triazine

(5.82g,

17.2mmol, 1eq) was dissoived in a 1:1 mixture of THF : t-butanol (1800mil).
Sodium borohydride (915g, 24.08mmol, ~1.4eq) was added in one portion and
the resulting mixture was stirred at room temperature, under nitrogen, for 2
hours. All solvent was removed in vacuo to give a yellow solid which was then
azeotroped with tetrahydrofuran (200ml). 10% Aqueous citric acid (500ml) was
added slowly keeping the temperature below 20°C, followed by ethyl acetate
(500ml). The layers were separated and the agueous layer was further extracted
with ethyr acetate (500ml). Th combined organic layers were washed with
saturated brine, dried over anhydrous magnesium sulfate, filtered and any

volatiles were removed in vacuo to give a yellow solid.



#0qYpd| X 5S
t{vql gb] X] ca] ca] ca] ca] caj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] cal] ca] ca] c"a] c""a] cTa] ca] cTa! yB( U*begOwa{ vql gb] X] ca} he2l cal
caj] ca] ca] ca] ca] ca] cal ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cagj LfN]aZ 6% cajc
ajca]calca! Yf: O  #q#$3g' ' L(4)u) ++++,d m / 0TO00?11#2k2x2z2} xsnid_Z]]c
a] c(a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca]ca]ca]ca]ca]ca]ca]cal22233I4a5L79+9 Os:

; <1<<<Y<<A=T=a=d=>* >A>U>x? @A} xsni d_Z] ] ca] ca] ca] cal ca]ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] ca] ca! A: BB

BBBC_CCCD$ DT hbpoahRBydsRiirie Feoleth] éliramatograghy aninped0% kthy] eceksie] ca] cal ca
] ca] ca] ca] C&]W £P60%3 Cekesd. cal ca] ¢ a] ca] ca] cal [
HhHKHX HHv J )&

cav] ca] ca] ¢ ) Cﬁkﬁ%\ﬁ'ﬁé @%vjaﬁg gvjcalcal cal
Ul c*a] caV] c)iﬂ 'm

U] c~a] ca] calBGase W,’o)(XXXXXI\/[ WI[t1]12 }ddbeoeeeysnhc\ V@ ]cal cra

ﬂ c"a] ca% CN]tﬁ.&IC’h@-DMSOﬁp@ﬁM M?(d,llﬁa,] caoz(aamavmam&mmymﬁs@] ca] cha
c™a] caV] c
U c”a] ca] ca fcaegggﬁ% #1 g 5{2 i o %spt)hvx‘/f)eq qqqgs\ u{7\s/qkza[ V}]ca]caV]c

a] ca] ca] c’\a! cal ca] ¢ca] ca] ca\/] ca] ca\/] ca] cal ca]c”a
U] c”a] cal] ] ca] cna

Ul c”a] caV] ca] ca] ca] ca\ uf uvvr xuxxxxbzl z~zzzzz|f}p}}}}}~8s}~ysni d*YTc] ca] ca]c
"Na] ca] ca] cagtefiR 'h....‘.*; h#ibga ] ca] ca] ca] ca] cMa] ca] ca] ca] ca] ca] c”a

Ul c”aV] ca] cg, £ ca] caV] ca] ca] cta

5BE+5J&(Q p4TF0 =4 c~ysnid ZU] ] ca] ca] ca] ca) ca] ca] c”a] ca] ca] c”a] ca] ca] ca] c”
a] ca] ca] ca] ca] cal ca] cajc”a @&ca] calc ] ca] ca] ca] c(a] ca! nOndi , / <&) OMX
eS} xsni d_ZU] ] ca] @P li? P%aﬂ l:E]gc( a)] calU] ca] ca] c*a] ca] ca] caU] cajcalc

a] ca] ca] ca] ca] caﬁ’;uﬁtﬂ]:@tmqedﬁha] ca 9.0mg
Ul c”a] cal v/ @ MA? MubsterfariTajectids U5 P ak €0l @8] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
]calcalc(aUc(a]c(a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca!,5/: Ma?MIX| w mhc

;]\flcgitggfg]ai;@]ﬂca‘]ﬂcag Ca%]?}a]‘@i @ﬁé%&&ﬂég@ Cal&g%h/éi ca]oc( PIli{l)%a] c(ajcalc

109&' () - S10°wdtio mf)mcex;npowenfsbe 10%& ()-
109&' () - - livdition. Sﬂﬂéﬂ td:(f mcdtﬁpolﬁdi&'lﬁw the Yttty b¥/compounds is
&0- 10%a& (ﬂxcﬂcasbﬁq@p('&wdé @Q Y/l o Yife| B8Bbdsk: |Phe solution may be packaged

for injection, for example by filling and sealing into ampoules, vials or syringes.

These may be aseptically filled and/or terminally sterilised by, for example,

autoclaving at 121°C.

Further sterile formulations may be prepared in a similar manner to obtain
alternative concentrations of the compounds.

X cB
' mg/ml
Compounds of the Invention 0.5 mg
Mannitol 50.0 mg

Water for Injections gs to 1.0ml
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Dissolve the components in a portion of the Water for Injections. Make up to
final volume and mix until homogeneous. Filter formulation through a sterilising

filter and fill into glass vials. Lyophilise and seal vials. Reconstitute with
appropriate solvent prior to use.

Formulations for Oral Administration

Tablets may be prepared by the normal methods such as direct compression or
wet granulation. The tablets may be fiim coated with suitable fiim forming
materials, such as an Opadry, using standard techniques. Alternatively the
tablets may be sugar coated.

Example C
Direct Compression Tablet
mg/Tablet
Compounds of the invention 5.0 mg
Magnesium Stearate 4.0 mg

Microcrystalline Celiulose( Avicel PH102) qgsto 400.0 mg

The compounds of the Invention are passed through a 30 mesh sieve and
blended with the Avicel and Magnesium Stearate. The resultant blend is
compressed into tablets using a suitable tablet press fitted with 11.0 mm
diameter punches so as to provide 5 mg of the Compounds of the Invention per
tablet. Tablets of other strengths , containing for example 25 or 100 mg /ablet
of the Compounds of the Invention may be prepared in a similar manner.

Exampie D
Wet Granulation Tablet
mg/Tablet
Compounds of the Invention 5.0mg
Pregelied Starch 28.0 mg
Sodium Starch Glycollate 16.0 mg
Magnesium Stearate 4.0 mg

Lactose as 400.0 mg
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The Compounds of the Invention, Lactose, Pregelled Starch and Sodium Starch
Glycoliate were dry mixed and then granulated using a suitable volume of
Purified Water. The resultant granules were dried and then blended with the
Magnesium Stearate. The dried granules were compressed using a suitable
tablet press fitted with 11.0 mm diameter punches so as to provide 5 mg of the
Compounds of the Invention per tablet.

Tablets of other strengths such as 25 and 100 mg/tablet were prepared.

Example E
Hard Gelatin Capsule
mg/capsule
Compounds of the Invention 5.0 mg

Microcrystalline Cellulose (Avicel PH102) qs 700.0 mg

The Compounds of the Invention are passed through a 30 mesh sieve and then
blended with the Microcrystaliine Cellulose to provide an homogeneous blend .
The blend may then be filled into size OEL hard gelatin capsule shells so as to
provide capsules containing 5.0 mg/capsule of Compounds of the invention.
Alternative strengths such as 25 or 100mg/capsule of Compounds of the
Invention may be made in a similar manner. -

Example F
Soft Gelatin Capsule
- mg/capsule
Compounds of the Invention 10.0 mg
Polyethylene Glycol 90.0 mg
Propylene Glycol gs 200.0 mg

Blend together the Polyethylene Glycol and Propylene Glycol using heat as
necessary. Stir until homogeneous . Add the Compounds of thz ..wention and
mix until homogeneous. Fill into an appropriate gelatin mass to give soft gelatin
capsules containing 200 mg of the formulation, to provide 10.0 mg /capsule of
the Compounds of the Invention.
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Alternative strengths , for example, 5 and 25 mg/capsule of the Compounds of
the Invention may be prepared in a similar manner.

Example G

Syrup
Compounds of the Invention 5.0mg
Sorbitol Solution 1500.0 mg
Glycero! 1000.0 mg
Sodium Benzoate 5.0 mg
Flavour 12.5 mg
Purified Water gs to 5.0ml

The Sodium Benzoate is dissolved in a portion of the purified water and the
Sorbito! Solution added. The Compounds of the Invention , Flavour and Glycerol
are added and mixed until homogeneous. The resultant mixture is made up to
volume with the purified water .

Other Formulations

Example H
Suppository
mg/suppository
Compounds of the Invention 10.0mg

Witepsol W32, hard fat  gs 2000.0 mg

Melt the Witepsol W32 at approximately 36°C . To a portion of this add the
Compounds of the Invention and bilend . Incorporate the remaining melted
Witepsol W32 and blend until homogeneous. Fill mould with 2000 mg of the
formulation to provide 10.0 mg /suppository of the Compounds or the invention

Examgle {
Transdermal

Compounds of the invention 5.0mg
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Silicone Fiuid 90.9 mg
Colloidal Silicone Dioxide 5.0 mg

Mix the silicone fluid and active together and add the colloidal silicone dioxide.
The material is then dosed into a subsequently heat sealed polymeric laminate
comprised of the following: polyester release liner, skin contact adhesive
composed of silicone or acryiic polymers, a a control membrane which is a
polyolefin ( for example polyethylene or polyvinyl acetate) or polyurethane, and
an impermeabie backing membrane of a polyester muitilaminate.

Biological Data

Activity against voltage-gated sodium channels

Whole-cell voltage-clamp techniques were employed to evaluate the activity of a
compound of formula (I) on the recombinant human brain type lIA Na' channel
expressed in Chinese hamster ovary cells. A compound of formula (1) inhibits
these channels in a voltage- and use-dependent manner with an estimated K,
value of 11uM for the steady-state inactivation state, approximately 70-fold
greater than the potency at the resting state (ICg=785uM).

The increased state selectivity and greater use-dependent inhibition compared
to lamotrigine (approximately 30-fold) provides a mechanism through which a
compound of formula (I) selectively blocks transmission during high frequency
firing of action potentials (e.g. seizure activity). This supports the finding that a
compound of formula (I) is a more potent anti-convulsant than lamotrigine and
with a greater therapeutic index.

Anticonvulsant activity

A compound of formula (I) has been shown to have anti-epileptic = uvity in two
rodent models of generalised epilepsy, the rat maximal electroshock test (MES)
which is an animal model that reflects human generalised tonic-clonic seizures
and the mouse pentylenetetrazol infusion test predictive of human absence
seizures and myoclonic petit mal epilepsy.
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For example, male Han Wistar rats (150-200gms) were dosed orally with a
suspension of the test compound in 0.25% methyicellulose 2 hr prior to test. A
visual observation is carried out just prior to testing for the presence of ataxia.
Using auricular electrodes a current of 200mA, duration 200millisec, is applied
and the presence or absence of hind limb extension noted. A compound of
formula (1) exhibited an EDsy of 1.7mg/kg compared to 6.1mg/kg for lamotrigine
with a therapeutic index (ratio of the ataxia EDs; and MES EDg) of 23.7
compared to 3.3 for lamotrigine.

A compound of formula (l) exhibited an EDs, of 3.8mg/kg in the mouse
pentylenetetrazol infusion test (time to second twitch) when dosed 1 hr post
PTZ, compared to an EDs, of 8.4mg/kg for iamotrigine.

Analgesic activity

A compound of farmula (I) has also been shown to have analgesic activity in
modeis of pain. Three hours after intraplantar carrageenan administration
(100ul of 2%) in the rat there is a reduction in weight bearing on the inflamed
paw and an increase in paw volume consistent with acute hyperalgesia and
inflammation. A compound of formula (1), administered orally 30 minutes prior to
carrageenan, produced a dose-related inhibition of the carrageenan-induced
reduction in weight bearing with an EDs, of 7.5mg/kg compared to 23.5mg/kg for
lamotrigine. A compound of formula (I) also showed significant anti-
inflammatory activity in this model at 30mg/kg (50% reduction in paw volume).

Activity against MPTP induced neurotoxicity
The mouse MPTP model is generally used as a model of Parkinson’s disease.

Male C57BL/6 mice received four intraperitoneal injections of MM +~.HCI (15 mg
of free base per kg; Research Biochemicals) in saline at 2 hour intervals. Control
mice received saline only. The test-compound was administered as four
subcutaneous injections in olive oil at 2 hour intervals, 30 minutes before each
MPTP injection.
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Seven days after MPTP injection the mice were sacrificed and the striata
dissected out, immediately frozen, and stored at —80°c until analysis. On the day
of assay tissue samples were sonicated in 10 volume (wt./vol) of 0.1 M
perchloric acid containing 1.9 mM sodium hydrosulfite and 1.6 mg/m! DBA-HBI.
After centrifugation (2800g, 10 min at room temperature) and filtration (pore size
0.5 um, Millipore), the supernatant was transferred to a vial and placed in the
automatic sampler (M231XL, Gilson). Dopamine content was measured by high
performance liguid chromatography. A compound of formuta (l) produced 75%
protection against dopamine depletion when dosed at 3mg/kg (x 4) and 98%
protection when dosed at 10mg/kg (x 4).
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Claims

1. A compound of formula (l)

c cl
cl
M Ay
NN
)

and pharmaceutically acceptable derivatives thereof.
2. A compound according to claim 1 for use in therapy.

3. A pharmaceutical composition comprising a compound according to claim 1 ,

together with a pharmaceutically acceptable carrier. -

4. The use of a compound according to claim 1 in the manufacture of a
medicament for use in the treatment of epilepsy, bipolar disorder or manic
depression, pain, functional bowel disorders, neurodegenerative diseases,
neuroprotection, neurodegeneration, tinnitus or dependent on, or having

tolerance to, a dependence-inducing agent.
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5. A process for preparing a compound of formuia (I) as defined in claim 1 by

the reduction of a compound of formula (lf)

Cl Cl
Cl
HN Ay
N'Y,,a
SMe
(1)

6. A process for preparing a compound of formula (1) as defined in claim 1 by

the reduction of a compound of formula (lll)

Ci Cl
Ci
H_N -
i
N TN
S(0),Me
an

wherein n may be one or two.

7. A process for preparing a compound of formula (l) as defined in claim 1

wherein a compound of formula (lil)
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Cl Cl
Ci
HoN
SN
N \fN
SMe
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8. A compound of formula (li)
Cl Ci
Cl
HN
2 | \r:l
N j;N
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9. A compound of formuia (lit)
Cl Cl
Cl
N
K N
N TN
S(0),Me

(1t

wherein n may be one or two, and pharmaceutically acceptable derivatives

thereof.



