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TRTAZI NE COVPOUNDS FOR TREATMENT OF CNS DI SORDERS The present invention
relates to a triazine conmpound which is useful in the treatment of central
nervous system ((7'CNS di seases and disorders and to its phar n&&gﬁo Ly
accept abl e derWVQ8%4%€s, to phar maceutical conpositions cont 5 @/ em to
their use in the treatment of such disorders and to nmethods of preparation.
EP- A- 0021121 and EP- A- 0247892 describe 3,5-diam no triazines, for exanple
3, 5-di am no-6- (2, 3-di chl orophenyl)-1,2,4-triazine (lanotrigine), which are
active in the treatnment of disorders of the CNS and are particularly useful

in the treatment of epirkBRAYE COMPOMNISSRIK TRENMSMHNTOOR €68 BISORDERS a 5- ani no
triazine derivative which is a sodium channel bl ocker. This conpound is a

surprisingly potent anti-convul sant having increased potency with respect

to lanotrigine | : L YLty I.des, and

I nhi bition of tﬁgggﬁé%’r?gﬂys%ﬁfﬁ%%&tartggggé%@o%%qyoﬁﬁgdgﬁggfu‘s%%% ef ore
useful in the t treattmenhbf oénttNBedions aystems(GNS)adisegses andydisokdersrahdntyl if)s t he
i nvention provid '

S a co und of rmila (I 2.0.6e. . -
5 oo - | 2.3, BORTRCANEARNARFPIEbE Serafuss; oo PHiiscsigs!somperiians
accept abl e der i ggithivimg thérf! Ctheir Bse PNAE TRARRKEN GRbLch diser@disadlideiodnsthudd | ve
is meant any phar nmaceut i cal | y acceptable salt or solvate of the conpounds

of formula (1), obprepafation.her

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 freatment of disorders of the CNS and are particularly useful in the
treatment of epilepsy.

The present invention relates to a 5-amino triazine derivative which is a sodium
channel blocker. This compound is a surprisingly potent anti-convuisant 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 treatment of CNS diseases such as

epilepsy.
Accordingly, the invention provides a compound of formula (1)
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conmpound whi ch upon adm nistration to the recipient is capable of providing
(directly or indirectly) a conmpound of formula (1) or an active netabolite
or residue thereof (eg. a prodrug). Reference hereinafter to the conpounds
of fornul aybbiszec!-udes the conpound of fornula (1) andPEHEPWEEENti.cally
acceptabl e derivatives thereof. Suitable pharmaceutically acceptable salts
of the conmpound of formula (1) include acid addition salts forned wth )
i norgani ¢ or organic acids, preferably inorganic acids, e.g.
hydr ochl ori des, hydrobrom des and sul phates. Suitable prodrugs are .
wel | -known in the art and include N-acyl derivatives, for exanple at either
of the four jeitrogetiso-642BHtrichiophencyd]- 0 4warnéa ahd, phameacefitalysi npl e
acyl derivatives such as_acetyl, propionyl and the |like or groups such as
R- O- CH2- ni tr@@@?ﬁaB\eqﬂ‘@tﬁF@)‘h%?‘Pfr ogen. The compounds of fornula (1) are
particularly useful as anticonvul sants. They are therefore useful in
treating epilepsy. They may be used to inprove the condition of a host,
typi cal |y a Byurpianbacevticaliyuaceeptalje derivatiye | ispmeantTrany phambacesticiityyed t o
alleviate th 0 Q L1 EPSY sl ' Epi "l Sl to
i ncl ude the %ﬁ#@m&nggl%eolfrz%i‘ée{s?‘:é-&swr?pfgmggl? ".saEPsté’.ﬁ@@e‘Q: oéo%ﬁe%gﬁ%art I al
sgi zures, seapaipdany wide upbn saﬂmiﬁieiratwnetla, thgcreeipignt 4 ¢apatle Lofgsroviditigudi ng
absence sei zures pcl onj ¢ sei zures oni ¢ sei zures, .tonic sej.zures,
fontc_ ol ont ddlgasty, P ekl & GpPows of dSMuia ' Ghar sty IRREbRHS G il a
(1) are addigkigialtharedf fdgila prodidl). t RERISHREhRéindftdtolorthedbdipéifids of
alternatlveI% known as mani c _depression. Type | or 11 bipol ar disorder
rmula (I) includes the compound of formula (l) and pharmaceutically

acceptable derivatives thereof.

Suitable pharmaceutically acceptable salts of the compound of formula (l)
include acid addition salts formed with inorganic .or organic acids, preferably

inorganic acids, e.g. hydrochlorides, hydrobromides and sulphates.

Suitable prodrugs are wellbknown in the art and include N-acyl derivatives, for
example at either of the four nitrogens in the compounds of formula (1), for
example simple acyl derivatives such as acetyl, propionyl and the like or groups
such as R-O-CH,-nitrogen or R-O-C(O)-nitrogen.

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 host, 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, complex
partial seizures, secondary generalised seizures, generalised seizures including
absence seizures, myoclonic seizures, clonic seizures, tonic seizures, tonic

clonic seizures and atonic seizures.




may be treated. The conpounds of forrmula (1) may thus be used to inprove
the condition of a human. patient suffering from bi polar disorder. They nmay
be-used to alleviate the synptons of bipolar disorder in a h/%?; 'l; e
conmpounds - Of Woswaadsa (1) may al so be used in the treatmeACH So%% pol-ar
depressi on. The conpounds of formula (I are useful as anal gesics. They are
therefore useful in treating or preventing pain. They may be used to

i nprove the condition of a host, typically a human being, suffering from
pai-n. They may be enployed to alleviate pain in a host. Thus, the conpounds
ofs formula (1) may be used as a preenptive analgesic to treat acute pain

such as nuscul qakelofipaln@@bnNforndal(l) dae baditivrfallp aseubiRdhé elintatit oPBipdlar
chronic pain such as chronic inflammtory pain (e g rheumatoid arthritis

and ost eoart hr iOiS0&der. FiamaAYaYKNeWP AsMARC geprssien. hEyRset orcll Ripglas dispeder
trigem nal neur ' S el ' ' | '

assgci ated wit an%é@g%diﬁ?#@%%ﬁgi&gﬁ@ﬂ'gwgﬁ oulr%gé g%e‘?omrji@ a\}%(ﬂi'? may
al so be used i gotdition ofemtuman petiend suiferingi foom bipolan disondes oThey mdy hietused

m grai ne. The g¢onpounds, of formula,(L) are fyrther ,usef i n the treagtnent
of functional %%@?V'gﬁes%?asé'&pt%?@ﬁ(qﬁ% u §°rﬁ%rn'-"u? J‘é’?gdﬁ‘ﬁe&%eunds o
non- car di ac chesinuiB{lymaydisb bensed irthb eainidnt bAdisolirispressiondr one.

Irritable bowel syndrone is a gastrointestinal disorder characterised by
t he presence of abdom nal pain and altered bowel habits w thout any

Lo a1 ovi at o pane GRS o S QYRLREEND os ielBibe | el ate RURIRE, o701
a human pat i enusefl indreiatiog or preventingtpaist. eltieywedy be/useddoimpnaye theusondition
ot e A i s o, SRR iy BBy BB ™
neuron to alleviate pain in a host. Thus, the compounds of formula (I) may be used as a
preemptive analgesic to treat acute pain such as musculoskeletal pain, post
operative pain and surgical pain, chronic pain such as chronic inflammatory pain
(e.g. theumatoid 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 (I) may also

be used in the treatment or prévention of pain associated with migraine.

The compounds of formula (f) are further useful in the treatment of functiona!
bowel disorders which include non-ulcer dyspepsia, non-cardiac chest pain and
in particular iritable bowel syndrome. .!rritable 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 (I) may thus be used to alleviate pain associated with irritable bowel
synd'rome. The _condiﬁon of a-human patient suffering from irritable bowe!
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



di sease, Parkinson's disease, nuscul ar sclerosis, macul ar degeneration and
gl aucoma. The conpounds of formula (1) may also be useful in
neuroprotection and in the treatnment of neurodegeneration follow ng st r oke,
cardi ac ar reebys2pmeal nonary bypass, traumatic brain injuryPCHEPYE$27¢0r d
injury or the like. The conpounds of Eornula (I') are further useful in the-
treatnent of tinnitus. Still further, the conpounds of formula (1) are al so
useful in preventing or reduci ng dependence on, or preventing or reducing
tol erance or reverse tolerance to, a dependence - inducing agent. Exanples,
of dependence inducing agents include opioids (eg norphine), CNS

depressants §iggasl Wﬁh&on‘@iﬁﬁé‘%@ét it @At §clé|%§|s0%ét'um)déyéﬂef§tlﬁﬁtéd%ﬁ There
is therefore further ﬁrOVIded the present invention, use of a conpound

of fornula (9fueama A aucﬁ@eemd%@ﬂfwma%éfémaml@ krousefult invieurapsetesiorf or use
|0 human and, @4 elh0ataaiB GF m%umﬂa Gbfierbilor ?@n;ogﬁu@% ;&gtgﬁphef%s ed by

the present. |nvent|0n use o € nmanufacture

of a nedi canpuitmohary hysuass,rirwmatlcbm inpuTy, spinahcntdsmmymrtbelma antially as
her ei nbef ore descri bed. The present invention further conprises a nethod of
treating a patient suffering from or susceptible to, a disorder

substanti al | Yh@aorhﬁémdshfmhﬁnadeﬁ@@mr usBiuFf the trEQtthe® BPInRaS.

adm nistering to the patient a therapeutically effective anount of a
conmpound of forrmula (1). The term"treatnment” as used herein includes the

H]eft rffent of SR r@ldrS iR BinpBLRRY 3f familid ! Cark "S54 IRAFI NG HEOEBALRS! S

reducing dependence on, or preventing or reducing tolerance or reverse
tolerance to, a dependence - inducing agent. Examples of dependence inducing
agents include opioids (eg morphine), CNS depressants {eg ethanol),
psychostimulants (eg cocaine) and nicotine.

There is therefore further provided by the present invention, use of a compound
of formula (I) or a pharmaceutically acceptable derivative thereof for use in

human and veterinary medicine.

There is therefore further provided by the present invention, use of a compound
of formula (1) in the manufacture of a medicament for use in the treatment of a
disorder substantially as hereinbefore described.

The present invention further comprises a method of treating a patient suffering
from, or susceptible to, a disorder substantially as hereinbefore described, which
method comprises administering to the patient a therapeutically effective amount
of a compound of formula (1).

The term “treatment” as used herein includes the treatment of established

disorders, and also includes the prophylaxis thereof.




The precise amobunt of the conpounds of forrmula (I) adm nistered to a host,
particularly a human patient, wll be the responsibility of the attendant
physi ci an. However, the dose enployed will depend upon a nunber of_ factors
i ncl udi ng -t hewage2aed -sex of the patient, the preci se condiSHHA¥ R ng
‘treated and its severity, and the routegof adm nistration. The conpound of
formula (1) may 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 ng/ kg body wei ght per day,
calculated as the free base. The dose range for adult human beings is
generally from8 to 1000 ng/day, such as from 35 to 800 ny/day, preferably
10 to 200 nyl daheayre@ie tamRDO ofrdfied egmpaaids Laf formlila ¢f) tadeninistecedos @ hoBhe

conmpounds of fornul ), and t hei arjaceut i cal. cept abl eri.vatives
are conveni ent W‘%ﬂ%ﬂ&i squé?aé'opqqﬁn{ H@“feo r8?p°|5‘ﬁ§f"hé%f3ﬁ? F@%’F‘Pa&g 2% -ons.
Thus, in anot h¢fowdVEE tie Obse difplbysdaiill depend/ bl OvirAlserdf Eibidrs ikfidirgchk
conposition conprising a _conpound of formula I(rl) or a pharmaceutically
accept abl e der id@grandesex e palignhjhe grecise ¢paditiop bringdreated ard Bs Severy.

medi ci ne. Such JaMROsivid S snR¥tratoRveni ently be presented for use in

conventional manner In adm xture wih one or nore physiologically
acceptable carriers or excipients. Wile it is possible for the conpounds

of formula (I) ;to be adm.ni.stered as the raw.chemcal . it | r rghle to
resent it as dTBHETRAEH A S ROOT iRk BB ARG B otd ohEoBi BB, coon
i nventi on conpimgieg bbdy weighopardiay @ahd hivréphddichthdy 0.886 Sohg/k® Bedy weight pér one
or nore acceptable carriers or diluents_therefor and optionally other

therapeutic i n@aEdF@ﬁ‘_E‘ét.ed'ﬁi;et HFee Eﬁes)TthS%@nQ&cfeéaé%hemaanq'm $ense
of being CO”patg'eﬁél%ﬂy"frbh\ 8 %1%%!8}?4}‘,95&9 a8 om 95 td 860 MigidRy refiBoip@ not

del eterious tothe recipient
to 200 mg/day or 20 to 200 mg/day, calculated as the free base.

: The compounds of formula (I) and their pharmaceutically acceptable derivatives
are conveniently administered in the form of phammaceutical compositions.
Thus, in ancther aspect of the invention, we provide a phammaceutical
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 (1) 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 formuta (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 formulation and

not deleterious to the recipient thereof.



The fornul ations include those suitable for oral, parenteral (including
subcut aneous e.g. by injection or by depot tablet, i'ntradermal

i ntrathecal, intranuscular e.g. by depot and intravenous), rectal and

topi cal. (i W) 9deasy der mal , buccal and sublingual) admi niREWERS#RT3,| t hough
the nost suitable route may depend upgn for exanple the condition and

di sorder of the recipient. The formul ati ons may conveniently be presented"
in unit dosage formand nay be prepared by any of the methods well known in
the art of pharmacy. Al nmethods include the step of bringing into

associ ation the conpound of fornula (1) or a pharmaceutically acceptable

aci d addi ti ophe atdmtl28bROf includs! itddel nakasIECRér ordt tbarteh&rﬁaar(mcﬁrd.ﬁqﬂ ch
constitutes one or nbre accessor |ngred|ents In genera h formil ati ons

are prepar edsubputanepus B.9. Bndnied Q'}T@ﬂ’ dryy d@PP‘n@ﬁh‘ﬁj iiftrasiessalo dntsatheesl: he
active ingr eﬂ’tr@ﬂlﬁ:s&lﬁ# e sda?liy Qieﬁ@lr !éhﬁrﬁigg\;erfoh r\écﬁl ‘ane%gft%ll (ﬁlcﬁgﬁr{d ers or

both and then neces api ng the pro Into t
f or mul at i on. dérmahburcaloansd sﬁblhbealbadmhiﬂtra‘tinn@lthmugh thei madtl siitable outd
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|ngred|ent as a pomder or granules as a solution or a suspen5|on in an

aqueous | | quleGPBYEd(PWY %idb%qusq!ﬁ"dmown in thezrt gf pharmaga: A methedsd

enul si on or @&Bﬁ@é al so
be pr lasent edﬁg@ﬁgﬁﬁ% Suibf bt Pé@@a%@gﬁ J“Edéésﬁt?’é‘ tﬁg%tog@blé'%@ r??gy nggt“ Lod

conpr essi on pharmagediioally acgrptahlalacid additionosait thereob (‘activec ingastignti) nlgthadl ents.
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optionally nfonedlaﬁoné”la&e piepde=d, by uhifareiynand intimatelyl blinging ,mtbtdssociaﬁamg
the active ingredient with liquid carriers or finely divided solid carriers or both .
and then, if necessary, shaping the product into the desired formulation. *

Formulations of the present invention suitable for oral administration may be
presented 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
oilin-water liquid emulsion or a water-in-oil liquid emulsion. The active
ingredient may also be ;iresented 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 diiuent, fubricating,
surface active ar dispersing agent. Moulded tablets may be made by moulding
in a suitable machine a mixture of the powdered compound moistened with an

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




surface active or dispersing agent. Mul ded tablets may be nmade by noul di ng
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
my be 7 f YO3462d so as to provide slow or control | ed PESERROR™f t he
active ingredient therein. Fornmulations $or parenteral admnistration

I ncl ude aqueous and non-aqueous sterile 1 njection solutions which may
contain anti-oxidants, buffers, bacteriostats and sol utes which render the
formul ation isotonic with the blood of the intended recipient; and aqueous
anl non-aqueous sterile suspensions which may include suspendi ng agents and
t hi ckeni ng agerfosnuldted sboastd piovida slavepr bentplled eeieask ohthenadtive degredient

mul ti-ose contgjners, for exanple seal ed anpoul es and vials, and may be
stored in a frgb?@UHried (1 yophilised) condition requiring. only the
addition of a sterile liquid carrier, for exanple, water-for-injection,

i mredi ately prior to use. Extenporaneous injection solutions and

suspensi ons nayFas@ulstiens fardpareriaial dministratiendesiude gavgnuseandypEN-AgHERYSs Of
the kind previ Qughy yfiEch Bfiflond Atk 2l Qi Sht-bRAGLAS, I5aLfeRbLaR, MY
be presented as a suppository wth the usual carriers 'such ds cocoa butter,
hard fat or polanetsoptenwhighyender theoformuiatioroisetohisrwitholbe dddodaafitheiirdemded on i n

the mouth, for ex .e huccal |y or sublingually, include | ozenges
compri si ng 1 he EEBIEDE A RGeS A noveaeRdR ALl sySBTER HREEREY e ang
acaci a or tragagpéidingagerteahd tHid@enmg ayehtsl Mhel fofm@atidnéamay Bé Pbsited N a
basis such as gelatin and glycerin or sucrose and acaci a. .
in unit-dose or mulfi-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 cartier, for example, water-for-injection, immediately
prior to use.” Extemporaneous injection solufions 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 pastilies comprising the

active ingredient in a basis such as gelafin 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
example, the compounds of the invention may be formulated with suitable

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



The conpounds of the invention may al so be fornulated as depot

preparations. Such long acting fornul ati ons may be adm ni stered by

i npl antation (for exanple subcutaneously or intramuscularly) or by

i ntranusculwo9¥sz4@cti on. Thus, for exanple, the conpoundBCDEPBNETS nventi on
may be fornmulated with suitable polyreric or hydrophobic materials (for
exanpl e as an enulsion in an acceptable oil) or ion exchange resins, or-
as sparingly soluble derivatives, for exanple, as a sparingly soluble salt.
In addition to the ingredients particularly nentioned above, the .
formui ati ons may include other agents conventional in the art having regard

to the type atcdprabieloff opfon exohangs resins, foprasespainingly dolstie derivatvek efdror or al
adm ni stration may include flavouri nl? agents. Preferred unit dosage

f or mul at i ons©%BPlena%a SPaRGl se'MRe sAtef fective 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
my, nore conWeadditien tp the ingjedients partieylarty mentiored abovee thecformylations mag00 ny
or 20 to 200, c I e S ngs f la (1)
may be used f@ggn‘g#h%gtl eﬁ%wi ??1‘;%? H'téérl @h@aé‘éﬁ%‘@"ﬁ%@g,&éﬁé é&%ﬁpﬂfe ot her

ant i convul safdrmulafibarin quesion)dor eXanipte thdse duitablarfor ot ddiinisteationn@aiyon wi t h
ot her therapeutic ents, the conpounds may be adm ni stered either
sequent i al | y MEuds fAYPYERERIRNS, by any conveni ent route. The invention thus
provides, in a further aspect, a conbination conprising a conpound of

formula (1) or a pharmaceuti cal Ily .acceptabl e derivative thereof with a
further ther &pefatred ualidesage 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 formuta (I) 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 (I) 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
combris’mg a combination as defined above together with a pharmaceutically
acceptable carrier or excipient comprise a further aspect of the invention. The
individual components of such combinations may be administered either
sequentially or simultaneously in separate or combined pharmaceutical

formulations.




The conbi nations referred to above may conveniently be presented for use in
the formof a pharmaceutical fornulation and thus pharnmaceuti cal

formul ati ons conprising a conbination as defined above together with a

phar raceuti'caiopsamerpt abl e carrier or excipient conprise BCVEPFMMRE aspect
of the invention. The individual conmpogpents of such conbinations may be
adii ni stered either sequentially or sinultaneously in separate or conbi ned
pharmaceutical fornul ations. When a conpound of formula (1) or a
pharmaceutically acceptable derivative thereof is used in conbination with
a second therapeutic agent active against the sanme di sease, the dose of
each conpound nAkesnliaf fampdundnoft foatulav{l rort d phaegeeutivally sicostablalderieative
Appropriate doses wll be readily appreciated by those skilled in the art.
The present i n\;B‘?Fﬁm)ﬁ ‘fﬁeﬂ\}l‘d@?bﬁx"ﬂ?gé‘é S F'%‘?""ﬂr%ﬁ’éf’ﬁ‘f&‘ RN AR 28Rinslor nul a
(1) and phar maqgeshRmal diveddeC fal dddeCordaich \(BhpY¥asd H!agrcﬁﬁér- froh ShA RGeS Of
formula (1) may be prepared by the nethods outlined bel ow which forma
further aspect asmponad jsnsedialane. Arpranriatedpses will heteadiy agpreriated by Myosenhi ch
forms a furtherskﬁ@?ﬁﬁ{he%fnthe i nvention, a conmpound of formula (lI) may be
prepared under surtabl'e Teéaction conditions froma conpound of formula (11)
for exanple, by reduction, preferably using a reduction netal, such as
Raney ni ckel d a souyrce of hydrogen, such as hydrazi ne non drate, in a
U L abl e sol venihe Aiesant iventanslbiaets Biacth ) PRPatiG aTBU OB TSR G | o
exanpl e bet weerpnfGsharhaceutically acceptable derivatives thereof.

The compounds of formula (I} may be prepared by the methods outlined below
which form a further aspect of the invention.

According to a general process (A), which forms a further aspect of the
invention, a compound of formula (l) may be prepared under suitable reaction

conditions from a compound of formula (ll)

Cl Ci
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HN | N h'l
N \f N
SMe
(W

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.



10 According to another process (B), which forms.a further aspect of the

I nvention, a conpound of formula (1) may be prepared under suitable
reaction conditions by reacting a conmpound of formula (111) wherein n may’
be one .or Wynesydes h. @ reduci ng agent. Suitable reduci ng FMOERHRTIC| ude

bor ohydri des, preferably sodi um borohy ride. The reaction may be carried
out in a solvent mxture, such as an e her, preferably tetrahydrofuran and
an al cohol, preferably t-butanol and at roomtenperature. A compound of
formula (111) nmay be prepared under suitable reaction conditions by
reacting a corrpound of formula (11) with an oxidising agent, such as a
peraci d, fora&%aimy & Mﬁér%irHé@s@?BPW%ﬁHé %&h&h&*a%&%ﬁﬁ@ﬂﬁfaﬁ%ﬁ&?o' ¢ acid
and at a reduced tenperature, for exanple ,<5C and this forms a further
aspect of t Hecomp @fnformuledhpnambecﬂrenasedrunder(a&tpbwagmn edndjtides
prepared by t sl nzoyl cyanide with a

S- et hyl t hi og e%gétg{bgaaé‘?rgp&sngl f&@rg@abl y hydroi odide, in the presence of
a dilute mneral acid, preferably dilute sulphuric acid and this fornms a

-

further aspect of the invention. 11 A coppound of fornmula (I11) may
alternatively be prepared under su@at egCtion conditions by the
phot ol ysis of a solution of a conpoung formula (1V), at
cl
HN
N\fN
S(0),Me
(i

wherein n may be one or two, with a reducing agent. Suitable reducing agents
. include borohydrides, preferably sodium borohydride. The reaction may be
carried out in a solvent mixture, such as an ether, preferably tetrahydrofuran and
,an'al'cohol, prefefably t-butanol and at room temperature.

A compound of formula (ilf) may be prepared under suitable reaction conditions
by reacting a compound of formufa (i) with an oxidising agent, such as a
peracid, for example potassium peroxymonosuifate or m-chloroperbenzoic acid '
and at a reduced temperature, for example ,<5°C and this forms a further aspect
of the invention.

A compound of formula (ll) may suitably be prepared by reacting 2,3,5-
trichlorobenzoyl cyanide with a S-methylthiosemicarbazide salt, preferably
hydroiodide, in the presence of a dilute mineral acid, preferably dilute sulphuric

acid and this forms a further aspect of the invention.




between 320 and 750 nmd a H Cl in a suitable solvent, such
as an al cohol, preferably propan-1-ol and at el evated tenperature, for
exanpl e the reflux tenmperature of the solvent and this forns a further
aspeet of -t he wawssmson. 2, 3, 5-tri chl or obenzoyl cyani de angCTEPOSZIS

S-net hyl t hi osem car bazi de may be preparegd according to conventional
procedures and this fornms a further aspect of the invention. A conpound of
formula (1V) may be prepared under suitable reaction conditions by reacting
a conpound of forrmula (V) with a dehydrating agent, preferably
diphosphoryl chloride and this forns a further aspect of the invention. A
conpound of f orAubrapdudd ofdyrmada {{Biniay aiterratieghnbe dreparddhendee suitablreattion

conmpound of formul VI it S.nef hyl t hj osenm car bazi de_ salt, ferably
vy of odi de, 1 rfoRaBans b 56 sdolhuis of g squlieRaien comaad ok famida N, & o
tenperature, fYetRESPEarPtEEnd this fornms a further aspect of the

i nvention. A conpound of fornmula (VI) may be prepared under suitable
reaction conditions by reacting 2,3,5-trichl orobenzoyl cyanide with a
strong aqueous acid, preferably concentrgjed hydqﬂchloric acid, which forns
a further aspect of the invention. Prodrugsy®fyhe conpounds of fornula (1)
may be prepared according to conventional Jur es.

Me

in a suitable solvent, such as an alcohol, preferably propan-1-ol and at elevated
temperature, for example the reflux temperature of the solvent and this forms a
further aspect of the invention.

2,3,5-trichlorobenzoyi cyanide and S-methylthiosemicarbazide may be prepared
according to conventional procedures and this forms a further aspect of the

invention.

A compound of formuia (IV) may be prepared under suitable reaction conditions
by reacting a compound of formula (V)

cl Cl
" o]
S N\, Z
Me” (" "N” “CONH,
NH



The foll ow ng Exanpl es whi ch should not be construed as constituting a
limtation thereto are provided to illustrate the invention. 13
Internmediate 1 2,3,5-Trichlorobenzoic acid 2,3, 5-Tdchl orobenzal dehyde

(197. 40g, Qyv@dwmdsz, - Lancaster) was di ssolved in t- but an®FVEPPEERS) _ stirred
and heated under nitrogen at 500C Z%Aqueous sodi um hydr oxi de (940m ) was-
war ned to 501C and added to the solution of the al dehyde. Hydrogen peroxi de
(27.50% aqueous, 699g, 5.6Snoble) was added using a dosing punp over 45mn,
mai ht ai ni ng the tenperature between 57- 600C. The reaction m xture was then
stirred and heated under nitrogen for a further hour, cool ed and evapor.ated

I n vacuo. Thgitd @StekiratiiglagentV\preférab eaiFﬂoéb_hGry‘l Rfiokb LA ehiyasmyaghed with
t ol uene (2x300m ) and then acidified (pH') with 5M hydrochloric acid whil st
stirring vi jyrtbersaspectgfdhe Bwantionng t hi ck white precipitate was filtered,
washed with water. (3x300m ) and dried in vacuo at 50[err]C. Yield 180g
(859 . Mp. 155-158[err]C (froth). Internediate 2 2,3,5-Trichl orobenzoyl

chl ori de 2, 3AScomparind cofofoemalai /) avayl spitally b ptapates] bifxthepreaction ahd t hi onyl

chloride (197.47n, 1.3 2.28nmol e) were refluxed in anhydrous tol uene
(350m ) at 19Y"RE rO%g‘?fP!".?ag%)e reaction mxture was cooled to

roomtenperature and evaporated in vacuo. The residue was azeotroped with
anhydr ous tol uene (3x100m ) to gi VCeI a brown viscous oil.

cl
COCONH,

(Vi)

with a S-methyithiosemicarbazide salt, preferably hydroiodide, in a suitable
solvent, for example ethanol, and at elevated temperature, for example 50°C
and this forms a further aspect of the invention.

A compound of formula (V1) may be prepared under suitable reaction conditions
by reacting 2,3,5-trichlorocbenzoyl cyanide with a strong aqueous acid, preferably
concentrated hydrochloric acid, which forms a further aspect of the invention.

Prodrugs of the compounds of formula (I) may be prepared according to
conventional procedures.

The following Examples which should not be construed as constituting a

limitation thereto are provided to illustrate the invention.



An alternative preparation can be carried out as follows: -
2,3,5-Trichl orobenzoic acid (75g, 333nmmol, leq) was added to tol uene
(225m ) and.the slurry was heated at reflux for 2 hours with a dean-stark
apparat us att X¥A¥¥24%he acid di ssolved into the sol ution uSSHWERBE8IAg. The
sol.ution was cooled with good stirring, agd pyridine (0.2n, cat.-QO 5nol %
and thionyl chloride (26.7m, 365mml, 1.1leq) were added via a dropping
funnel over a period of 1 hour, nmintaining an internal tenperature between
70-800C. Once the addition was conplete, the m xture was heated at refl ux
fof 2 hours. The solution was cooled, the volatiles were renoved in vacuo,
and then azeot rigpsthedidte 1t ol uene (2 x 50m ) to give a clear yellow oil as
t he product. 5 i ediate 3 2.3,5-Trichl orobenzoyl cyani de Copper (1)
cyani de (63. BBM%MQ um i odi de (108.20g, 0.65mole) were
refluxed in anhydrous xylene (590m ) at 150'C for 24hrs using Dean- Stark
apparatus. A SQ,BBLmhl&ot%n%aﬁereq%ﬂﬂ,@&méle,qm_n@éét%% wd3 ﬁﬁ&(}é@qu 1

refl uxed under

i Togen at  1siandl (/S Sit ahd eplar Hudst, Bcgen ot S5

: ' CandM; Agueoys r at e
was evapor at ed sogiumbydroxifle (940nflopes wamgd to 50°Gand addéda tha sOlutien of.td) .  An
al ternative prefgéydeOrHRROgdIepEBkiae ¢27.90% pebd, 699§; 5.65 gl de
(66.25g, 400mMmy I??Z&q% oq(s evgd tQ %t i CJ%;}%P Zé}ﬁ;%eé’n aﬁ‘gﬁii""%‘*

cyani de (36g, | JOS|n Bh'f‘p Ve ApMmirh Selntining £ bgtweess b{rx f or
3 hours with a @8&n-Ehearsaction mixureswas theotséiced Find heated umderaitragenl fod a and
2,3, 5-trichl or qigRerdbur Céddd & evdporate® ivactBO i rebBalPIGR wad HRefBgxt Ur €
and the filtrate was washed with toluene (2x300ml) and then acidified (pH1) with

SM hydrochloric acid whilst sfiring vigorously. The resulting thick white
precipitate was filtered, washed with water. (3x300ml) and dried in vacuo at
50°C. Yield 180g (85%). M.p. 155-158°C (froth).

Intermediate 2
2,3,5-Trichlorobenzoy! chloride

2,3,5-Trichlorobenzoic acid (75g, 0.33mole, Example 1) and thiony! chloride
(197.47ml, 271.32g, 2.28mole) were refiuxed in anhydrous toluene (350ml) at
120°C for 3hrs. The reaction mixture was cooled fo room-temperature and
evaporated in vacuo. The residue was azeotroped with anhydrous toluene
(3x100m) to give a brown viscous oil.’

An altemnative preparation can be carried out as foliows:~

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 50mi) to give a clear yeliow oil as the product.



was heated at reflux with a dean-stark apparatus -attached. The m xture
gradual |y turned red/ orange over 30 m nutes, and a light brown solution was
obt ai ned overni ght The m xture was heated at reflux for 40 hours, then
cool ed, - andwobesaetor gani cs filtered off. The xylene was PEREVEERTS vacuo
[err] 55[err]C, azeotroped with tolue (2 x 50m ), then petrol eum et her
60-80 (260m ) was added via a buchi inlet, to give a brown solution. On
cooling, a brown precipitate was forned. The solution was stirred at room
tenperature overnight, the solid filtered off, and washed with petrol eum
et her 60-80 (100m ). The solid was sucked dry under nitrogen bl anket to

afford a fi rﬁtt cro& gf%yel |l ow solid, 2,3,5-trichlorobenzoyl nitrile (45.5q,
58.1% . The s concentrated, left to stand for 24 hours, and a

second crop 235-Triehorebenzoyt eyanide 8y, 8.7%, fol lowed by a third crop
(5.39, 6.8%. Total yield (57.6g9, 73.8%49. Nmr.( d6DVSO) dppm 8.03(d, H),

8.34(d, | | nt ' s | £,h ' i d i odi d
Thi ogem' |(;Dar ngPé]Fe'eQ)A, '“ﬂeg(@ow;%@% ?,prs?)%gasﬁfg‘; ?%oen&%%dg?kg%%ﬂ%?) 5nol e)
wer e ref | uxewerarefigsgdintanhydrous aplene Y590mI) ahtS)°efar 24un using| Rean-Starioom
te (rjrpgr at gr e. agpiaties L{Aeﬁbltﬁtrdhddpﬂ.Wﬁicﬁiol‘dbéh@l oMuiide dinvantydiusexylémx| OO )
an rne In O, , . =
3. Thi ont hy (O s Egél“’czJj %‘ﬁgﬁﬁe&%@?%‘%ﬁ%ﬁ%ﬁ%&f@gi&@{égEUP%PF%SP% AL (11)]
Route A 150°C for 3 days. The suspension was filtered and the filtrate was evaporated

in vacuo. 3 (CDCls): 7.80 (s, tH), 8.0 (s, 1H).

An alternative preparation can be carried out as follows:-

Potassium iodide (66.25g, 400mmol, 1.2eq) (sieved to particle size <1mm) and
copper (l) cyanide (36g, 400mmol, 1.2eq), in 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 (100mi), 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 ovemight.

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 50mt), then petroleum ether 60-80 (260mi) 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 overnight, 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 yellow solid, 2,3,5-trichlorobenzoyl nitrile (45.5¢,
58.1%).

The filtrate was concentrated, left to stand for 24 hours, and a second crop was
then collected (6.8g, 8.7%), followed 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)



S- Met hyl t hi osem car bazi de hydroi odi de (38.59g, 0.17nvole) was suspended in
dilute sul phuric acid (95.83m concentrated sul phuric acidl 95.83m water)
and stirred at roomtenperature for one hour. A solution of

2,3,5-trichl oWePRH6Y |- cyani de (18g, 0.077nole) in acet oni{’ﬂ"‘F"és’{’Q&’m ) was
slowy added and the resulting m xture s stirred at roomtenperature for
el even days. The reaction mixture was diluted with water and extracted with
et hyl acetate (3x250m ). The. ethylacetate | ayer was washed with water
(2x300m ), dried over anhydrous magnesi um sul phate, filtered and evaporat ed
the filtrate in vacuo. The residue was dissolved in propan-1-ol (500m) and

refl uxed at 13%&r|fn jdftedrs- The reaction mxture was cooled to
roomtenperature—a-n'gﬂe'mp_ orated .ipn vacyo. The residue was partitioned

bet ween 2N aqu&M&MﬁEﬁﬂﬁﬂ&% r ) and ethyl acetate (300m ). The
ethyl acetate | ayer was washed with water (2xI1 OOm ), dried over anhydrous
magnesi um sul p ' a ' ' e
resi due was pul:tﬁo%ggﬁ%é;ﬁ ﬁ(fegg?gghﬁfegantgte%go?‘?ﬁﬁv&léﬁohg&%hgpé Egg‘?{ﬁg%{’éﬁ): 3
cycl ohexane: et Nare JefiyXed B de%: ethandd| @0 .'9860"( 8bts ang, therygogled oy FOAM- Rout e
B 2-[ S Met hyl t erapematear DEeodesired -gradidt wasr filichat; ayazhey ithaethto (8X100hd)
(1.00g, 3.1 1 : L £-T ' o] -{ag. m) and heated to refl ux
under nitrogemgﬂk)dggg%‘?étd‘[&ﬁg%? e%r??ﬁ'ar@;pw%méssgi é)og;g onto the m xture and the
reaction | eft under these conditions for forty-eight hours. The reaction
was cool ed to rMotemniedigteSat ure, then the | anp was switched off and the

| uti ' I p s uhl l'i sed
SCandi ng. The. Sopemblhyco afiR6295 EAGoRA 24 Re ey STl | oo lo "

gi ve product, 3-thiomethyl-5-am no-6-[2, 3, 5-

Route A .

S-Methylthiosemicarbazide hydroiodide (38.69g, 0.17mole) was suspended in
dilute sulphuric acid (95.83m! concentrated sulphuric acid/95.83ml water) and
stirred at room-temperature for one hour. A solution of 2,3,5-trichlorobenzoyl
cyanide (18g, 0.077mole) in acetonitrile (90ml) was slowly added and the
resulting mixture was stirred at room-temperature for eleven days. The reaction
mixture was diluted with water and extracted with ethylacetate (3x250ml). The.
ethylacetate layer was washed with water (2x300ml), dried over anhydrous
magnesium sulphate, filtered and evaporated the filtrate in vacuo. The residue
was dissolved in propan-1-ol (500ml) and refluxed at 130°C for 4 hrs. The
reaction mixture was cooled to room-temperature and evaporated in vacuo. The
residue was partitioned between 2N aqueous sodium hydroxide(100mi) and
ethylacetate (300ml). The ethylacetate layer was washed with water (2x100mt),
dried over anhydrous magnesium sulphate, filtered and evaporated the filtrate in
vacuo. The residue 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-Methylthiosemicarbazono]-2-{2,3,5-trichlorophenyl}-acetonitrile (1.00g,
3.11mmol) was stirred in propan-1-ol (40mf) 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



trichlorophenyl]-1,2,4-tnazine. Yield 770nmy (77.0%9. N.MR (d6-DMVSO Sppm
2.50(s, 3H), 7.15(broad s, 1H), 7.63(d, 1H), 7.90(broad s, 1H), 8.00(d,
1H). LC/ M5, Electrospray positive (Mrl)* = 3211323 Internediate 6

3- Met hyl 'suRy@ses2eszam no-6-[ 2, 3, 5-trichl orophenyl | -1, 2, 4- PET/EDRMART} For nul a
(111)] 3-Thi omet hyl 5-ami no-6-[ 2, 3, 5, hl’l chl orophenyl ]1-1,2,4-triazine (6g,
18. 7mol , 1leq), was suspended in dlé | or omet hane (650nml), and cooled to
50C. m Chl or oper benzoi ¢ acid (5.66g, 18. 7mvol, assuned 57% -1leq) was
added in one portion and stirred at <100C for 20 m nutes, under nitrogen,
resulting in a clear yellow solution. Analysis by TLC (1:1 cycl ohexane:

t hyl t at h starl.ti
quenchod by w0 e g oask O whidirkdaiAlitadoh TBhsng tie sHig S abiREd ot he
vi gour ous stwity methapiol, fitered aridedriesyiorgivenproducie gdhiamethyhfiamine6d2geivi ¢ | ayer
was washed V’mél'hobg 0 Ustrisifé. umewWomg F7lost). MR OGalDMSEsgpm:per oxi de

Saturated < g%ﬁ"e%ﬁ%ﬁﬁi{) "B, TR B o0 A e

sat ur at ed s

sol ution (20&/MS Oﬁh@Mmﬁﬁlw(MVEr =@ ous magnesi um sul f at e. The
or gani ¢ sol utlon was filtered and the solvent was renoved in vacua to

afford a yeIII w sol.id, . 3- Met hyl sul f oxy-5-am no-

6[235tri£—%531—me I]- 124tr|a2|ne Y|eId582g(922%

N. m r. ( CDCl B-Methmisuiforyrbaning-6-12.338trighior b2 azine [Fopmnia @Rt r ospr ay
positive (MStTﬂbmetlﬁﬁ-Ela?ﬁﬁ ﬁ -tmdlo?é eﬁg}-1 24—tnazme (6g. 18.7mmol,

g :?(g '%r thl?’!)er%eb%gl "Fs §%¥ ﬁ%&é@n %g%n@rﬁggﬁbmﬁégl%gg&ij lt% S'hcé?utrat ed

hydr ochl o | cClaleme(bEwmc)a%éﬁ 8 mol, rassumned 1B57%. attead wasraddad in- ej ght
hours. The setEPp&EbA andatindd | ait<ad° Qifoh20vadinuted, it hitwgen feslitihgliher ed. The

i ght - brown 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 (200mi) 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-Methylsutfoxy-5-amino-
6-{2,3,5-trichlorophenyl]-1,2,4-triazine. Yield 5.82g (92.2%).

N.m.r.(CDCli3)dppm: 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-trichlorophenyl}-acetamide [Formula (V)]

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. The 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 (300mi) and then
dried over magnesium sulphate, filtered and evaporated to leave a Beige solid.




solid was washed with water, then air-dried for one hour. The crude product
was then dissolved in ethyl acetate (400m ), washed w th saturated agueous
sodi um hydr ogen carbonate sol ution (2x300m ), followed by bri ne f"ég Orﬂ) and
then-dri ed oveowsagsesi um sul phate, filtered and evapor at etV

bei ge solid. This solid was triturated in hexaneltol uene (200n ),
filtered and dried in vacuo, to yield an off-white solid,
2-0x0-2-[2,3,5-trichlorophenyl|-acetam de. Yield 7.02g (65.3%. N MR

(do- DVBO) 8ppm 7.77(d, 1H), 8.09(d, 1H), 8. 13(broad s, IH), 8.48(broad s,
11H). LC M5, Electrospray negati ve (M1)-= 2501252 I nternediate 8

2- [ S- Met hyl t hi ?ﬁﬁ@oﬁé‘%@@%ﬁlﬁ%ﬁ x%nén&mé ?@ah@m& g&gﬁ.@m sa&foor mJ'Sa

En\a/% ]hylzt ﬁ);(gsgm[ é’aYB’qu r Woite %@%"CQ’@ Q\S’hﬁ@ﬁk%@rﬁ’dgu\éﬁ Eeagu n

et hanol (100mM §65:3%4). H‘éh{t%d(@@l\mﬁppﬂ1c7 7d( dH)n8.08@gdh), B1dafbnoaghs,. 14 t hin
| ayer chromat ogr, present, a
further quanti tﬁ?ﬁgd?é(%d; th| oﬁ%@gﬁ%ﬁﬂ%ﬁ&ﬁw 1265%&(525%4 00g, 17.2mmmol)

was added and stirring was cont| nued at 50[err]C for. two hours. The
reaction m xt utr&enmileteaﬁ)orat ed in vacuo to yield a brown oil. This oil was

di ssol ved in ephglmandinitstnichiito q;-o,aﬁ Y\\?gglugeto

(300m ), dried;gve AUTEST, [ y
~afford a yel | W% ch?qua &gr aphy

using 1:1 et hyhmeﬂqﬁhatemhavbamﬂeabydrhedldé u@rog, 'Blsesnprxoluwere suspendedant | y

}\lheM E ' SOWEr n§1%b&? héat@@'a% 530%' %er%ﬂlrdg@ é‘rh@hf‘ R thif §e ) -

7.84(d, 1H) ) 8. g ma]f al was stil present asﬁjr%hlgr quantity
of S-methylthuosemwarbazrde hydronodlde (4.00g, 17.2mmol) was added and
stirring was continued at 50°C for two hours. The reaction mixture was
evaporated jin vacuo to yield a brown eil. This oil was dissolved in ethyl acetate
(400ml), washed with water (300ml), then brine (300mt), 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 ethyi acetate:hexane as
the eluent. The product, predominantly the E isomer, was obtained as a pale
yellow solid, yield 4.259 (63.2%). N.M.R. (dzDMSO)sppm: 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}-2-{2,3.5-trichiorophenyi}-acetonitrile [Formula
(v

2-[S-Methylthiosemicarbazide}-2-{2,3,5-trichlorophenyl]-acetamide (29,
5.89mmol) was added portionwise to a solution of diphosphorty! chloride (2.97qg,
1.63mi, 11.8 mmol) in 1,4-dioxane (16m!) and stired 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 (50mi), washed with water (50ml), saturated
aqueous sodium hydrogen carbonate (50ml), brine (50ml), then dried over
magnesium sulphate, filtered and evaporated in vacuo to give a dark-yeliow oil.
The crude product was purified by column chromatography using 3:1
hexane:ethyl acefate as the eluent. The product, 2-(S-



El ectrospray positive (Ml )* = 3391341. Internediate 9

2[ S- Met hyl t hi osem car bazono) - 2[ 2, 3, 5-t nchl or ophenV1l--acetonitrile [ Fornul a
2-[ S- Met hyl t hi osemi car bazi del -2-[2,3,5-trichl orophenyl]-acetam de (2g.
5.89mMmul ) wasesagded. portionwi se to a sol ution of di phos@IVEMSRBRT30rj de
(2.97g, 1.63m, 11.8 nmmol) in i.4-dioxane (16m ) 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 (50m ), washed
with water (50m ), saturated aqueous sodi um hydrogen carbonate (50m),
brine (50m ), then dried over magnesi um sul phate, filtered and evaporated

' t ' K- | o I d t, i.fied b

col umn-ohr oMb icidondls 8.0 s BRliem iR iohirie o Bblained s on
The pr odué yellow o which @ystallised to a yellow solid upon standing. Yield 1.16g
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obt ai ned as e i , .

st andi ng. Yisg‘%’ 1}%80'&1%&%& Kquh}dge%OFF#ﬁ’ﬂﬁh pof.‘tﬂ’&( tmﬂ:» ;
3.38(broad §32M3237-68(broad s, 1H), 7.95(d,IH), 8.12(broad s, 1H). LCI NS,

El ectrospray positive (M1)' =321/323. Exanple
5- Am no- 6- | 2E)€§n§'lyi chl orophenyl | -1 ,2,4-triazine Process A Raney ni ckel

Y

(3.50g, sus t in water, Fluka) was _suspended in a solution of
3-t hi onet hy [S-Amine-6rf2.8.5¢trichiorgphenyliti, ddriazing | ) - 1, 2, 4-tri azi ne (1. 759,
5.44x1 04 '

Process A

Raney nickel (3.50g, suspension in water, Fluka) was suspended in a solution of
3-thiomethyl-5-amino-6~(2,3,5-trichlorophenyl)-1,2,4-triazine  (1.75g, 5.44x10°
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.( ds-DMSO)3ppm: 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* = 275/277.

Process B
3-Methylsulfoxy-5-amino-6-[2,3,5-trichlorophenyl]-1,2,4-triazine (5.82¢,
17.2mmol, 1eq) was dissolved in a 1:1 mixture of THF : t-butanol (1800ml).
Sodium borohydride (9159, 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 aqueous layer was further extracted
with ethyl acetate (500ml). Th combined organic layers were washed with
saturated brine, dried over anhydrous magnesium sulfate, fitered and any
volatiles were removed in vacuo to give a yellow solid.




nole) in absolute ethanol (30nD) and stirred at 700C. Hydrazi ne nonohydrate
(3.50mM, 3.54g, O 1llnole) was added dropwi se to the suspension over 30m n.
The- resultlng m xture was stirred at 70-75C for 2hrs, filtered, washed with
hot absol ute e¥RAMBHEZ(3x20m ) and the filtrate evaporated i RCTERRS2 T3 The
residue was purified by flash chromatogrgphy' using 15:25 cycl ohexane: et her
to effier as the eluent and then by Prepar ative Hplc using Supelcosil ABZ
col um and 50% acetonitrile/water and 0.1%formc acid as the eluent. Yield
0.134g (9% Mp. 220-222C, Rt = 13.691 nmin, N mr.( dgDVSO) Sppm 6. 90
(Brfoad, s,1H), 7.60 (d,1H), 7.70 (Broad, s,1H), 8.0 (d, IH, 8.70 (s, 1H).

LC/MB (EI) M .
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17. 2mmol , leq) aeRdatgiia bexaneces the gluent ingreasinado §0%ethy acetatr indesang. 1800
Sodi um bor ohydr PrriucBddrgaining fadtionsl were ofitbihedvi®l svapertddina2Rud for@iRg and

th | t t de f
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t hen azeotropedy!ﬁf"(h’sgéﬂﬁmdr of uran (200m ). 10% Aqueous citric acid
(500 ) was addudnsl(owsy)m;appg t MS7(kMRET B.oa(a, 185 B8786AR), 7 mb 2eedd by

Further extr act Sarii vre e HE LEMS EYERBLAY R MIE 47 07 B20RE yer o
were washed with saturated brine, dried over anhydrous nagnesium sul f ate,

filtered and anRhamhadty Examplese renoved in vacuo to give a yellow solid.
19 The product was purified using colum chronmatography, using 20% et hyl

Sterile Formulations

Example A
mg/mi
Compounds of the Invention 0.1 mg
Sodium Chloride USP 9.0 mg

Water for Injection USP gs to 1 mi

The components are dissolved in a portion of the water for injections and the
solution made up to a final volume to provide 0.1 mg/ml of the compounds of the
invention. Where a salt of the compounds is used, the quantity of compounds is
increased to provide 0.1 mg/ml of the free base. The 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.

Example B
mg/ml
Compounds of the Invention 0.5mg
Mannitol 50.0 mg

Water for Injections gs to 1.0 ml



acetate in hexane as the el uent,

I ncreasing to 60% et hyl

Product -containing fractions were conbi ned and evaporated in vacuo,

affording a yellow solid,

acetate in hexane.
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Tablets may be prepared by the normal methods such as direct compression or

wet granulation.

The tablets may be film coated with suitable film forming

materials, such as an Opadry, using standard techniques. Alternatively the

tablets may be sugér coated.

Example C
Direct Compression Tablet

Compounds of the Invention

Magnesium Stearate

mg/Tablet

5.0 mg
4.0 mg

Microcrystalline Cellulose( Avicel PH102) gsto 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 Aablet

of the Compounds of the invention may be prepared in a similar manner.

Example D
Wet Granulation Tablet
mg/Tablet
Compounds of the invention 5.0mg
Pregelled Starch 28.0 mg
Sodium Starch Glycollate 16.0 mg
Magnesium Stearate 40mg

Lactose gs

400.0 mg




Water for Injections qgs to 1.0 m Di ssol ve the conponents in a portion
of the Water for Injections. Make up to final volunme and m x until
horogeneous. Filter formulation through a sterilising filter g/oéz’ﬂ | into
gl ass vi als. iwpmph24d2 se and seal vials. Reconstitute with 58%‘% I‘at-e
solvent prior to use. Fornulations for zgkal Adm ni stration Tablets may be
prepared by the normal methods such as direct conpression or wet

granul ation. The tablets may be filmcoated with suitable filmforning
material s, such as an Opadry, using standard techniques. Alternatively the
tabl ets may be sugar coated. Exanple C Direct Conpression Tabl et ny/ Tabl et

Conpounds of thg. | ' 0 t

4.0 g M cr ocr y QA PRRUER of the Inventipn, Laciokep PRbSMES SR R SGRLA! Garch
conpounds of t Halysollaten Weip diy anived aed tt‘ﬁﬁ‘ cﬂi@'l'P‘%e@(}'sFﬁSsﬁ syitable gﬁamm ehded
with the Avi celpwifidd \NgteesTherdsukantagranuldd vere aréd ant thérebibnided adtiptressed

A gae@gmmag bkl QAL gagleet

punches so as to ovid ds of n per tabl et.
Tabl ets of ot hdablgt P'@ﬁ@tﬁﬁ%dw R dA DRy ‘H@mﬁ@f punches|se a§5t°cﬂf°‘ﬂ!% 0 Pf e et of

t he Conpounds daforhpsunds\oftiel inventioy pbetapletpared in a simlar nmanner. Exanple
D

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

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

Microcrystalline Cellulose (Avicel PH102) gs 700.0 mg

The Compounds of the Invention are passed through a 30 mesh sieve and then
biended with the Microcrystalline 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 sfrengths 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 10.0mg
Polyethylene Glycol 90.0 mg

- Propylene Glycol as 200.0mg

Blend together the Polyethylene Glycol and Propylene Glycol using heat as
necessary. Stir unfil homogeneous . Add the Compounds of the Invention 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,



Wet Granul ation Tabl et ng/ Tabl et Conpounds of the Invention 5.0 ng
Pregell ed Starch 28.0 ng Sodium Starch dycollate 16.0 ny
Magnesi um St ear at e 4.0 ng Lactose gs 400.0 ng
21 The -Conpwoipmha4saf - t he | nvention, Lactose, Pregelled StBEHEPYPESodi um
Starch dycollate were dry m xed and then granul ated using a suitable

vol unme of Purified Water. The resultant granules were dried and then

bl ended with the Magnesium Stearate. The dried granul es were conpressed
using a suitable tablet press fitted with 11.0 nm di aneter punches so as to
provi de 5 ng of t he Conpounds of the Invention per tablet. Tablets of other
strengt hs s 25.and. 10 ta epar le E r.d

el at n Cap P SUBSANE - ol BT PR o THGBRIRLRF e Comgoudsept

M cr ocrystalﬂhe yeakion mlab)@é PrepArecin srda) mgener00. 0 ngy The Oorrpounds of the.
I nvention are passed through a 30 nmesh sieve and then blended with the

M crocrystal’:._l( i ne!E(_)_él | ul ose to provide an honobgeneous blend . The bl end nmay

then be fill size CEL hard gelatin capsule shells so as to
Syrup
Compounds of the Invention 5.0 mg
Sorbitol Solution 1500.0 mg
Glycerol 1000.0 mg
Sodium Benzoate 5.0mg
Flavour 12.5 mg
Purified Water gs to 5.0mi

The Sodium Benzoate is dissolved in a portion of the purified water and the
Sorbitol 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 10.0 mg

Witepsol W32, hardfat qs  2000.0 mg

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

Example [
Transdermal

Compounds of the Invention 50mg



provi de capsul es containing 5.0 ng/capsul e of Conpounds of the Invention.

Al temative strengths such as 25 or 100ngy/ capsul e of Conpounds of the

| nvention may be nade in a simlar nmanner. Exanple F Soft Celatin Capsule

ng/ capsul e Copposmes of the Invention 10.0 ng Pol yetAGHEEMROSHS col
90.0 ng Propylene dycol

gs,200.0 ng Bl end together the

Pot yet hyl ene @ ycol and Propylene G ycol using heat as necessary. Stir
until honobgeneous . Add the Conpounds of the |Invention and m x until

honobgeneous.

Fill

simlar manner. BedaigaSiicogpRligXidnpounds of %h&gl nventi on 5.0 ny

Sor bitol Sol ution 1500.0 ng d ycerol 1000.0 ny
Sodi um Benzoat ‘Mix the silicone fluid an%‘ a%ti@toﬁ%‘é?%d add the colloidal silicone dioxidéL.Z' 5 g

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 acrylic polymers, a a control membrane which is a
polyolefin ( for example polyethylene or polyvinyl acetate) or polyurethane, and
an impermeable backing membrane of a polyester multilaminate.

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 A Na* channel
expressed in Chinese hamster ovary cells. A compound of formuta (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 (IC5=785uM).

The increased state selectivity and greater use-dependent inhibition compared
to lamotrigine (approximately 30-fold) provides a mechanism through which a

compound of formuta () selectively blocks transmission during high frequency -

firing of action potentials (e.g. seizure activity). This supports the finding that a
compound of formula (1) is a more potent anti-convulsant than lamotrigine and

* with a greater therapeutic index.

Anticonvuisant acfivity

A compound of formula (I} has been shown to have anti-epileptic activity 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.

into an appropriate gelatin mass to give soft gelatin
capsul es containing 200 ng of the fornulation,

to provide 10.0 ng /capsule
of the Corrpoundssﬂ{

venti on. Al ter | strengths, for exanple,
and 25 ng/ capsul € é:PI‘?ﬁ'e"hcgonpounds of the Irﬁg\?té%ﬁon may be prepared in a
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Purified Water gs to 5.0 mM The Sodi um Benzoate is dissolved in a
portion of the purified water and the Sorbitol Solution added. The .
Conmpounds of the Invention , Flavour and d ycerol are added and m xed until
honbgeneougo obBfass €sul tant nixture is made up to vol une RATERIHWESBpurifi ed
water. O her Fornmul ati ons Exanpl e H Sﬂppository ng/ supposi tory Conpounds of
the I nvention 10.0 ng W tepsol hard fat qs 2000.0 ng Melt the

W tepsol WB2 at approximately 36[err]C. 'To a portion of this add the
Compounds of the Invention and blend . Incorporate the remaining nelted
Wtepsol WB2 and blend until honogeneous. Fill mould with 2000 ng of the
formulation to provide 10.0 ng /suppository of the Conpounds of the

I nvention. Exanple | Transdernmal Conpounds of the Invention

ny
23 Sili cone For gxample, male Han Wistar ratso(150290amns)owerg| dasied; ey vmrbm de
5.0 my M x tsgpérisior-onteltbsticdnpodndet 0.26% metiyviteliulos2 ad @ribh® test.| Ai dal

silicone di %ugiaol?sm'samt i€'dafHed cut i PridP i hstifg fordnd PREALE U ¥adisat

seal ed polynerlc
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 (l) exhibited an EDgy of 1.7mg/kg compared to 6.1mg/kg for lamotrigine
with a therapeutic index (ratic of the ataxia EDs, and MES EDso) of 23.7
compared to 3.3 for lamotrigine.

A compound of formula (I) -exhibited an EDg of 3.8mg/kg in the mouse
pentylenetetrazol infusion test (time to second twitch) when dosed 1 hr post
PTZ, compared to an EDj, of 8.4mg/kg for lamotrigine. ’

Analgesic activity

A compound of formula (l) has also been shown to have analgesic activity in
models of pain. Three hours after intraplantar carrageenan administration
(100p! 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 hyperaigesia 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 ED5, of 7.5mg/kg compared to 23.5mg/kg for
lamotrigine. A compound of formula () 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 MPTP.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.



conprised of the follow ng: polyester release liner, skin contact adhesive
conposed of silicone or acrylic polyners, a a control nenbrane which is a
pol yol efin (for exanple polyethyl ene or polyvinyl acetate) ﬁ %%grethane
and an i npéer npabiaddacki ng menbrane of a pol yester nU|tI|5F& gﬁ@
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For exanple, male Han Wstar rats (150-200grns) were dosed orally with a
suspensi on of the test conpound in 0.25% nethylcellulose 2 hr prior to
test. A visual observation is carried out just prior to testing for the
presence ofwabmeeaa. - Usi ng auricul ar el ectrodes a current PFEESSERE durati on
200ni I lisec, is applied and the presgnce or absence of hind |inb extension.
noted. A conpound of fornula (lI) exhrbited an EDs, of 1.7ng/kg conpared to
6.1ng/ kg for lamotrigine with a therapeutic index (ratio of the ataxia ED50
and MES EDr0) of 23.7 conpared to 3.3 for |anotrigine. A conpound of
formula (1) exhibited an ED50 of 3.8ng/kg in ﬂmmmﬂ“lﬁﬂ“ %net etrazol
infusion test (time to second twitch) when do conpared to
an ED50 of 8.4ng/kg for |anotrigine. Anal gesic*acti Wi ty A° corrpound of
formula (1) Glainsl so been shown to have anal gesic activity in nodels of
pain. Three hours after intrapl antar carrageenan adm ni stration (100pd of
2% in the rat, there i ion in weight bearing on the inflaned paw
and an i ncr das® PWPB%\WSQ%P g‘insi stent with acute hyperal gesia and

i nfl ammati on. A conpound of formula (1), adm nistered orally 30 m nutes
prior to carrageenan, produced a ddde.relat€d i nhibition of the
carrageenan-i nduced reduction in weig arl ng wwth an EDj[err] 50 of
7.5ng/ kg conpared to 23.5ng/ kg for | amyg g A conpound of fornula (1)
al so showed significant anti- inflamuatdry tivity in this nodel at
30nmg/ kg (50% reduction in paw vol U : éivi ty agai nst MPTP i nduced
neurotoxicity The nouse MPTP nodel islgenarally used as a nodel of

Par ki nson's di sease. Mal e C57BL16 ni c®yedkived four intraperitoneal
injections of MPTP.HCI (15 ng of free base per kg; Research Bi ocheni cal s)
in saline at 2 hour intervals. Control (i)

and phamacedutically acoeptablé derivatives thereof.
2. A compound according to claim 1 for use in therapy.

3. A pharmaceutical composition comprising a compound according fo 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.

5. A method of treating a patient suffering from, or susceptible to, epilepsy,
bipolar disorder or manic depression, pain, functional bowel disorders,
neurodegenerative diseases, neuroprotfection, neurodegeneration, tinnitus or

dependent on, or having tolerance to, a dependence-inducing agent.



m ce received saline only. The test-conpound was adm ni stered as four
subcut aneous injections i.n olive oil at 2 hour intervals, 30 mnutes before
each MPTP injection. 25 Seven days after MPTP injection tl)s ] wer e
sacrificed anWwo%982462 r'i ata di ssected out, imrediately frozBRH *3%&23[ ored at
-800c until analysis. On the day of assd&/ tissue sanples were sonicated in
10 'volume (wt.vol.) of 0.1 Mperchioric acid containing 1.9 nM sodi um
hydrosul fite and 1.6 ng/nl DBA-HBr. After centrifugation (2800g, 10 mn at
roomtenperature) and filtration (pore size 0.5 Cam MIlipore), the
supemat ant was transferred to a vial and placed in the automatic sanpl er
(M231XL, G lsog)a p%d%%ﬁwitgpr@?éﬁr%né c@ﬁﬁoﬁf&ﬁ&ﬂfoﬂﬂumgnmsg&bﬂaea fiPcAmACGEDby | qui d
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dopani ne depl eledpduygien of 8 seapgundefdermid @1)4) and 98% protecti on when dosed

at 10nmg/ kg (x 4). 26 Clains 1. A conpound of forrmula (1) and
phar maceutical |y acceptabl e derivatives thereof. 2. A conpound according to
compound according to ciami LGNS “W
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7. A process for preparing a compound of formula (I) as defined in claim 1 by
the reduction of a compound of formula (lll)

Cl Cl
Cl
i N
N \r N
S(0),Me
(i)

wherein n may be one or two.

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

wherein a compound of formula (IH)



together with a pharmaceutically acceptable carrier. 4. The use of a
conpound according to claim1l in the manufacture of a nedicanent for use in
the treatnent of epilepsy, bipolar disorder or manic depression, pain,
functiormal NOW¥24Rsor der s, neurodegenerative di seases, necEPIS/RBCT i ON,
neur odegeneration, tinnitus or dependeﬂ% or having tolerance to, a
dependence-i nduci ng agent. 5. A net hod™of treatlng a patient suffering
from or susceptible to, epilepsy, bipolar disorder or manic depression,
pain, functional bowel disorders, neurodegenerative disea_esk__*~_ﬂﬂ~~—

neur opr ot ecti on, neurodegeneration, tinnitus or dependent )
tol erance to, a dependence-induci ngCig 16. A pr BI ‘ang a
conpound of forrmula (1) as defined in c@' 1 by 7. A aring
a conmpound of forrmula (I) as defined in alm1 by the reductlon of a

compound of formula (111) wherein n nay Pe ok or two. 8. A process for
preparing a conpound of formula (I)-lz gé&fined in claiml1 wherein a

2]

conmpound of forrmula (I11) 28 is preareﬂ by the oxidation of a conmpound
of formula (11) NTN
S(0),Me

0]

is prepared by the oxidation of a compound of formula (Il)

Cl Cl

Cl

9. A compound of formula (1

Cl Cl

Cl

HZN XN
N__- |<|
SMe

(1
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